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Abstract—According to the World Cancer Reportpublished by International Agency for Research on
Cancer, Lung malignancy is the most widely recognized source for demise from cancer all over the world,
assessed to be in charge of almost one in five. The steady increment of tumour cases worldwide has been
representing a need on the utilization of computing assets to precisely retrieve the information stored in
hospital datasets. Data mining has a more noteworthy pertinence in the investigation of medicinal
information. The aim is to enhance lung cancer prediction accuracy through symptoms and smoking
habit.Cancer prognosis improves the quality of treatment and provides cancer prevention, cancer
susceptibility and cancer survivability prediction. The primary objective to carry out this research is
because Cancer prognosis commonly includes numerous physicians from various specialties. Additionally
this all must be painstakingly coordinated by the addressing physician to present an effective prognosis.
Therefore, the research develops a cancer prognosis model like determining possibility of cure on basis of
malignant tumor size, Karnofsky Performance Score and diagnosed tumor stage using Data mining
techniques. Using Decision tree classification technique prediction accuracy obtained is up to 71.1% .The
results indicate that Karnofsky Performance Status plays vital role in cancer Prognosis. Data mining has a
more noteworthy pertinence in the investigation of medicinal information.
Keywords- Lung Cancer Survivability; Decision Tree; Cancer Prognosis; Cancer susceptibility; Data
mining; Information Retrieval
INTRODUCTION
Lung tumor is the main source of disease passing and the second most normal and most analyzed
malignancy among the people of United States. In 2011, it is survey that lung malignancy is responsible of
14% of every single cancer diagnoses and 27% of all cancer deaths [1]. According to Survey of the
NAACCR in 2015, the total of 221,200(115,610 male and 105,590 female) new cases of lung cancer is
reported in US among them total of 158,040 people (86,380 male and 71,660 female) are dead [2].The main
types are small-cell lung carcinoma (SCLC) and non-small-cell lung carcinoma(NSCLC). Non-small cell
lung cancer is more common than small cell lung cancer NSCLC is more usual than SCLC.Long-term
exposure to tobacco smoke is in charge of larger part (80-90%) of Lung cancer cases [3]. Non-smokers also
account for about 10–15% of cases. A factor behind this case is a composition of genetic facet and
disclosure to radon gas.Throughout years the utilization of different sorts of categorization prototypes in the
therapeutic area has been enhanced to a great extent because of their adequacy and enhanced
forecast/prediction capacity. Since anticipating the exact disease result would help doctors in settling on less
intrusive decision, thus preventing the victims getting dispensable adjuvant medications. Three ways of
analysis for cancer prediction and prognosis are: 1) the prediction of risk assessment/cancer susceptibility 2)
the possibility of recurrence of cancer and 3) the expectation of cancer survival [4]. The expression
"Survival" characterizes the duration of patient staying alive after detecting the malignancy [5]. Machine
learning along with cutting edge knowledge discovery systems are helpful for predicting and grouping lung
cancer. Classification is widely used in medical exploration .Accurate classification of lung cancer disease
allows more precise appraisal to diagnose patients.
In data mining extraction of potential reasons for illness is the most critical element. Many lives can be
saved if early diagnosis is made to lung cancer. To enhance early prediction and diagnosis accuracy,
powerful decision system is necessary and self-evident. Decision trees are the most applied prediction
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method for medical decision support system straightforwardness and their capacity to humanly interpretable
inductive rules [6]. From the numerous types of decision tree classification algorithms, popular algorithms
like ID3, C4.5 and C5.0 having the major part in prediction model of lung cancer. Here we used C5.0
algorithm to generate decision tree as it is faster than ID3 and C4.5 and also it is more memory efficient and
more accurate compared to other algorithms. The next section lists down the existing works on cancer
prediction and prognosis. Section 3 includes approach used for classification. Section 4 elaborates the
methodology which includes data collection tools and algorithm used to induce decision tree. Section 5
discusses experimental results and end section concludes the research.
LITERATURE REVIEW

As per definition given in Wikipedia “Data mining (the "Knowledge Discovery in Databases" aka KDD), is
the procedure of finding patterns in huge collection of data having as a combination of database systems,
artificial intelligence and machine learning [7]. Data mining finds its applications among various fields like
analysis of huge data of financial, biological domains and also telecommunication and retail industries.
Recently; there are many Data mining methods used to study the Lung malignancy. Medical prognosis is a
field in medicine that incorporates exploration of evaluating the complication and recurrence of disease and
to predict survival rate [8]. Cancer prognosis commonly includes numerous physicians from various
specialties. Additionally this all must be painstakingly coordinated by the addressing physician to present a
effective prognosis. Although, clinicians with huge experience also finds difficult to perform it. Since its
discovery, , cancer stays undiagnosed at its initial stages where the likelihood of heal is high for a huge
amount of patients To support early and accurate detection of cancer Shital Shah and Andrew Kusiak carried
out a research on analysis of gene expression data which facilitates selecting proper treatment and drug
development [9]. A new approach for predicting drug effectiveness using data mining and genetic
algorithms is also proposed [10]. A research paper by Ankit Agrawal and Alok Choudhary, links patients
attributes with survival outcome using prediction models [11]. Various combinations of fields are even used
for classification for example Deborah Carvalho, Alex Freitas have developed a hybrid approach decision
tree/genetic algorithm for data mining [12]. A research paper by Siyuan Ren and Zoran Obradovi, also
presents methods to train neural network classification models for survival prediction. For Lung Cancer
Early Diagnosis, Image processing techniques have also been used along with data mining of image dataset
[13].
CLASSIFICATION APPROACH
A. Decision Tree
Decision Trees evolves from class-labelled training tuples. Decision tree algorithms include Quinlan’s
ID3, C4.5, C5 [14][15], and Breiman et al.’s CART [16]. This technique recursively decompose the
outcomes in branches to generate a decision tree to increase the effectiveness of prediction. For this,
various mathematical models (e.g., Chi-squared test, Gini index and information gain) can be used to
determine an attribute and respective threshold for the attribute that diverge the inputs into number of
subsets. The above process is recursively called at individual leaf node and accordingly the entire tree is
created. The motivation behind splitting algorithm is to investigate a variable-threshold pair that the order
of the subsequent two or more subgroups of samples. In light of the ideal expectation results and for the
decision tree induction, the improved version of C4.5 and ID3 algorithms called C5 classifier is utilized
[17].
B. classification Model

Figure 1: Architecture for classification model
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Working of classifier model:
1. Training data is passed into the classification model.
2. Classifier model builds decision tree and classification rules for prediction.
3. The classifier is trained by creating a confusion matrix.
4. Test data is provided to classification model.
5. Using trained model it prepares known class label from the unknown class label of test set instances.
METHODOLOGY
A. Data Collection And Pre-Processing
The dataset is extracted from cBioPortal for Cancer Genomics which has a huge collection of different
105 types of cancer datasets [18]. Here we used TCGA Lung Adenocarcinoma
(Provisional)
dataset
having 635 samples of patients and 70 different attributes. The dataset for current study comprises of 600
records as remaining 35 records having missing values are eliminated. Thus at a first stage of Data mining
process data pre-processing is carried out. Then this dataset is decomposed into two tables each for different
purpose. First dataset having 8 attributes are used for Lung Cancer prediction and second dataset having 4
attributes is used for Lung cancer prognosis.
B. Tools
RStudio is an open source integrated development environment, which can be used with R programming
language [19]. In this paper, RStudio is used to obtain the decision tree with the use of C5.0 classifier.
C. Algorithm
1. Decompose the dataset into two subsets.
Training Set = R1
Test Set = R-R1
2. Generate the decision tree by implying C5.0 classifier algorithm on Training Set R1.
3. Obtain Confusion Matrix by analysing Testing Set with generated decision rules.
4. Calculate the performance accuracy from the obtained Confusion Matrix.
Initially C5.0 decision tree classifier is carried out by analysing the training dataset of 450 records, which
includes the various lung cancer characteristics used for prediction as well as prognosis. Then, the test data
having 150 records is analysed on these characterized rules to predict the possibility of lung cancer and to
analyse the possibility of curing (Prognosis) of already diagnosed patients.
D. Prediction
Framework is prepared using R-studio tool C5.0 decision tree classifier to predict the possibility of lung
cancer from a given data of patients. Optimized dataset used for prediction is shown below.

Attributes
Type
6 different
Flag
Symptoms
Smoking
Flag
Possibility Numeric(target attribute)

Description
1:Existance, 0:Absence
1:Existance, 0:Absence
Gives possibility(%) of having lung cancer

Table 1: Attribute list for Cancer Prediction
Here decision tree prediction model is generated based on different symptoms (Coughing, Wheezing,
Hoarseness, Chest Pain, Weight Loss and Headache) of already diagnosed patients and results the possibility
of having lung cancer as a target attribute. Based on that generated decision tree we can make prediction
about chances of lung cancer in new patient before performing diagnosis and reduces number of tests to
diagnosis it.
E. Prognosis
Optimized dataset used for prognosis is shown below.
Attributes
Type
Description
Tumor stage
Numeric
Stage of tumor(I,II,II,IV)
Tumor size
Numeric
Tumor size in centimetre(1-5)
Karnofsky performance Numeric
Functional status of patient(0-100)
score (KPS)
DFS Status
Numeric(Targ Disease Free Survival status(Disease free, Progressed,
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et attribute)
recurred)
Table 2: Attribute list for Cancer Prognosis
Here Decision tree classifier for lung cancer prognosis is generated based on 4 attributes which contributes
more towards the prognosis of diagnosed patients. Based on tumor stage, tumor size and Karnofsky
performance score one can make disease free survival for patient.
Confusion matrix is used to measure accuracy of generated decision tree model of prediction as well as
prognosis [20].
RESULTS AND DISCUSSION
A. DecisionTrees
The first decision tree depends on the prediction of lung malignancy. Bases on the smoking habits and
current symptoms of a person, it calculates the percentage of chances of the person having lung cancer. For
example, if the person is a current smoker and is suffering from wheezing and chest pain than the chances of
that person having lung cancer are more than 60%. In another case, if a non-smoker is suffering from
coughing as you can find that in following decision tree, it is unlikely to say that the person is liable to lung
cancer.

Figure 2: Decision tree of Lung cancer prediction
The above decision tree has 9 leaves and the size of the tree is 9 and we can create following decision
rules.
1.
2.
3.
4.
5.
6.
7.
8.
9.

If Smoking = 1 & Wheezing =1 & Chest.Pain =1
Then Possibility of cancer > 60%
If Smoking = 1 & Wheezing =1 & Chest.Pain = 0 & Coughing =1 Then Possibility of cancer > 60%
If Smoking = 1 & Wheezing =1 & Chest.Pain = 0 & Coughing =0
Then Possibility of cancer <60%
If Smoking = 1 & Wheezing =0 & Coughing =1 & Chest.Pain =1
Then Possibility of cancer > 60%
If Smoking = 1 & Wheezing =0 & Coughing =1 & Chest.Pain =0
Then Possibility of cancer < 60%
If Smoking = 1 & Wheezing =0 & Coughing =0
Then Possibility of cancer < 60%
If Smoking = 1 & Coughing =0
Then Possibility of cancer < 60%
If Smoking = 1 & Coughing =0 & Chest.Pain =1
Then Possibility of cancer > 60%
If Smoking = 1 & Coughing =0 & Chest.Pain =0
Then Possibility of cancer <60%

From the above decision tree, one can figure it out that if the patient is a smoker and also showing symptoms
like wheezing and chest pain than the patient has high chances of having cancer. Also a non-smoker, who is
having coughing, has very few chances of getting affected by lung cancer than a smoker does. The next
decision tree, as a part of cancer prognosis, indicates of possibility of a person to become disease free. In this
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decision making process, two vital metrics 1.Diagnosed stage and 2.Person’s Karnofsky performance score,
were taken into consideration.

Figure 3: Decision tree of possibility of cure
For above decision tree, the number of leaves is 5 and the size of the tree is 5 and we can create following
decision rules.
1. If KPS > 60
Then DFS Status = Disease Free (80%)
2. If KPS > 40 and KPS <= 60 AND Stage = 4
Then DFS Status = Recurred (80%)
3. If KPS > 40 and KPS <= 60 AND Stage = 3
Then DFS Status = Disease Free (70%)
4. If KPS > 40 and KPS <= 60 AND Stage = 2
Then DFS Status = Recurred (50%)
5. If KPS > 40 and KPS <= 60 AND Stage = 1
Then DFS Status = Recurred (70%)
6. If KPS <= 40 and Stage = 4
Then DFS Status = Recurred (70%)
7. If KPS <= 40 and Stage <= 3 and Tumour size > 2
Then DFS Status = Progressed (90%)
8. If KPS >30 and Stage <= 3 and Tumour size <= 2
Then DFS Status = Disease Free (60%)
9. If KPS <= 30 and Stage <= 3 and Tumour size <= 2
Then DFS Status = Progressed (70%)

From above decision rules, one can conclude some scenarios like a patient with impressive KPS (>60) is
most likely to be cured regardless of his/her age. In another case, a patient diagnosed with Stage IV lung
cancer and having low KPS has very few chances to be cured.
Accuracy of Decision Trees
After generating the decision tree and discovering the relationships among various attributes from the
training data set, it is necessary to obtain the accuracy of the prediction of the decision trees. For this
process, decision rules are applied to test data set and respective confusion matrix has been obtained.
Prediction
<60%
>60%
<60%
78
25
>60%
30
65
Accuracy (%)
71.50
Table 3: Confusion matrix for prediction of lung cancer
Prediction
Disease Progressed Recurred
Free
Disease Free
89
2
7
B.
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Progressed
Recurred
Accuracy (%)

14
28

39
2

0
19
68.5

Table 4: Confusion matrix for possibility of cure
As per the table shows, prediction accuracy of lung cancer is 71.5% and for prognosis of lung cancer it is
68.5%.
CONCLUSION
Decision Trees are easy to implement, understandable and robust. Therefore they are widely used in medical
field as rule based learning is easy for doctors to interpret and use. In this research we calculated possibility
of lung cancer using most accurate algorithm C5.0 for decision tree induction. Cancer Prognosis is complex
and time consuming when done manually. Therefore a simplified and more precise decision tree for
possibility of cure is developed that aid doctors and patients in taking further step. It concludes that
Karnofsky Performance Score plays an important role in predicting the possibility of cure. Here the
prediction and prognosis are done for Adenocarcinoma, a type of NSCLC more popular than SCLC. Our
proposed approach achieved an accuracy of 71.5% for prediction of lung cancer and 68.5 % for possibility
of cure.
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ABSTRACT:
With the vast increase in the practice of electronic data, many administrations especially health
organizations, have started outsourcing their data in remote storages. Recent technologies consentthe people
toaccess to health records at anytime from anywhere. But they have been exposed with privacy and security
issues in such remotely stored data.With the existence of many cryptosystems, researchers have suggested
homomorphic encryption as a solution to provide secrecy and privacy. Along with security, homomorphic
encryption methods let the users to execute computations on the encoded data, which causes another
challenge, searching for data among encrypted data. In this paper, an ideal approachhas been designed for
storing, searching and retrieving medical data in a secure manner using partial homomorphy encryption
scheme.

KEYWORDS: Cryptography, Partial Homomorphic Encryption, Paillier Cryptosystem, Medical Data
Security.

INTRODUCTION:
Recently, many larger organizations have started moving from paper-based information storage to electronic
record storage. Among these, clinical organizations follow complex processes for the analysis and treatment
of diseases. Due to the rise in patients’ need for pharmaceutical products and other crucial services like
scanning, MRI etc. turns the clinical organizations to occupy an important position in the economy of any
country.1 It is well known that the quality of healthcare services rely on the efficiency and competence in
detecting the patients’ health problems and offering best treatment.2,3 This can be possible if and only if the
patients’ health information are collected and maintained in a perfect manner.4 Hence, cloud is identified as
a unique solution which is capable of holding enormous amount of patients’ health information online. Such
outsourced patients records may be shared by other clinical organizations to avail the following benefits:
Portability: A patient need not carry all the health records with him/her always. Any physician
from a remote clinic can easily access those online patients’ information on demand.
Scalability: Cloud storage can be extended when needed, hence clinical administrators need not
worry about the increase in the size of health records.
Improved medical Services: Since accessing online health information is possible irrespective of
the time and location, even in emergency accurate treatment can be offered to the patients.
Reducing the cost: Since the results of all medical tests carried out recently are available readily
online, repeating the same can be avoided thus reduces the unnecessary expenses for the patients.
But in the cloud, a third party organization will provide the storage as well as any other resources needed.5,6
This enhanced technology also produced some difficulties to the patients like privacy and security threats.7
The main goal of security in cloud is to protect the stored information, by assuring the following factors:
Secrecy: Any information about the patient could be stored and protected carefully.
Confidentiality: Any sensitive information about the patient could not be disclosed to anyone by
protecting from unauthorized access.
Integrity: Unauthorized alteration of medical data would be avoided to assure the originality of
the stored medical information.
Availability: When needed irrespective of the location, the medical information would be
accessed easily.
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In addition to secure storage, there emerges need for performing computations over the encryptedmedical
data which is not possible in case of conventional encryption algorithms. In such cases, encrypted data has
to be decrypted before starting the required computation on it. This leads to increase in time, cost and
provides a hole for an intruder to hack the information. Here arise the homomorphic encryption techniques
which permit the data owner to perform computations on encrypted medical data in a secure manner without
decrypting them.

RELATED WORKS:

Josh Benaloh et al. discovered the problems of maintaining patients' privacy in electronic systems.8 It
has been suggested that such system’s security should be forced to combine encryption technique and access
control mechanisms. Also they discussed about the issues related to key management like key withdrawal,
response during emergency, managing the patient and doctor keys in this patient controlled encryption
scheme. Moreover hierarchical record structure has been used to ensure flexibility. They concluded that
achieving security and privacy in electronic health records is possible by assuring functionality. Junbeom
Hur and Kyungtae Kang proposed an attribute-based data sharing scheme which ensures security in
dependable medical information systems.9 A framework for key distribution protocol has been defined and
applying it to the attribute based encryption scheme has been illustrated. In this work key authority as well
as device controller is needed in order to generate distinct private keys. Fernández-Alemán et al. have
prepared a review on the issues related to the privacy and security of electronic health records.10 It has been
explored that electronic health records result in more benefits like reducing the cost, improving the quality in
health care, mobility etc. Health care records have also been hacked by hackers and attacked by viruses and
worms. It has also been discussed about access control mechanisms, standards the electronic health records
have to adopt and regulations to follow. Joppe W. Bos et al. discussed some health care scenarios for which
homomorphic encryption could be the possible solution.11 They have chosen ring-based fully homomorphic
encryption scheme to encrypt the medical information needed and proposed a method for predicting
cardiovascular disease risk in a private manner. Mohammed Riyadh Abdmeziem and Djamel Tandjaoui
proposed a simple and new key management protocol, which was based on relationship to create a secure
end-to-end channel for communication between a node and a remote entity.12 The channel permits the node
to transmit data by ensuring secrecy and authentication. Jianghua Liu et al. suggested a new method for
improved access control and secure sharing of data.13 It was termed as CP-ABSC, which combines digital
signature and encryption techniques called as sign-cryption technique to ensure authentication and
confidentiality in patients’ health records.

MEDICAL DATA:
(i) Patients’ Health Information on Cloud:
In the past 10 years, almost all the larger organizations started investing in huge amount to computerize their
day-to-day activities. Clinical organizations are also in the transition stage from the paper-based health
information to computer-based information. An Electronic Health record (EHR) is defined as an electronic
record about a patient’s health information, health problems, laboratory reports, medical history, medicines,
any vigorous symptoms, progress in the treatment and immunizations.1 Three important functionalities of
EHR systems are:
CDS: Clinical Decision Support
CPOE: Computerized Physician Order Entry
HIE: Health Information Exchange
which help to improve the quality in medical care and to reduce the cost.14 Our focus is on Health
Information Exchange in a secure manner.
To achieve sharing of resources and reducing the cost for maintaining the data storage, organizations outsource third-party service providers to store patients’ health records and thus enabling the procedure of
sharing the health-information among other clinical organizations.13 This process leads to improved quality
in providing the health-care to the patients. As the same time, by permitting authorized physicians to have a
secure access to the patients’ health information, this system reduces the cost of repeating the clinical test.
(ii) Issues and Challenges:
Even with a centralized storage and sharing of patients’ medical information, there are many challenges on
cloud as discussed below:15
Integrity: how the server guarantees the integrity of patients’ medical data?
Confidentiality: Will encoding the patients’ medical data keep the secrecy of data?
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Availability: Will the server be capable of providing access to the patients’ medical data
irrespective of time and location?
Computations: Will the encryption technique let the user to do computations on it?
Privacy preserving techniques play vital role to meet the above needs.

HOMOMORPHIC ENCRYPTION:

This paper assumes that the reader is aware about the principles of cryptosystems. In this section, the idea
behind homomorphic encryption has been described. If
,
and , are two groups, then ∶ ,
→
, , which is an order preserving mapping, is known as homomorphic function fromX to Y. Significantly,
the pattern of data from ,
to , is preserved by the function ‘f’.16 Let mi and mj be any two secret
texts.After applying an encryption algorithm, the cipher texts can be obtained as,
(1)
(2)
i.e.
such that the decryption of the
If the encryption algorithm let us to calculate
multiplied value produces
, then ‘E’ is said to be a homomorphic encryption algorithm.Thus,
. Homomorphic Encryption helps us to transfer, store and to
process secretdata in a very secure manner on a remote location. It is categorized into three types, partial
homomorphic encryption, somewhat homomorphic encryption and fully homomorphic encryption. In partial
homomorphic encryption the users are permitted to perform only one operation either addition or
multiplication. Researchers can get details on famous partial encryption algorithms (which support either
addition or multiplication on the encrypted data) from the listed references.17–22 Somewhat homomorphic
encryption was introduced by Boneh, Goh, Nissim (2005) which supports the users to do arbitrary number
of additions but only one multiplication.23 Gentry (2009, 2010) suggested fully homomorphic encryption
with both arbitrary number of additions and multiplications on encrypted data.24,25

PROPOSED WORK:
Distribution of patients’ health data amongst hospitals on line, benefits in minimizing the cost of treatment.
In this paper, it has been adopted to provide an approach for secure storage and retrieval of large amount of
such sensitive medical data using partial homomorphic encryption scheme. Homomorphic Encryption
schemes are used not only to encrypt and decrypt secret data but also to perform computations on the
encrypted data directly without decrypting the cipher data. Thus, these schemes assure confidentiality during
computation and also reduce the time for decryption before doing the necessary computation. Partial
Homomorphic Encryption schemes support either addition or multiplication operation on encrypted data. In
this approach, Paillier’s scheme has been chosen to securely store and access medical data on a remote
storage.
(i) General Approach:
Larger health industries now rely on third parties for scalable and reliable data storage which will reduce the
load on client side. To ensure secrecy and confidentiality of patients’ sensitive health information, it should
be encrypted before transmitting and storing on a remote storage. The general idea of the proposed work is
given in Figure 1.

Figure 1 Storage of patients’ health information on a remote storage

But, it is recommended to encrypt the medical information about the patients on the client side before
sending to the untrusted third party storage administrator. In this paper, Paillier’s Partial
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HomomorphyEncryption scheme has been chosen to encrypt the patients’ medical data before storing on the
remote server as given in Figure 2.22

Figure 2 Secure storage of patient’s health information on a remote storage using PHE

After storing the encrypted patient’s information on a remote storage, it would be helpful in many ways in
improving the health care services. As in Figure 3, any patient’s health information could be retrieved by a
physician in a very secure manner, irrespective of the location and time which helps the patients to not to
carry all the health reports with them. Since the results of recent investigations would also be updated on the
remote storage immediately, repeating the same tests suggested by another physician could be avoided
thereby reducing the cost of health care by the industry.

Figure 3 Secure retrieval of patient’s health information by a Physician

(ii) Paillier Cryptosystem:
Pascal Paillier proposed a public key (asymmetric) crypto system; hence the encryption key is different from
decryption key.22 This system comprises three algorithms viz., key generation, encryption and decryption as
described in Table 1.26
Table 1 Paillier Cryptosystem with key generation, encryption and decryption
Key Generation
i.
ii.
iii.
iv.
v.
vi.
vii.

Choose two large prime numbers ‘x’ and ‘y’ such that
,
Compute
w = xy
Compute
,
Choose ‘r’, a random number such that
∗
∈ !"#
Define
&
% &
"
Compute
# *
( )
( "
'
%
Now the keys are
public key = {w, r}
private key = {λ, t}
Encryption

Let ‘m’ be the secret message and m ∈ n. Then, encryption of ‘m’ can be done as below.
Choose ‘i’, a random integer, where + ∈ !∗"#
,)
- +" ( " #
Decryption
The cipher text ‘c’ can be decrypted as,
%

( "# - ' ( "
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IMPLEMENTATION:
(i) Data Set:
To prove secure storage and retrieval of patients’ medical data using Paillier’s cryptosystem, the breast
cancer data set available from UCI repository with 699 instances has been considered. Each record contains
10 attributes values including identification number and a class attribute. The attribute names and
corresponding range of values are produced from the Wisconsin database in Table 2.
Table 2Attribute Information
Sl. No.
Attribute
Value
1
2
3
4
5
6
7
8
9
10
11

Sample code number
Clump Thickness
Uniformity of Cell Size
Uniformity of Cell Shape
Marginal Adhesion
Single Epithelial Cell Size
Bare Nuclei
Bland Chromatin
Normal Nucleoli
Mitoses
Class

id number
1-10
1-10
1-10
1-10
1-10
1-10
1-10
1-10
1-10
2 (benign), 4 (malignant)

(ii) Secure Storage and Retrieval of Patients’ Medical Data:
In an individual data set, each attribute value of a patient has been encrypted using Paillier holomorphic
Encryption scheme. Before storing the encrypted attribute values on the remote storage, additive
homomorphism of Paillier cryptosystem has been applied. If any physician wishes to retrieve the values of
attributes for any patient, he/she may enter the identification number, which is used to search the patients’
record in storage. The patients’ registry will be searched for the required index and when found, the
corresponding keys are retrieved. The keys would be applied to the individual encrypted attributed values.
Thus the physician can be able to access the attribute values in a secure manner.

RESULTS:
The following demands have been resolved in this approach to meet the requirements of secure storage and
retrieval of medical data using Paillier Homomorphic Encryption.
Secure storage: The attribute values of the data set have been encrypted using Paillier cryptosystem,
which provides semantic security.
Key management: A separate key storage has been provided for storing the corresponding keys for
each patient along with a secure index which helps in efficient searching also.
Secure retrieval: When needed, the required data set has been retrieved securely from the storage
using secure index and additive homomorphic property of Paillier cryptosystem.

CONCLUSION:
Even though, this system helps us to store and retrieve the medical data in a secure manner, there are some
challenges to be resolved. It has been performed sequential searching to search the secure index for the
given patent’s identification number, in the patients’ registry as well as in the medical data repository. The
time for sequential search is proportional to the number of data records in the repository. Hence an efficient
encrypted searching technique has to be identified to reduce the search time. Processing data in encrypted
mode itself is the major advantage of homomorphic encryption schemes. The encrypted medical data set has
to be processed for privacy predictive analysis in an effective manner.
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ABSTRACT:
Content Based Image Retrieval (CBIR)is the main technique thatis mostly used to retrieves the images from
such large databases. It reflects on the image provided by a user as a query in which its pictorial figure is
manipulated and then applied for content search. The results obtained are then given back to the user for
further processing. Existing applications focus on how to find a proper way on to retrieve the images from a
large database with different domain applications in an efficient manner.In this paper, we propose a CBIR
technique based on the color feature in which the queried image is studied and compared with available
images inside the image library database. The proposed technique can provide better results than the state of
art methods.

KEYWORDS:CBIR, Image Segmentation, Feature extraction, Color, Texture, Shape
INTRODUCTION:
Due to the growth of digital media and technology, a huge volume of digital data such as videos and images
are created.1These data becomes very complicated to be available by using traditional approaches of
searching from such large repositories in which they are available. From the difficulties that experienced on
retrieving digital data such as images from these repositories, bring about different techniques to be
developed. The most used method known as Content Based Image Retrieval (CBIR). CBIR is a process that
intend to explore particular images from a large database related to a specified query.2, 3, 4, 5This technique
reflects on the image provided by a user as a query in which it pictorial figure manipulated and then applied
for content search.6 The CBIR technique is much faster than the way persons differentiate between images5,
this is because it distinguishes different parts available in an image based on their matches of shape, colour,
texture, pattern, etc. and then chooses the resemblances of these two particular images by estimate the
nearness of these different parts.5, 6As shown in the (Fig 1) below, generally most of the CBIR system
operates on the same way whereby a feature vector from each image are mined from the storage database.
After that, all agreed feature vectors arranged and used as an index for database queries.7Whenuser sends a
query, a feature vector is mined from the requested query and it will be compared to the feature index that is
available in the database. If the features match then the query image will return the desired image that was
looked by a particular user. The essential difference between different CBIR systems is which features a
particular system is going to use to extract the image and by using which algorithm these feature vectors
were compared.

Figure 1 – Content Based Image Retrieval (CBIR) Framework
Since coming into its existence, CBIR become an essential technique used in different applications domains
such as digital libraries for searching and retrieving different similar images8, medical images retrieval4,
image searching engine and population based9, as well as crime detectionwithin thebuilding and streets10. In
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all above-mentioned domains and others, CBIR observed to be a successful means of retrieving such
complex images queries, this situation lead most of the researchers to make use of CBIR concept as the
basic of their proposed techniques.In this paper, we propose a CBIR technique based on thecolor in which
different the queried image studied and compared with available images inside the image library database.
The remaining of the paper organized as follows: Section 2 reviewed the Related works concerning with this
study, Section 3 describe in details the Color feature and the proposed technique based on the color
similarities and Section 4 finalize with Conclusion and expected Future Work of this study

RELATED WORKS:
Different number of studies carried out to introduce the concept of image retrieval in whichmany of them
have been tested and successfully implemented. In this section, we present some of the studysurveys related
to this study.Besiris and Zigouris in their study11, proposed imageretrieval based on multisettheory. They use
data compressor named as LZW for programming an image and then converted it into one dimension. Their
results show that, this technique has important act compared to other image retrieval techniques that they
compared.The authors of study number8, proposed a model that was aimed to eliminate and reduce some of
the limitations that are available in most of the current CBIR based on digital libraries. These includes such
as complication in GUI of the system for naïve users, limitations of the query results and the efficiency on
the performance of the system, some important components to achieve that aims were discussed.
The paper by Song et al.1 propose a model known as novel image retrieval which is depend on monogenic
signal illustration. In this model, the original image disintegrated into harmonizing components namely
amplitude, orientation and phase. The monogenic difference in each confined region and monogenic feature
in each pixel are determined, and last the statistical features of the local features encoded are
calculated.Moreover, in study4, the authors present a technique of combine related images into groups that
are lightly represented by the dictionary and learning dictionary concurrently through K-SVD. A request
image harmonized with the present glossaries to identify the dictionary with the light demonstration by
using Orthogonal Matching Pursuit, OMP technique. The images in the group related with this dictionary
matched by using resemblance measure to salvage images related to the requested image.Another study was
Query by Saliency Content Retrieval- image retrieval QSCR6, this approach depends on the model of human
visual consideration in which every image is divided into sections and set of distinguished features is
calculated in every part of the image. A value given to every part depending on the seeming saliency and
then the image comparison estimated by using method known as Earth Mover’s Distance (EMD).

COLOR FEATURE:

Color is the most essential factor for CBIR.14,15,16The factor makes the images to be recognizes by human
and by computer whenever needed to compare one image from another.Color also is a basic measurement
for human pictorial awareness that enable someone to judge and recognize visual information.7There are
many characteristics to consider while extracting color feature, one among of them is the selection of a color
space. It is an important factor in which many proportions represents different constituents of color. A good
example is RGB, which allots to every picture element (pixel) a three-element vector providing the color
strengths of the most three keycolors that areRed, Green and Blue. The area covered by the Red, Green, and
Blue values entirely explains noticeable colors, which are denoted as vectors in the 3-Dimensional RGB
color space. This lead the RGB color to offers a goodinitial point for demonstrating color features of images.
The RGB space also used to produce other spaces by transformation method. The aims to do this are to get
the colour space that is the same as human colour perception. One among the spaces created from RGB is
HSV (Hue, Saturation and Value or Brightness).The HSV space is mostly applicable in the domain of color
visualization. In this the constituent hue, saturation and value resemble nearly with the classes of color
awareness by human. Generally, any pixel corresponding to RGB values and these values mathematically
can be transformed into HSV by using the following given relations17,
1
5 6 7
6 8 9
2
………………. 1
. cos *2
: 6 7 ;
6 8 7 8
35 @ 6, 7, 8 9
> 1
……………………………………. 2
6 7 8
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Extraction ofColor Features
The purpose of using color index in image is to extract and retrieve all images in which their composition of
color is the same to the composition of the color of the image provided by a user as a query for searching.
One among the most important to represent a color is a Color histogram15, it functions as the actual
demonstration of the color content of retrieved image if the pattern of the color is distinct compared to the
remaining of the data set. This method is useful because it is somewhat unaffected to orientation and
positioning change and it is adequately very accurate7. As stated earlier that, each picture element (pixel) in
any image defined by using three important parameters i.e. Red, Green and Blue color, therefore the more
color containers the histogram comprises is the more refinement it has. Even though, there is some
limitations on this, since a histogram that contains huge number of color containers not only will rise the
cost for computation, but also it will be unsuitable for efficient building14. Nowadays, a lot of research put
their attention in color indexing approaches that depends on global color distributions, but in other hand,
these distributions experience some weakness of selection ability since they do not have the ability to
capture in another way of local color information. Because of this, some other approaches such as color
coherence vector and color correlogram can be used which have the ability to combine both global
distribution of color and spatial correlation of color. These approaches observed to be useful and function
well when compared to the old-style of histogram when dealing with retrieving image using content-based.
However, they perform better but they have some disadvantages, as the computation for these is much
cost14. In addition to that, color moments also has been implemented well in CBIR systems, the results
indicates that illustrating 1-dimensional color distribution by using these moments (H,S,V) is very strong
and faster when compared to the techniques based on histogram approach.In this proposed technique, in
order to improve the searching index of an image, first we divide image into n equal part whereby each part
among of them we need to perform color distribution extraction and then store the index of that particular
image.Let the value of the given jth color channel corresponding to the ithimage pixel denoted by Pij and the
total number of pixel given by T, then the index entries corresponding to this color channel in the area ‘a’is
given by the formula
∈D,

AD,
>D,

H

1
F G , … … … … … ..
E
I2
H

1
K F G,
E
H

I2

1
K F G,
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N

;

4

…………. 5

……………… 6

The entries∈D, are the men average of color in the given area a, AD, is the deviation or variation and >D, is
the skew of each color channel in a given area a.
Depending on the above relations, the feature vector of an image is given by using the relation.
P
∈2,2 , A2,2 , >2,2 , ∈2,; A2,; , >2,; … … … … … … … ∈D,2 , AD, , >D, … … … … … 7
Where 1 ≤ S, @ ≤ .
S STUS V S @ SWU S X @ S VYVT ℎS UY
Measurement of color similarities
In order to calculate the similarities between two images we go for measurement of their similarities of their
indices.
Suppose I1 and I2are two images, containing color channels say ccand their entries index are ∈D2, S X [D;, ,
AD2, S X \D;, , >D2, S X ]D;, . Then the formula to calculate the similarity of the areas S1of image I1and
area S2 of image I2given by:
dd
a ∈D2, [D;, a aAD2, \D;, a a>D2,
]D;, a
b…………. 8
F`
^D2,D; _ _#
]D;, a
a ∈D2, [D;, a aAD2, \D;, a a>D2,
I2
And the overall similarities for n number of images with area a can be calculated by the following relation
^ _ _#

DIe

F
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Now let assume that, the query image has a feature vector given by
PAg
∈2,2 , A2,2 , >2,2 , ∈2,; A2,; , >2,; … … … … … … … ∈D,2 , AD, , >D, … … … 10
In addition, the image to be searched in the database has a feature vector given by
∈2,2 , A2,2 , >2,2 , ∈2,; A2,; , >2,; … … … … … … … ∈D,2 , AD, , >D, … … … 11
PAi
Then, the distance between them, is a numeric measure that depend on Canberra formula between pair of
given points in a certain vector space, which is given by:
^ jk

i

F
I2

aPAg
aPAg

PAi a
PAi a

… … … … … … … … … … . . 12

Where, d – is a vector dimension
Now, from the above relations, the following algorithm has been proposed to search image by using the
color similarity.

Figure 2 Proposed CBIR
based on color
similarity

CONCLUSION AND FUTURE WORK:
In this paper, we propose a CBIR technique based on the color feature in which the queried image studied
and compared with available images in the database. In order to make calculation simple, the images to be
compared (image query and database images) divided into n equal parts and the feature vectors are
calculated easily.In future work, the proposed technique will be implemented using Matlab, to read and get
the values from the image query. But also the technique has some limitation of searching images by using
only one feature (color feature), the situation seemed to be limited for some images since there are some
other features to be compared such as shape and texture. Hence in future this study will be extended by
introducing the combination of many features for comparison in order to get desirable output from theueri
image used to search particular image.
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ABSTRACT:
This project proposes a real time, smart sensor system for measuring the physical and chemical parameters
of soil that uses prototype sensor system and a fuzzy control logic system, to develop and evaluate a system
for scheduling irrigation in different crops. Irrigation is an essential component of crop production in many
areas of the world. There are a few existing economic and implementable technologies to schedule irrigation
in crops which will be pivotal to our project. In this model we intend to collect various soil and crop samples
and monitor their parameters such as temperature, moisture content and chemical factors and map them to a
monitoring system that regulates water flow for irrigation after the intelligent Fuzzy Logic Controller (FLC)
sends the data. It also handles scheduling of the above mentioned routine and notify concerned individual
via a GSM module. This will help automate the irrigation process by reducing the manpower, and make the
process more accurate which will lead to better yield and growth of agriculture.
KEYWORDS:Fuzzy, GSM, Pivotal, Prototype sensors, Irrigation

I.

INTRODUCTION:

The main aim is to assist the farmers of our country by improving the irrigation techniques with the help of
automated tools and enhanced logic applied to the tools to facilitate the process. Agriculture contributes a
significant amount to our country’s GDP(Gross Domestic Product) and more steps need to be taken to
improve the growth of crops and reduce wastage. It would also reduce the burden on the farmer, hence they
can focus on harvesting other variety of crops. The primary goal is to make an automated watering system
with a GSM module and fuzzy logic controller.The current systems that exist in the market have various
facilities but none of them have the complete mechanisms to handle the full fledged automation by
eliminating all the problems. Our paper merges all three of them together to make a single system. The
systems generally consist of the following
•
Automatic watering system
•
Fuzzy control
The automated watering system leads to a lot of water wastage and sometimes excess water for one crop
which will lead to a bad harvest. Hence to minimize that we would be using the fuzzy logic controller that
would handle the exact amount of water needed/crop. The coding would also take care of how much and
how frequently a crop needs watering.The systems nowadays need expertise to understand cropping patterns
and a laptop to store collected data, but doing all that and explaining to the farmers would just add to the
expenses. Hence we let the fuzzy controller handle the incoming data and use it accordingly and a GSM
module that would either water the plants according to the farmer or inform them that watering of the crop is
complete along with the humidity and temperature data. The GSM module will help in saving battery and
the system will refresh accordingly.
Automatic wateringsystem: The automatic watering of plants is handled by three main parts:
Monitoring Unit
The monitoring unit consists of a sensing unit and a processor. The sensor unit setup has two main sensors to
check the soil humidity and temperature of the atmosphere. The senor unit records and updates the
parameter values to the processing unit i.e. Arduino.
Processing Unit
The processing is fully carried out by Arduino UNO. The Arduino records and prompts the values received
from both the sensors from sensor unit. Arduino code hence decides the water flow to the plants. Irrigation
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scheduling is done by Arduino. If the values of the sensors are less than the threshold value set for the
plants, watering of the plants is scheduled.
Fuzzy Control:
The controller is designed using the MATLAB tool. Using the soil data collected from various paddy fields
in the district of Vellore and assigning them appropriate membership functions, the controller takes into
account the fertility of soil (minerals), pH, type of paddy crop (stages of development) and physical factors
(soil moisture and temperature), it gives an action to control the flow of irrigation water (less, normal, more
or none).The structure of paper is organized as follows: section II is literature review, section III is
methodology, section IV is parameters, section V and VI is hardware and experimental setup, section VII is
FLC and section VIII and IX is result and conclusion.
II. LITERATURE REVIEW
In this section, a literature survey related to automation of irrigation using sensors, scheduling algorithms is
done. kia et al. (2009) 1 suggested a fuzzy control based system for irrigation in a regulated greenhouse. it
used simple fuzzy logic, hence making the architecture implementable and suitable for all types of fields.
The system was cheap and saved water. The paper by Vellidis et al. (2008)2 gave the idea of prototype, off
the shelf sensors to determine the cotton plant parameters. Due to the low cost of sensors, a dense sensor
array was installed and hence it gave more accuracy and RFID tag was used to collect and transfer sensor
data. The paper by Darshna1 et al. (2015)3 talks about water saving needs of the Indian agriculture. They
have approached irrigation automation by pre defining the soil moisture values for specific crops and soil
samples. The sensor system consisting of temperature and moisture sensors record the soil and plant
conditions and if there is any deviation from the predefined values, the crops are watered. Use of
microcontrollers makes the system more effective and economical. Hamlyn G. Jones has reviewed various
techniques available for scheduling irrigation in plants. He has listed out the advantages and limitations of
several techniques such as soil water measurement, soil water balance calculations, and plant stress sensing.
Dursun et al. (2011)5 have devised a system which was implemented on dwarf cherry trees in a land area of
8 decares. The system was divided into three units i.e the base station, valve unit and sensor unit. Solar
powered system was used for data acquisition. Hence, by monitoring the parameters of the plants, drip
irrigation scheduling was implemented. Anand J et al. (2014)6 proposed a wireless senor network and fuzzy
logic control system to automate the irrigation system. The irrigation is scheduled according to the
parametric conditions and the values calculated by the fuzzy logic controller. This system is also extendable
to large fields. Rane et al. 2015 10 suggested that the automation of irrigation system can be done using an
RF module. It was observed that by combining the readings of the soil moisture and temperature sensors in
the paddy field with a web application over a cellular – internet interface resulted in an optimal data
inspection and irrigation scheduling controlled via a web network. Pavithra D.S. et al. 2014 9 considered a
Bluetooth module for remote monitoring of the field as well as a GSM system to collect the required data of
the field and efficiently control the water level for automatic irrigation. Lavanya K. et al. (2015)8 utilized
intuitionist fuzzy rough and fuzzy bayesian approach of uncertainty management techniques to make a
decision model suitable for both data rich and data poor environment to rank the site specific soil based on
its fertility and choose the seasonal variety of paddy accordingly. P. Patil et al. (2012)7has computed
Maximum Soil Water Deficit (MSWD) by using a fuzzy logic controller on the soil type and determines
numerical values for irrigation.
Table 1bLiterature survey (comparative study)
Title
Journal
Authors and Year Advantages
Limitations
Intelligent Control
Based Fuzzy Logic for
Automation of
Greenhouse Irrigation
System and Evaluation
in Relation to
Conventional Systems
ISSN 1818-4952

Journal:
World
Applied
Sciences
Journal 6(1) 16-23

P. Javadi Kia, A.
Tabatabaee Far, M.
Omid, R. Alimardani
and L. Naderloo
(2009)

A real-time wireless
smart sensor array for

Elsevier
Volume 61, Issue 1,

G.
Vellidis∗,
M.
Tucker, C. Perry, C.
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fuzzy
logic
can
estimate amount of
water uptake of plants
in distinct depth using
the reliable irrigation
model,
evapotranspiration
functions,
environmental
conditions
of
greenhouse.
Monitoring plant
parameters online and

Range of sensors
Complex fuzzy
algorithm
Implemented on small
scale

Site specific , only for
cotton crop
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scheduling irrigation

Pages 44–50

Kvien, C. Bednarz
(April 2008)

Smart
Irrigation
System
e-ISSN: 2278-2834,pISSN: 2278-8735

IOSR
Journal
of
Electronics
and
Communication
Engineering
(IOSRJECE)
Volume 10, Issue 3,
Ver. II
PP 32-36

S.
Darshna1,
T.Sangavi2 , Sheena
Mohan3,
A.Soundharya4,
Sukanya Desikan4
(May - Jun.2015)

Irrigation scheduling:
advantages and pitfalls
of plant-based methods

Journal
of
Experimental Botany,
Vol. 55, No. 407,
Water-Saving
Agriculture
Special
Issue, pp. 2427–2436

Hamlyn G. Jones
(27 May 2004)

A wireless application
of
drip
irrigation
automation
supported
by
soil
moisture sensors
ISSN 1992-2248
Automatic Irrigation
System using Fuzzy
Logic
ISSN - 2348 – 6724

Scientific
Research
and Essays Vol. 6(7),
pp. 1573-1582

MahirDursun
SemihOzden
4 April, 2011

AEIJMR – Vol 2 Issue 8

Jose
Anand
J. Raja Paul Perinbam
(August 2014)

FUZZY
LOGIC
BASED IRRIGATION
CONTROL SYSTEM
USING
WIRELESS SENSOR
NETWORK
FOR
PRECISION
AGRICULTURE
Site Specific Soil
Fertility Ranking and
Seasonal
Paddy
Variety

Agro-Informatics and
Precision Agriculture
(263-269)

PrakashgoudPatil,
Umakant
Kulkarni,
B.L. Desai,V.I.Benagi
and V.B. Naragund
(2012)

International Journal of
Multimedia
and
Ubiquitous
Engineering
Vol.10,
No.6

Lavanya, M. A.
SaleemDurai and N.
Ch. S. N. Iyengar
(2015)

IOSR
Journal
of
Mechanical and Civil
Engineering
(IOSRJMCE)
Volume 11, Issue 4
Ver. I
PP 49-55

PavithraD.S,
M. S
.Srinath
(Jul- Aug. 2014)

IJAICT
Issue 9

DeweshvreeRane
Prof. P. R. Indurkar
Prof. D. M. Khatri

GSM based Automatic
Irrigation
Control
System for Efficient
Use of Resources and
Crop Planning by
Using an Android
Mobile
e-ISSN: 2278-1684,pISSN: 2320-334X
REVIEW PAPER
BASED ON
AUTOMATIC

Volume

1,

28

and

supply water
accordingly
Reduce human labor
Control the amount of
water given to plants
Minimizing human
labor
Extendable to large
fields

Water supply only for
discrete values
No fuzzification
Fixed range of
temperature, humidity
and pressure
Not crop specific
uses more water, water
wastage

Measures the plant
stress response
directly; integrates
environmental effects;
potentially very
sensitive
Can be used remotely;
capable of scaling up
to large areas of crop
Sensor based, low cost
and reliable operation

Soil heterogeneity
requires many sensors
(often expensive)
Instrumentation
delicate and generally
expensive
Not as accurate as
direct measurement

Irrigation water
savings, healthier crop
yield
Extensible to sprinkler
irrigation for larger
fields
Increasing Irrigation
Efficiency,
reducing
the labor cost, saving
water and electricity

Chemical factors not
taken
into
consideration

Variety of statistical
analysis methods fed
into decision
methodology provides
good approximate
solutions for moderate
sized problems.
Fuzzy
logic
and
baseian
learning
algorithm
provides
uncertainty mgt
advantage is that the
system’s action can be
changed according to
the
situation
design is low power,
low cost, small size,
robust
and
highly versatile
90% efficiency
Cuts the cost of
irrigation

Specific to cherry trees

Non optimized fuzzy
logic
Evapotranspiration not
considered

Analysis specific
paddy fields

to

Requires
high
sensitivity sensors and
a constant connection
to a bluetooth device /
mobile network

Speed,distance factor,
reliability,
Zigbee also have
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III.

January 2015

Automatic monitoring

disadvantage i.e. low
transmission rate. It is
only use for smaller
distance.

METHODOLOGY

Input

The soil samples that are considered in this paper belong to the Vellore district of Tamil Nadu, India.
Generally, the type of soil available in this area, which is used for paddy crops, is Sandy Loam and Sandy
Clay Loam Soil [8]. We have collected a dataset of various soil and paddy samples (based on the different
stages of growth).
Next, we have monitored the Soil’s physical parameters such as temperature and moisture content;
Chemicalparameters (soil fertility factors) like pH, amount of minerals (N,P,K,Zn,Cu,Fe,Mn) and electrical
conductivity with the help of suitable sensors as shown in the table 3 .
In this paper, we have considered two types of paddy crops on the basis of plant growth:
Vegetative Growth Stage
Maturity Stage

It is observed that the different stages of growth of paddy crops require different amount of water for
irrigation11.The hardware components that are used for this project are mentioned in section V.
.Processing
Map the data to a monitoring system (Arduino) that regulates water flow for irrigation. The receiver is
installed at the irrigation pivot point. It sends the required input data to the controller. This system is built
using an intelligent control based fuzzy logic.
It also handles scheduling of the above mentioned routine and notify concerned individual via SMS.
Measurements provided by the sensors and the pre -programmed parameters the controller decides opening
of the valve. The data is transferred from the receiver to the laptop via an Ethernet connection.
Output
The water flow is regulated using valves. The crops get an adequate supply of water based upon their
physical conditions. Also, the concerned authority is notified via SMS regarding the watering of plants.

PARAMETERS SELECTION
To know the parameters that affect the growth of a crop like paddy, we must know the demographics of the
place of cultivation and the average rainfall and environmental conditions of the area. Hence, soil samples
were collected for chemical factors like pH, and mineral contents as expressed in section (methodology –
input). Soil Moisture and temperature sensors we used to analyse the physical factors of soil.
Data Description
(a) Soil
This study was carried out in Koothambakkam village of Vellore district, Tamil Nadu, India. The
farmers in this region cultivate up to three crops per year on their land that yielded around 30 sacks of
paddy per acre annually. The predominant agricultural practice is small-scale mixed subsistence
farming. A total of 515 soil samples were collected from farmers of various age groups. The collected
samples were analysed in the district soil test laboratory (STL) of Department of Agriculture. The
main soil types identified were red sandy loam and clay loam.
(b) Crop
Two types of paddy crops were considered based on the basis of their growth stage. The first plant
chosen was at a vegetative growth stage, i.e.,a sapling which is newly planted on the field to grow.
The second type of plant was at a maturity stage, i.e., a stage before cultivation of the crops. Both the
crops have different irrigation requirements. The sapling requires more water level (200mm) as
compared to the mature paddy (125mm)11.
(c) pH
slightly alkaline conditions, average of 515 readings came out to be 6.46
On the basis of the data description, the parameters that are chosen as inputs for the fuzzy logic
controller are as follows:
• Physical Soil Parameters: Soil Moisture and Temerature
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• Growth Stage of Paddy
• Chemical Soil Parameters: pH, fertility content ( N, P, K, Cu, Fe,Zn, Mn).
Each of these parameters have been assigned classes as below normal, normal and above normal range as
compared to the respective range suitable for the paddy growth.
Fertility Parameters Pre-Processing

Since there are many elements that constitute the chemical parameters of the soil and its fertility for the
given 515 soil samples, it is processed using PCA(Principal Component Analysis) to reduce the
dimensionality and find a correlation between the different readings of the mineral dataset. This preprocessing helps in the decision making about the fertility of the soil samples. The result is shown in figure
1.

Figure 1Fertility analysis Result after PCA

The seven numbers on the x- axis represents the minerals N,P,K,Zn,Cu,Fe and Mn respectively.
Table 2:Ideal values of Mineral Content after Fertility Analysis of the given soil samples
Mineral
Ideal Composition(mm)
Nitrogen
106
Phosphorus
10
Potassium
208.8
Zinc
1.1
Copper
1.86
Iron
5.6
Manganese
1.94
The values represented by the red dots in Figure 1 are considered as the ideal condition for the chemical fertility for the FLC.

IV.

HARDWARE COMPONENTS

1.
Soil Moisture Sensor (CLICK 2.0):This sensor detects the moisture content of the soil. It
gives out an estimate of the water level of the soil. It is a capacitive prototype sensor which gives
values ranging from 1024 to 0 depending upon the moisture content. If the moisture value is high, a
lower digit is generated and vice-versa. the value of the sensor is refreshed every second.
2.
Temperature sensor (DHT11 sensor):This sensor gives the value of atmospheric temperature.
It is also a capacitive sensor. It operates on 3-5 volts with milli ampere current rating. It prompts a
value every second.
3.
Servo Motor and rotating platform:A servo motor whose rotation is fixed from 45-135
degrees is used to direct the water flow from the pump to the plants. The rotation is fixed as one
degree per second. The rotating platform is a simple setup of cardboard piece mounted by water
pipes.
4.
Water pump (9 volts): The water pump is used to pump the water from a reservoir of water to
the pipes.
5.
Relay:A 5 pin relay is used as a switch to prevent the current from 9 volts battery and any
eddy currents from the servo motor from entering the Arduino-sensor unit. As they operate on lower
voltages, they may get destroyed from the high battery voltage.
6.
Arduino :The Arduino is responsible for collecting all the input parameters from the sensors
in the form of digital values. The Arduino operates on 3-5 voltage. The Arduino has input pins, digital
and analogue output pins, power and ground pins. It has sensors attached to it on the input pins and it
processes the values of the sensors. The servo motor is connected to the output pin of the Arduino.
The servo motor rotates as per the conditions that are regulated by the code dumped in Arduino.
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7.
GSM modem- SIM900:The GSM module is responsible to establish a connection between
the sensor system and the user. With the help of GSM module, we are able to update the user
regarding the plant conditions. A message alert is sent to the user’s phone after the plants are watered.
Table 3 Hardware Components used for the Experimental setup
Serial
Number
1

Name

Specification

Quantity

Soil moisture sensor
(CLICK 2.0)

2

2

Temperature sensor

3
4

Servo motor
Water pump

5

Relay

6

Arduino Uno

Current rating- 2mA
Voltage- 3-5 Volts
Updates every second
20-80% humidity readings with 5% accuracy
4pins-input, output,power, ground
Current rating- 2mA
Voltage- 3-5 Volts
Updates every 2 seconds
0-50°C temperature readings ±2°C accuracy
3 pins
Voltage- 5volt
Voltage – 9volts
Current rating- 220 mA
Voltage- 5 volts 5 pin relay
Current rating- 7amp
Atmel 325
Voltage- 3.3 volts
Current- 50milliA
6 analogue input pins
14 digital input pins
Uplink frequency- 933- 960MHz
Downlink frequency- 890-915 MHz

1

7

GSM modem- SIM900

2

1
1
1

1

Figure 2 Soil Moisture Sensor that is used to measure moisture content of soil

Figure 3 Hardware Components

Figure 3 Arduino UNO atmel 328
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Figure 4 GSM 800

V. EXPERIMENTAL SETUP
The system consists of two potted plants, whose paramenters are monitored by the sensors and irrigation is
scheduled accordingly.Both the plants have soil moisture sensor and temperature sensor embedded in
pots.the value of which are collected by the Arduino.The Arduino setup processes the values od the sensor
and if they are less than the threshold valuenIt signals the pumpto water the plants.the servo motor and pipes
direct the flow of water to the plants according to the following condition:
1.
Both the plants have moisture below the threshold value:In this case, the pipes and the
rotating platform will point to a plant and water it for three seconds. Then it will turn to the other plant
and do the same. This process is repeated until the moisture content in both the plants is above the
threshold value.
2.
Only one plant has moisture below threshold value:In this case, the servo motor makes the
pipe point to the direction of plant which has water deficit and it is watered till moisture content
reaches the threshold value.
Both the plants have moisture content above the threshold value:If both the plants are hydrated enough, the
sensors will continue refreshing the values of soil moisture and temperature every second. As the threshold
is not crossed, there will not be any current supply to the water pump and the servo motor and platform
setup will be arranged in zero degree position. The setup is powered by a connection to power
source(laptop) or a switch. Power to the water pump is provided by a 9Volts battery. GSM unit is also
connected to the Arduino. It sends SMS alerts after the plants are watered.
Architecture of the Hardware Setup

Figure 5 Architecture Diagram

VI.

FUZZY LOGIC CONTROLLER (FLC)
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The parameters mentioned in the previous sections are the inputs of the FLC and the output is the
irrigation time based on the various if-else rules fed into this controller. The irrigation time is
divided into 3 classes: low, normal and high.The control stage interfaces the measured soil
moisture(from the sensors) between the required range of 500-700. And the ideal pH values are
considered to be slightly alkaline. Its output is the valve control value, which represents the amount
of the duration to open the water valve so that it added to the soil continuously in order to maintain
an accurate measure. The block diagram of the fuzzy controller is shown in Fig 6. As can be seen
from this figure, the controller has four input signal and one output parameter (the valve control)..
The rules for the controller are very inter-related and fed into the FLC according to the findings of
the section above (paprameters). The block diagram of the on/off controller with is shown in figure
6.

Figure 7Fuzzy Controller System Model

Figure 6Fuzzy Logic Controller

Figure 8Sample Soil Moisture Input to the FLC
In figure 8, the Soil moisture input represents the value of both soil moisture and temperature which
should be in the ideal range of 500-700 as mentioned in section VI. The test – values are collected
from the sensors kept in the experimental potted plants. These values are then compared with the
fuzzified values of the given three classes: Low (above 700 range), Normal(between 500 and 700)
and High (below 500). The range for calculating the sensor values and fuzzification is 200-1000(xaxis).
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Figure 9 Output of Fuzzy Logic Controller (Irrigation Time)
In figure 9, the x-scale is from 0-1. By section VI, we know that the normal duration of water
planting in the experimental setup is taken to be 3sec. According to the FLC rules and output, if
the duration class is Low , according to the membership function value, the duration of the water
flow varies from 0(no wate) to 3 sec. Similarly, if the output is High, the waterflow duration is from
3 sec and higher( according to membership function value).

VII. RESULT
The plant conditions along with the physical parameters are monitored with the existing chemical
parameters processing. The values for temperature and soil moisture are displayed on the screen and
refreshed every second. After the deployment of FLC, it is observed that the following parameters
are interrelated and their states, combined, affect the output of the irrigation time in different ways
according to the behavioral rules fed in the central controller for decision making. The types of
input parameters are:
• Soil Moisture Content
More the value of the soil moisture sensor, less is the actual content of the soil moisture
(since the sensors are capacitive in nature), hence the irrigation time should be more.
•

•

•

pH
The soil pH that is available and ideal for the given area for irrigation is slightly alkaline in
nature with an average value between 6 – 7. This range is considered as normal for plant
growth and irrigation. The lower and higher pH values require different amount of irrigation
water.
Types of plant
A few plants require less water and more sunlight and others may require less sunlight and
high quantity of water. Therefore, the initial condition requirements of the plant used in the
experiment are fed as input to the FLC. The amount of water requirements changes along
with the different maturity levels of the crop as well. For example, for paddy, the new
saplings require more water for irrigation as compared to a fully grown paddy.
Fertility
The soil of the given area is studied and chemical factors like mineral contents like Nitrogen
(N), Phosphorus (P), Potassium (K), Zinc (Zn), Copper (Cu), Iron (Fe) and Manganese
(Mn). The PCA correlates these components of the chemical properties of the soil and gives
an ideal and general value for the growth of the plant. If the fertility calculated for the
experiment is low, more irrigation water is require and if it is high, other factors are
considered and it contribute towards less irrigation water condition.
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Using the above mentioned parameters, the central controller has a range of if else rules that
determines the rate of flow of water for irrigation.
As the output of FLC, if the water requirement is low to high, the system will dispense water from
the reservoir between zero to three seconds based on the membership values
Simulation Results:

Figure 10FLC Simulation Plot comparing Soil Moisture, Fertility parameters and Irrigation time

Figure 11 FLC Simulation Plot comparing Soil Moisture, soil pH values and Irrigation

In Figure 10 and 11 we see that the parameters in FLC are interrelated in terms of deciding the irrigation
time. The visualization is done using a 3D plot in which irrigation time in Y axis is a common feature.

VIII. CONCLUSION
The results by the FLC give us a relation between the parameters and helps in intelligent and automatic
decision making for scheduling irrigation for the given plants. The experimental setup for automating the
irrigation in plants was successful and the results obtained were favourable. The stepper motor and pipe
setup pointed to the plant which needed more water for irrigation. If there were deficiency of water in
more than one plant, where one motor caters to the need of two plants, the motor rotated from plant to
plant, from 45 to 135 degrees, watering each plant for 3 seconds.The sensors that are used in this project
are prototype sensors. Hence, they cannot be used for a large agricultural field. So, this project’s
implementation was limited to an experimental setup of a few plants.This setup can be extended to a
larger agricultural field by replacing the water pump with a sprinkler irrigation system and using array of
soil moisture sensors.This can further be extended to implement on a much larger scale as a part of
IOT(Internet of things) in theagriculture.
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Abstract
The networking of physical objects by using internet of things such as vehicles, devices, buildings,
and other items which connected to electronics, software’s, RFID, sensors and network connectivity. It
allows communicating and exchanging data of objects. Day by day the no of IOT users are increasing so that
sensors and nobility usage will be increase hence there is a required to adapt the behaviour of object or
environment and act according to that environment. In this paper we carried out survey of various
approaches of context ware and IOT. We present the background of IOT paradigm and context aware
fundamentals such as context, context awareness, context modeling which are providing better
understanding of context ware system. This paper reports the current state of research on Internet of Things
by observing the literature survey, finding recent trends and tasks. Our Motivation is to analyses and merge
the past research work towards IOT.
Keywords: Internet of things, Context, Context awareness, context modeling,

I Introduction
The internet of things is a paradigm that is rapidly developing modern telecommunications. The concept of
IOT is our nearby or presence of around us diversity of ‘objects’ or ‘things’ which is enable by some
technologies such as RFID, sensors, actuators and software’s. These objects have unique identification and
connected to network which allows communicating each other and exchanging the data of objects. In the
early 2000’s, Kevin Ashton was placing the groundwork for what would become the Internet of Things
(IoT) at MIT’s AutoID lab. Using the IOT objects can be sensed and remotely controlled by the
network.Context awareness is feature of ubiquities and pervasive computing system in the early of
1990s.Context aware computing evolved from, mobile computing, desktop applications, pervasive,
ubiquities computing to the internet of things. Context aware computing is more popular by the introduction
of ubiquitous computing and the term first used by Schilit and Theimer in 19941 have surveyed context
awareness provide depth analysis of context life cycle.
Charith perera1 has surveyed context awareness to provide depth analysis of context life cycle2 Enabling
technologies provide connectivity things to IOT (RFID, Bluetooth, NFC, etc) not only enabling technologies
this paper gives overview of IOT and integrated domains to enable IOT were discussed3. Surveyed different
technologies, various application fields (Environment, health care, smart business, and surveillance) can be
applied and some research challenges like identification, sensing or actuation. Open issues like accurately
locating the position and identification were discussed4. Different innovative projects related to IOT have
been discussed that are to transform the environment/field to smart environment. Based on the IOT growth
they have made a statistical approach of IOT in market in sense the production of IOT products, impact of
the IOT in market have been predicted5. During the period of 2009 to 2015surveyed on middleware
architecture has been made out of which 11 has been considered based on the parameters such as context
abstraction, style, reasoning, scalability, service discovery, storage, security and privacy context awareness
level and cloud based big data analytics has made on the 11 architecture.6 Automatically actuating the
devices is a needed service of the context aware in IOT field. Such services in fault tolerance in power (EB)
distribution shows a more improved performance i.e., automatic actuation in power distribution when
compared to traditional approach/ in traditional power distribution methods.7 Ontology based context aware
hierarchal model is proposed to identify the objects in IOT. Based on the proposed model the search result
gives the better or related information about the object to be searched. Hidden morkov model is the
underlying technique in the search process. The proposed system results are better information of the
object.8 IOT has been used cloud centric vision for World Wide Web implementation. The cloud framework
is used to provide the capacity to utilize the IOT.9 Using the modular approach they can implement
interconnected context aware applications from the wearable sensors both extracting user activity and
37

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

location context. Based on the modular approach it can breaking down the monolithic applications into an
equivalent set of context. These characteristics can reduce redundancy and complexity. 10 Context aware is
allows to discover, understand and store related information about the environment and their events. It is
used to provide services for contextualized information about the IOT object.
This paper is structured into four sectors as follows: section II provides an introduction about the
IOT. In this section, we shortly explain about history of IOT, definition, evolution of the internet. Then
various applications about IOT and their scenarios can be described. In Section III, we present basics of
context awareness, various context awareness definitions and context modeling. In section IV Conclusion.

I Internet of Things Paradigm
In this section we briefly discuss about IoT paradigm. Here we are present some fundamental
information (Definition, Evolution, and highlight technologies) about IoT so this information will help to
understand the important actions in which technology is emerging today. The IoT has different technologies
like storing, processing, sensing, semantic, cloud, modeling and communication technologies are together to
build an idea of IoT. The next step is evolution of internet.

Fig 1 Evolution of IOT phases
Internet is evaluated in five phases. The evolution of Internet starts with connecting two computers
composed and then moved towards creating World Wide Web by connecting huge number of computers
together. The mobile-Internet emerged by connecting mobile devices to the Internet. Then, people’s
identities joined the Internet via social networks. Finally, it is moving towards Internet of Things by
connecting everyday objects to the Internet.
The term “Internet of Things” (IoT) is used to interconnecting the objects which inserted with sensors and
software’s that enable the object to exchange the data from one to another. Internet of things connecting the
objects anytime, anyplace and any device by using network it can be done services11.

Applications of IoT
IoT make feasible the development of a vast number of applications, of which only a very small portion is
currently available to our society. Many are the domains and the environments in which new applications
which will be improve the quality of our lives: at home, while travelling, when sick, at work.

Fig 4 Applications and their sceneries
These environments are now prepared with objects with only primitive intellect, most of times without any
communication capabilities. These can be grouped into the following domains:
• Transport
• Agriculture
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•
•
•

Healthcare domain
Environment (home, office) domain
Home appliances

Based on the classification the term “Things” can be perceived in a different way and depending on the
application domain in which it is used.
Transport
Now a day’s advanced cars, trains, buses as well as bicycles along with roads are becoming more
implemented with sensors, actuators, and processing power. Roads itself and transported goods are also
prepared with tags and sensors that send important information to traffic control sites and transportation
vehicles to better route the traffic, which is help in the management of the workshops and also it is provide
the tourist with suitable transportation information, and monitor the status of the transported goods.
Main applications in the transportations are Speed detecting, accident monitoring and logistics.
Agriculture
In Environment applications created on the actions regarding the protection, monitoring and
development of all natural resources such as Agriculture & breeding, recycling. Main applications in the
agriculture are water level monitoring, field monitoring and soil finding.
Health Care
The IoT technologies provide the many benefits to the healthcare domain and the result of the
applications can be merged mostly into physician, patient detection, identification and authentication of
people and data collection 2.

III Context Awareness
“Any information that can be used to describe the situation of entities (i.e., whether a person, place or
object) that are considered related to the interaction between a user and an application, including the user
12, 20
and the application themselves”
“A system is context-aware if it uses context to provide relevant
information and/or services to the user, where relevancy depends on the user’s task12, 20. The context aware
system creates context aware applications which are grouping the input over several devices for noticing the
environment and process the context to get the related information and services to accept the situation it
shows in figure 1.Several layered architecture are provided by the researchers for context aware applications

Fig: Context aware systems

Context Aware Modelling:
Throughout this section variety of context models are summarized to facilitate the context aware application
development, helps the designers to choose a uniform model and context reasoning for the deployment of
specialized applications.
Key Value Model
Key value model is a simple and basic model which is used to define the attributed and their values used by
context aware applications. Key values can be measured by sensors12 the Key value model approach is used
in15 which propose the model has a problem that it maintained only by the huge scale systems.
Mark-up Scheme Model
Context are Modelled with hierarchical data structure containing tags includes attributes and content.
Profiles can be marked by mark-up scheme models like composite capabilities/ preference profile (CC/PP)
which are instruct with RDF and XML notation 15.
Object Oriented Model
Object oriented models can have flexible structuring capabilities by fully fledged object oriented mechanism
which includes encapsulation, reusability and inheritance. Using context progress they can encapsulate the
operations. It has lack of standards and specifications. It is suitable for code based runtime context
modeling13, 14, 15.
Graphical Model
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Diagrams can be enabled by the graphical model and its uded to specify relationships. Some of the examples
are UML (Unified Markup Language) ORM (Object Role Modeling). The advantage of graphical model
which is persistent storage of context captures the relationship into context.1
Logic Based Models
In this logic based model a context is defined by expression or facts and rules which are derived from other
set of expression or facts. The context is continuously defined as expression and rules. Contextual
information is added, deleted and updated from a logic based systems in terms of facts. Using rules we can
describe and define the relationships and constraints in logic based systems14, 16, 18.
Ontology Models
Using semantic technologies the context is organized into ontologies. Ontology is used to represent a
description of the relationship and concepts. A number of different of standards (RDF, RDFS, OWL) and
reasoning capabilities are available which is depending on the requirement19.
Context awareness inpersonalized health care
The context awareness has been increasing many healthcare applications. In healthcare, disable person to
needthe knowledge or to decision out the doctor through eye blinking by using sensors.In the future we
imagine a context-awareness in a hospital that various clinical applications can access and use to it. For that
we have to design and implementing the examples of context-aware clinical application. Context-awareness
is useful for user-interface navigation. During a working day, clinicians need to access a vast amount of
medical data. There is an broad amount of data related with the treatment and care of a patient, extending
from medical charts showing bio- logical measurements, medical schemas, x-ray images, medical records,
nursing records, etc. Clinicians are involved in the care and treatment of some patients in similar, which
denotes a complex altering and alternation in accessing many different medical records. Actually, a large
amount of the work and responsibility of medical administrators is to prepare such medical data in ways that
clinicians can access them quickly.

Conclusion
The IoT has grown important consideration over the last few years. With the advances in sensor hardware
technology and cheap materials, sensors are expected to be attached to all the objects around us, so these can
communicate with each other with involvement. IOT users are increasing so that sensors and nobility usage
will be increase hence there is a required to adapt the behavior of object or environment and act according to
that environment. In this survey paper, we have surveyed the most important aspects of internet of things
and fundamentals of context awareness.
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ABSTRACT:
In today’s quandary, the effort required to prevent the disease occurrence should be more as compared to the
methodologies followed for identifying it. In this paper list down the different number of diseases are
affected in distinct regions are extracted and by fixing disease based coupling and cohesion range metric the
severity level of each disease and its dependence level will be confirmed. By preparing the coupling and
cohesion metrics, additional tests are performed to measure its updating as the value is ‘1’ then the disease
severity level will be very high otherwise consider as low.

KEYWORDS:Disease extraction, Time period, Coupling and Cohesion.
INTRODUCTION:
This paper clarifies the information which got in grouping for locative sickness design, malady influencing
arrangement, illness spreading sequence1 and clarifies the dataset utilized for our procedure. The execution
of our system is also explained with different dependency parameters exist at each disease in distinct
regions. In terms of confirming the dependency exists, three key concepts in the object oriented design are
using namely coupling, cohesion and stability. Coupling is the degree to which the different disease cooperates. On the off chance that they are profoundly reliant then changes to one can have critical
consequences for the conduct of others. Subsequently free coupling between the inner-disease is the
attractive qualities of a disease. Cohesion is the degree to which the cause happened due to disease is
connected. On the off chance that inner-diseases are in charge of various irrelevant causes then the
usefulness has been ineffectively circulated to the inner-diseases. Hence high cohesion is a normal for an allaround composed inner-disease5. Stability is the extent to which the disease executes its cause
independently and measures how many number of implicit and explicit effects take place in the disease7. In
the following section, metrics have been proposed to measure the stability, coupling and cohesion to predict
the severity level of disease in human body affected in different regions.

DISEASE VALIDATION:
This work is identified the domain as the extraction of disease details in a particular region. Many diseases
like Salmonellosis, Rotavirus infection, Rubella, and Severe Acute Respiratory Syndrome (SARS) are
spreading over the India specifically in Tamilnadu. Since information extraction is a domain dependent, it is
considered only disease information of specific region. In this search the disease details are considered as
important information to the user. The dataset which accumulated are taken from the internet searcher
utilizing the watchwords. Keywords which we had given to accumulate the information’s are ‘Rotavirus
infection’, ‘Rubella’, ‘Salmonellosis’ and ‘Severe Acute Respiratory Syndrome (SARS)’. The accumulated
information is exchanged to the mining framework utilizing JADE which is an agent based tool. Here, the
archives got from the web internet searcher are from 2004 to 2015. I need to part the distinction between
those years by four eras.

MINED DATA:
This segment demonstrates the extricated data taking into account locative illness design, infection
influencing arrangement and sickness spreading sequence1. The following data’s demonstrates the example
removed information in light of locative sickness design from the records which acquired from the web look
engine8.
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Figure 1 Mined data in view of locative sickness design from the records
In above figure 1, it is clearly understood that, there are numerous number of people were found that in
unnatural status in distinct cities due to the affection of different diseases like Rubella, Salmonellosis and
Rotavirus infection in sequence of time interval variations. In Tirpur city the count of unnatural persons was
gradually increased from 492 to 933 due to the affection of Rubella virus. As like in Coimbatore city the
number of unnatural persons affected counts were gradually decreased from 92 to 19 starts from time
interval T1 to T48.

METRICS BASED EVALUATION FOR DISEASE AFFECTION IN DISTINCT
CITIES:
The assessment of coupling and cohesion metrics serves to recognize the level of reliance exist among the
disease in different City. The cause of one disease depends upon another disease impact then it’s called
Coupling. If the level of dependency is less or the disease independent with another then the impact of
specified disease is very less. Metrics to measure of discrete cause and impact of a particular disease
affected to human being is dented as cohesion. They are elaborated in the subsequent sections6.
(i) Coupling and Cohesion Metric Measurement for Examining Disease Severity:
This metric calculates how effectively the disease affects the human being and also check is
dependency. Let us consider the following notations,
i.
Let D – Disease , C – Cause, Ic – Inner-cause, Nd- Number of disease
ii.
The disease ‘D’ have k-number of sub diseases (Sd) then, D = {Sd1,Sd2,…,Sdk}
iii.
The Sub disease ‘Sd’ has n-number of Causes (C), Sd={C1,C2,C3,….,Cn}
iv.
Explicit dependence - When, a disease (D) depend another disease cause (C) for its impact
completion is known as Explicit dependence. It is denoted by Edep(D).
v.
Implicit dependence - When, a disease (D) depend by another disease cause (C) for depending
disease impact completion is known as Implicit dependence. It is denoted by Idep (D).
vi.
Total dependence – The total number of dependent made either implicit or explicit within the disease
is called as Total dependence. It is denoted by Tdep.
Tdep(D) = ∑(Idep (D) ) + ∑(Edep(D) )
Coupling and cohesion range metric for disease pattern (CCR(D)):
This metric calculates how effectively a disease is coupled with another disease in the specified region. By
considering above notations, the Coupling and cohesion range (CCR) metric of disease is measured by
CCR(D),
m

CCR(D)=

I dep ∑ I c ∈(({C1, C 2, ..., C n }∈ S d ) ∈ D )
i =1

E dep ( D) + I dep ( D)

1, Loosely − Coupled
=  0, Tightly − Coupled
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 0, No Explicit dependence
1, Otherwise

 0, No Implicit dependence

Edep(D)= 

& Idep (D) = 
1, Otherwise
The individual disease strength using CCR metric is illustrated in Table 1.

Table 1Disease coupling and cohesion range (CCR) metric value
S.No
1
2
3
4

Explicit Dependence (Edep)
1
0
0
1

Implicit Dependence (Idep)
1
1
0
0

Disease Coupling and cohesion range (CCR) metric value
0( Tightly Coupled)
1 (Loosely Coupled)
0 (Loosely Coupled)
1( Tightly Coupled)

In Table 1, Using Explicit and Implicit dependence value determines the strength of the coupling between
diseases. Here, if the disease has explicit dependence value then it confirms that the disease is tightly
coupled with some other disease or else it shows that the disease is loosely coupled with other diseases.Once
the ‘coupling and cohesion’ value of the disease is calculated and if it shows high cohesion and low coupling
then it will be considered as high cause and its rejected otherwise find the suitable remedial and start the
process at anew6.

RESULTS AND ASSESSMENT:
This process describes the performance of our proposed approach by measuring number of unnatural
persons in different cities due to the affection of various diseases in distinct time interval. Measurement
methodology is based upon the guidelines and data’s collected by web search engine in four time periods.
The complete numerical values are classified and plotted in following Figure 2.
Figure 2Disease affected Regions in distinct Time Intervals
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According to the relation depicted in above figure 2, the count of explicit and implicit dependency of each
disease is illustrated in Table 2.
Table 2Disease coupling and cohesion range (CCR) metric value

Diseases
Rotavirus
Rubella
Salmonellosis
Severe Acute Respiratory
Syndrome (SARS)

Number of
Explicit
Dependency in
distinct regions

Number of
Implicit
Dependency in
distinct regions

Coupling and
cohesion range
metric for disease
pattern (CCR(D))

Coupled Level

0
0
2

2
1
0

1
1
0

Loosely coupled
Loosely coupled
Tightly Coupled

0

0

1

Loosely coupled
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The values of Table 2 will be illustrated in Figure 3.
Figure 3Coupling and cohesion range metric for disease pattern (CCR(D))
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As per the explicit and implicit dependency values exist among the diseases affected in different regions, the
above values was derived by Coupling and cohesion range metric for disease pattern (CCR(D)) equation 1.
Here, if we get the derived value as ‘1’ then it confirmed that, disease is not dependent upon any other
disease in order to impact severe cause. It means that, disease is ‘Loosely coupled’ with each other. If the
derived value is ‘0’ then it confirmed that, disease depended upon another disease in order to make more
impact to the affected human being. It means that, disease is‘Tightly coupled’ with each other.

CONCLUSION:
This paper concentrates different parameters, which are taken and connected in this proposed work. The
arrangement for locative illness design, sickness influencing succession and malady spreading grouping are
utilized as a parameter for the assessment. Utilizing Coupling and cohesion metric measurements estimation
the seriousness level of disease specifically area was recognized. At long last the outcomes are assessed with
the value derived by CCR (D) either loosely coupled or tightly coupled.
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ABSTRACT
Sign Language is the most common mode of communication amongst the deaf and mute people. Many
communities don't even try to learn it even though it is the most popular form of communication for a deaf
and mute person creating an isolation for physically disabled people. This problem calls for a system which
can comprehend physical hand gestures based on static movements and bridge the communication between
the normal and disabled. In our project a portable device will be developed for making Gestures. Flex
sensors and a Accelerometer will help in communicating with the respective directions in which the person
moves his hand to depict the gesture. The parameters measured by the flex sensor and Accelerometer are
transmitted as data to the microcontroller. Microcontroller analyzes the data received from the sensors and
acts according to the way its programmed to send the respective gesture analysis wirelessly through
Bluetooth to an Android Application. The Android Application will be used to speak out the output
received from the microcontroller. The same message will also be displayed on a visual screen. By using
gestures, our project that will help deaf and mute people to convey their needs to others will be developed.
Keywords -Bluetooth, accelerometer, Flex sensor, Microcontroller, Gestures

II. INTRODUCTION
The number of deaf and dumb people in this world is nearly around nine billion. The communication for a
deaf and dumb person has always been a challenging task. Many deaf people feel that their inability to hear
treats them as though they are people to be pitied, changed or are handicapped..The different modes of
communication available for a deaf and mute person include Sign Language, Lip reading, Writing, SMS and
Email.Sign Language is a widely used method of communication among the community of deaf-mute
people. It helps a person interact using a series of body gestures instead of spoken words. Sign languages
process thoughts through manual communication and body language instead of sound or voice patterns. This
involves the combination of hand shapes and orientation of the hands, arms or body along with facial
expressions that express a speaker's thoughts. Recognizing gesture is usually classified as vision based and
data glove based. Most of the developed systems in recognizing gesture follow vision based approach.For
this sophisticated image processing platforms are required. Most commonly used input devices are Cameras
are which make it an expensive approach .Also the person has to be continuously present in front of the
camera while making the gestures, limiting the mobility of the person. Also a major challenge in this
technique is the power consumption. Instead higher accuracy, greater mobility and fast reaction speed are
achieved using the data glove based technique. Therefore in order to overcome vision-based method
limitations , and to create a balance between the cost of the devices and accuracy of data collected,
accelerometers and flex sensors are used in this project to detect the movement of fingers and hand in two
dimensions.

III. METHODOLOGY
This Flex sensor is used to determine the change in bend of the fingers whilst making a particular hand
gesture. The parameters measured by the flex sensor and Accelerometer are transmitted as data to the
microcontroller. Microcontroller analyzes the data received from the sensors and acts according to the way
its programmed to send the respective gesture analysis wirelessly through Bluetooth to an Android
Application. The Android Application will be used to speak out the output received from the
microcontroller. The same message will also be displayed on a visual screen.
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Fig.1 Block Diagram of proposed system

IV PROJECT PROTOTYPE
The project consists of 4 Flex sensors and a Accelerometer that will help in communicating with the
respective directions in which the person moves his hand to depict the gesture. Flex sensors are placed on 4
fingers of one hand. In our project , we have considered 2 axis of the accelerometer , i.e. X and Z axis. We
have taken into account 5 faces of the accelerometer and for each face , the bend in the flex sensors gives out
a specific gesture . In this way we have accommodated around 20 gestures.

Fig.2 Proposed Prototype

A.FLEX SENSOR
Flex sensor are analog resistors, i.e whenever they are bend it produces a resistance output relative to the
degree of bend. Carbon resistive elements are present inside in the flex sensors which are within a thin
flexible substrate. When a flex of 0 degrees is provided a typical flex sensor gives 10K resistance and with
90 degrees it will give 30-40K ohms of resistance.The connections of the flex sensors with resistors are
prominent. The resistors used are 10k ohms. This is because it was relatively easier to acquire voltage ranges
for messages by using a 10k ohms resistor than any other.

Fig3. Flex sensor

B. ARDUINO MICROCONTROLLER
Arduino Uno is based on ATmega328P microcontroller. It consists of 6 analog inputs and 14 digital
input/output pins , a USB connection, 16Mhz quartz crystal, a reset button and a power jack. It has
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everything that is required to support the microcontroller.Arduino microcontroller is connected to the power
supply and produces an accurate power supply of 5V for the flex sensor, accelerometer and Bluetooth
module connections. Uno is relatively better because of its low power ready to use structure and it contains
inbuilt library of examples.

Fig.4 Arduino Specifications

Fig.5 Arduino Uno

C. ACCELEROMETER ADXL335
With its extremely low noise and power consumption ADXL335 is a triple axis MEMS accelerometer and is
used in our prototype. This sensor had =/-3g sensing range .In our project, we have enabled the
accelerometer to acquire x and z directions along the positive and negative axis for both the coordinates. The
connections drawn from the accelerometer are 5V, ground, x and z axis to the microcontroller. The
sensitivity of this accelerometer is very high and hence we have to hold it very accurately in all five
directions to achieve the output.

Fig.6 ADXL 335

D. BLUETOOTH MODULE
HC05 is a very easy to use Bluetooth module. It uses Bluetooth SPP (Serial Port protocol) and is designed
for transparent wireless serial connection setup. The Bluetooth HC05 is switched on after being connected to
the Arduino and based on the gesture made, the data received is transmitted from this Bluetooth module to
the mobile app and is produced as final output as visual and vocal.

Fig.7 Bluetooth Module

V. RESULTS AND DISCUSSION
This prototype enables users to interact using technology as a platform.The name of our Android
Application is ASL(American Sign Language). It will be used to display the output of the flex sensors and
accelerometer as text and voice for the user. The current text box contains the message assigned to the latest
gesture made and received text box contains the history of messages imprinted from the gestures made. And
Clr Screen option is provided that will clear the screen and enable the user to view fresh values/messages. It
could be further improvised by using more efficient and better equipment. This glove can serve as a big
boon to the disabled society, also can be a clearance for communication barriers among the deaf and mute.
Further improvisation on this glove can create a better, more efficient and more stable product which could
actually make a difference to the society. Till date, there is not much research or enough solutions available
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along this line. Considering the previously implemented innovations along the same lines, this is one of the
most updated and user friendly approach.

Fig.8 Output on Android App

VI. CONCLUSION
An optimal and low power solution for the disabled society has been developed which enables them to
communicate and express with the abled ones. Using flex sensor, just by the degree of flexing the hand will
determine numerous expressions stored in the microcontroller and allow them to verbalize with the
same.The design approach used here has given satisfactory results and the microcontroller is sufficient for
measuring the required parameters. The power consumption has been kept as low as possible and the
measurements made by the device are quite reliable.Thus using flex sensor and accelerometer, Sign
language can be converted into text and speech.

VII. REFERENCES
1) N. P. Bhatti, A. Baqai, B. S. Chowdhry, M. A. Unar (2009) Electronic Hand Glovefor Speech Impaired
and Paralyzed Patients, Karachi, Pakistan: EIR Magazine
2) G.VIJAYA KUMAR, Dr.Y.PADMA SAI, V.NAVEEN KUMAR, A.PRATHIBHA .HAND GESTURE
RECOGNITION USING ACCELEROMETER FOR DISABLED.2014. 3(12 )edn., India: IJSETR
3) Solanki Krunal M .Indian Sign Languages using Flex Sensor Glove.2013. 4 ( 6) edn., India: IJETT
4) M. Wald (2006) Captioning for Deaf and Hard of Hearing People by Editing Automatic Speech
Recognition
in
Real
Time,
LNCS
4061
edn.,
ICCHP
5) L. K. Simone, E. Elovic, U. Kalambur, D. Kamper (2004) A Low Cost Method to Measure Finger
Flexion in Individuals with Reduced Hand and Finger Range of Motion, Volume 2 edn., IEMBS
6) Kostas N. Tarchanidis and John N. Lygouras . Data Glove with a ForceSensor,. 2003.52(3) IETIM
7) Prakash B Gaikwad, Dr. V. K. Bairagi .Hand Gesture Recognition for Dumb People using Indian Sign
Language. 2004.4( 12) edn., IJARCSSE

49

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

A Novel Mobile Cloud Augmented Emergency Path Finder Algorithm Using Image
Stitching and Google API toGuide Disaster Victims to Safety
R.Padmapriya*1, Alisetti Sai Nikhil2
1
School of Computing Science and Engineering, VIT University, padmapriya.r@vit.ac.in
2
School of Computing Science and Engineering, VIT University,sainikhil.ds123@gmail.com
* Corresponding author

email
: padmapriya.r@vit.ac.in
Telephone:+91 9940476826

ABSTRACT:
Disasters are major creators of fatalities. Increase in the survival rate aftermath of the disaster, depends on
how quickly the medical personnel reach the victim.Navigationthrough or finding an escaping way, when
stuck, is a relatively hard task to achieve.Amidst the availability of several path finding techniques,
providing the dynamic routeinformation,with changing road network scenes, in region of interest, is still
lacking. Not all the time, overhead satellite viewis completely useful in its innate form. Thusproviding a
timely and appropriate route to rescue victims has always been an ever pertainingchallenge.In this work we
propose a solution to reach the victims and provide relief. In this paper we postulate a system model based
on mobile cloud computing,where images snapped by volunteers or victims are stitched in
cloud/cloudlet(camp vehicle). In this first phase of our work, we experimented how advanced image
stitching, google street view, google distance matrix API can effectively be utilized to find plausible paths
between victims, responders and relief team.

KEYWORDS:Flood Rescue, Image stitching algorithms, Google Map API, Google Maps
DistanceMatrixAPI, Mobile Cloud Computing.

INTRODUCTION:
Nowadays everyone possesses a smartphone ultimately transcending their lives to experience the power of a
computerbeing carried in their pockets. Smartphones have developed so much that their usage
speeds/interaction and raw computing capabilities are enough to do a lot more than the anticlimax. They are
equipped with fourth generation mobile internet, 802.11 ac modules, Wi-Fi hotspot feature, IR sensors,
Gigabits of ram, Gigahertz of processing power, high resolution cameras and microphones.Mobile cloud
computing(MCC)1 is a recent paradigm that provides better capability to the resource constrained mobile
devices with the resource rich cloud systems. In general, the computationally expensive task can be
offloaded and thereby battery life of the devices can be extended2. Various offloading MCC models3 are
proposed. Disasters are major creators of fatalities. Disaster management cycle insist on prevention cum
mitigation, preparations (warning, awareness creation etc.), response(searching,rescuingetc.) and
recovery(rehabilitationetc.). Increase in the survival rate aftermath disaster, depends on how quickly the
medical personnel reach the victim. During floods- roads
Figure 3Impact of flood in Chennai(India) in 2015
and bridges are widely damaged and hence navigation
mandates risky decisions. Our work focuses on how to rescue people with best paths, when raw satellite
view is not so effective.

Figure 4Chennai map with red zones corresponding to severely impacted areas.
In this paper we propose a solution toreach the victims or to evacuate victims. Image stitching is essential
when images are captured in any incident area, for construction of complete view to acquire actual
inference from any region of interest. We postulate a system model based on mobile cloud computing and
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have implemented the integration of image stitching, Google MAP API’s4,5. According to our knowledge,
we are the first in its way to propose a solution to disaster flood rescue using these API .We have deployed
our waypoints with Google maps for the Chennai flood6 (in India) case study, considered as 8th most
expensive natural disaster in the world in 2015. We propose our work towards the response step of disaster
management cycle, in guiding the timely, dynamic information about the affected area to aid the victim
navigation towards the relief area using his GPS based smartphone.

RELATED WORKS:
Smart phones are useful to save lives in road accidents. Many works are proposed in the literature. Use of
accelerometer, acoustic data, photos from incident places, GPS for location detection was utilized to send
messages to emergency dispatch controller7. In our work the photos or images of the disaster prone area are
contributed by responders. Timely saving of lives of victims, can also be augmented with wireless sensor
networks (WSN)8. In this paper, they have experimented the WSN applicability to assist rescuers. In our
work we use Smartphone, possessing of which is common practice today.
Interoperability is a major concern among devices and systems9. How information from various sources can
be leveraged for handling emergencies efficiently and the challenges in the standards to exchange
information among devices, people, and information systems is to be, carefully addressed in any IT based
disaster management alert systems. Flood event information supported with Web GIS was developed in the
paper10. They forecast and provide near real time water level information to victims to prepare themselves
for their protection.Markov decision process based model with Q-learning approaches was also
experimented11 to select shorter and better paths for disaster response. Several optimization strategies are
also implemented for better path selection using genetic12 and ant colony algorithms13.Evacuations and
finding best paths during natural calamities in public places and buildings is possible with available 3D geoinformation models14 of the building to save people. Though plethora work has been developed towards
disaster response management, our work focus is on using dynamically captured images, contributed by the
civilians/rescuers/victims in the disaster zone area for actual incident scene awareness. We further find
edges and nodes for available paths between relief camps and victims analysingGoogle maps and stitched
image to prepare a list of nodes (locations). This work contributes to the phase, before applying any path
selection algorithm, towards proper placements of nodes and edges in the map view dynamically.
IMAGE STITCHING ALGORITHM APPROACH:
The individual images received from the cloud are collected and put in a single directory (dir_name). The
images are then stored in a list. (dir_list). The output directory is specified. (output_dir). A key frame is
specified; key frame is nothing but a main reference image amongst the repertoire of images. (key frame).
The width of the output is specified along with the image type (.jpg or.png) (width)(img_type). We resize
the image first and feed it to the algorithm.
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Figure 5: Implemented Code for Image Stitiching Algorithm using OpenCV with

explanations

EMERGENCY RESPONSE PATH (RESCUE ROUTE) FINDING APPROACH:
Not all the time, innate satellite based maps can be purposeful. Especially during flood disasters, the
transportation networks may be severely affected and unusable. Moreover, what is expected is, rescue path
between rescuers and victims or the victims and relief camps. We propose this project as our first phase of
implementation by proposing new system architecturewith detailed explanation of flow as shown in (Fig 4).
In our approach we take into consideration both rescuer perspective and victim perspective.
We propose the procedure as follows:
Step1:The flood rescuing authorities play a role of analysing the disaster zones and classifying into three
zones namely red, orange and yellow respectively. Were in
Red zone- most affected area
Orange zone- moderately affected area
Yellow zone- least affected area
Step2: Authorities provide a list of relief camps locations. In our initial rescue route finding algorithm they
will be considered as, blue waypoints in rescue route graph.
Step3: Authorities further request the first responders/volunteer/relief team to capture as many images
around them, wherever they are and contribute to the cloud server from their mobile phones. Actually, these
images are to be stitched together so that clear panoramic view about the current location will be made
available. But this consumes more battery and computational time, so we can offload(predominantly a
mobile cloud computing technique).Thus the compute intensive and much of the major work is to be done in
the powerful machines, the photographed images are transferred to the cloud/ cloudlet system through
internet. The images thus to be sent are also geotagged using the GPS module available in mobile phones.
Step4: The geotagged received images from the mobile side are grouped based on similar locations before
applied to the image stitching algorithm in the cloud side.In our algorithm, these locations of rescuers are
termed as a list of red waypoints in the graph route. Pseudocode of the stitching algorithm can be seen in
(Fig 3).
Step5: Initial route finding algorithm, will calculate the superset of all the blue and red waypoints will
become the nodes and the edges connecting them are identified using google distance matrix API.
Step6:Static waypoints are considered as victims as they might be stuck.
Step7:Pruned route finding algorithm, find the relationship between stitched image and google street view to
eliminate unavailable, blocked, damaged edges. We are thus left with the route with all possible working
paths between the edges corresponding to relief waypoints.
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Step8: Intuitively any geo tagged image received from the red zone can be considered,being contributed
from disaster affected people(victims). Since anybody sending out a distress signal in the red zone can be
considered as a victim.
Step9: In our approach we consider these as black waypoints. These black waypoints are used as the starting
nodes for the path finding algorithms we will be using.
Step10: We assume that the victim is stuck when these black waypoints are static, over a period of time. The
victim’s location is then termed as destination. Hence any path finding algorithm which provides solution
considering many source single destination is applicable.
Step11: Similarly, we assume that the victims are capable to navigate when the black waypoints are moving
over a period of time. Hence any path finding algorithm with a single source and many destination is
hitherto applicable.

Figure 6Workflow of the proposed emergency rescue route finding solution

53

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

Figure 7Rescue Route Finding Algorithm

DIJKSTRA’S SHORTEST PATH FINDING ALGORITHM:
We consider the popular fundamental shortest path finding algorithm. Such algorithms require nodes and
eges representing a route graph. In our approach,vertices are the waypoints and the edges are the connecting
path between the waypoints, these routes are directional and weighted by the distance each route takes
(shortest distance is preferred), we take the victim’s location as the origin and the destination as any of the
waypoints outside the disaster zone (set_b). The use of set_a is justified as the waypoints from set_a are
more reliable as people have sent photos from that point, hence they will be given priority. Dijkstra’s
Algorithms expands more nodes than other path finding algorithms but it finds the shortest path for sure.

Figure 8Pseudocode of Dijikstra algorithm being used to select the shortest path
EXPERIMENTS AND RESULTS:
All the experiments mentioned here are performed on a laptop with a 2.7 Ghz dual core CPU and 8 GB of
RAM, Windows 10 as the operating system. The algorithms are coded and run on a python environment
namely Spyder 2, which is a math oriented Integrated development environment.We improvised on the
image stitching procedure by using the SIFT detector technique, really essential OpenCV2 python module
methods. We have tested the algorithm using different numbered sets of different quality images and the
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tests have shown us satisfied results. (Fig 7) and (Fig 8) are some samples achieved from our algorithm.
(Fig 9) shows different regions in the disaster area and differently coloured waypoints used for the Chennai
case study respectively.

Figure 9 Sample Data Set of images captured before stitching

Figure 10(Top) Image acquired from Google Street View; (Bottom) View obtained from our stitching
algorithm
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Figure 11Top: Authorities classifying the disaster zones, (From Left): Redzone-highly affected
area,(Middle):Orange Zone-moderately affected area,(Right):Yellow Zone-least affected area; Bottom:
Waypoints list,(From Left): Blue waypoints corresponding to relief caps, (Middle): Red waypoints
corresponding to responders/rescuers, (Right): Black waypoints are locations of victims and their
immobility over a period is considered that they are stuck.

CONCLUSION:
Effective disaster management is indeed highly dependent on timeliness to rescue victims. First aid
providing and mitigating the victim out of the affected area can be possible with volunteers too.During
natural calamities obstacles, danger zones, moving rubbles are ignored, this may direct towards dangerous
path and contribute more severity. We in this work experimented, harnessing the relationship of a
dynamically captured scene image and satellite maps to locate rescuers and connecting paths, after removal
of immobile blocked paths for correct guidance.We would like to continue this project where we want to
deal with certain limitations in this work, like standards to have interoperability. We further wanted to focus
on finding strategies to handle the uncertainty in the routesfor more accuracy, provide better robustness of
the system, to validate the routes and conserve optimal energy in delivering the web based step-by-step
guidance.
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ABSTRACT
In today’s world, there are massive number of services that need the user to share their private data like
medical records, in context of healthcare, for the purpose of mining and analyzing. As we are fairly
receptive of the idea that data is the most relevant aspect of any information, and so is healthcare, it is the
most influential attribute. With the aggrandizement of technology, healthcare industry has started gathering
some significant knowledge on humans’ vitals which results in privacy solicitude. The idea is to suppress
the datasets through the process of generalization to befit the privacy requirements. Presently, since the
medical data has increased resulting in software tools failure used by healthcare firms to capture large data
sets from their respective places, to process and manage them, at the same time. Privacy for large data sets is
very sensitive and easily exploited due to insufficiency of scalability. In this paper, we have come up with a
scalable two-phase top-down specialization approach, i.e., TDS approach along with Map Reduce
framework in Hadoop environment, using HIVE. Using MapReduce, it will help in hiding large scale
datasets, elucidating the privacy issues of the patients. Collectively, many Map Reduce jobs have been
designed to effectuate this particular computation in a scalable manner.

KEYWORDS Hadoop, HIVE, Map Reduce, TDS, DES, Healthcare
1. INTRODUCTION
Healthcare industry has slackened a lot in the past as compared to other industries in ratifying new
technological changes and other advancements. But recently, it has been witnessed that healthcare industry
has undergone many transfigurations around the globe. Now healthcare business has been shifted from a
quantity-occupying business to a conclusion based business. All the jobholders and payers of healthcare are
trying to figure out a way to be more subjects centric. They are trying their best to provide healthcare
services at a low budget with more outcomes to whomsoever concerned. This is admixed by the fissure and
diffusion of data taking in consideration its security as well as privacy issues. It becomes difficult to
integrate all these issues along with diversity in depiction sets which occur within every granary which have
the grasp of these schema sets.

Figure 1. Depicting the increase in number of patients.16

In comparison with any other valuable resource, data has become the most influential asset of construction.
To oversee what is happening with patients’ vital organs, this industry has taken a step forward and started
assembling data using multimedia techniques like images, audio and motion visuals and other real time
devices. These measures help to give a proper view of the functioning of organs. It is favorable to design
profitable judgments using this defined data accompanying already extant data and medical databases in the
healthcare industry. This can also help in inferring better medicinal results and patients’ concern.1,2Big Data,
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an expression used for large and very complex data sets, where any traditional methods of processing the
applications with such large data sets fail. The procedure of examining these huge data sets is known as Big
Data Analytics. It has provided an immense computation and a proper way of capturing and storing these
large data sets. Healthcare industry has acceded that Big Data has become a game changer in most types of
medium and large scale industries.2
Despite the fact that privacy is the major issue of concern in this paper, yet there are some issues that are not
recent to focus on the scalability problem and safeguarding the privacy of the data sets. Electronic health
records that are generated from the patient or the subject are personal data, are usually drastically sensitive,
even though these data can provide amazing human benefits if they are analyzed and studied properly with
the concepts of Data Mining by the healthcare organizations. For instance, we can take any disease research
centres like Microsoft Health Vault. This is an online health service that accumulates data from the users and
shares their personal reports with the research institutes. Here privacy of data that is being shared over the
internet or over some network has been betrayed very easily without any efforts by hackers because of some
privacy failures and use of traditional protection methods. This can result in serious social reputation
deterioration to the data owners as well as some economic losses to the research institutes. Hence, data
privacy issues needs to be resolved exigently before personal or any form of data sets are analysed or shared
over the internet or any type of network.3
There have been many researches performed on data suppression or data anonymization over the years. It
has been followed widely for privacy of data in an environment where the data has to share over the
network. Data anonymization or data suppressing are the terms that refer to hiding of the sensitive data or
identity for owners of data records. In this way the privacy of an individual is not affected. On the other
hand, information needed to analyze the data in a deeper sense and performing mining operations on it are
provided to the researchers to continue their research of the data sets. In conformance with the Big Data
trends, the scale of data sets which need to be suppressed has increased enormously. It has become a
challenge to suppress massive amounts of data sets by using traditional approaches. Many researchers have
started working on the scalability problem of these massive data suppression. Such large-scale data
processing frameworks like Map Reduce have been integrated with environments like Hadoop for easy data
suppression and also for providing security to the files containing data on the server using appropriate
encryption algorithm. So it is reassuring to adopt such frameworks to focus on the scalability problem of
suppressing large-scale data for preserving the privacy of data.4In my research, I influence Map Reduce, a
universally endorsed Data Processing Framework, to focus on the scalability problem of the TDS approach
for hiding large scale data sets. The approach used for contributing a good pact between a data expediency
and data pliability is TDS approach, being widely applied for data suppressing. Mostly, TDS algorithms are
centralized which in turn result in the inability to handle large scale data sets. Admitting the fact that a few
distributed algorithms have been projected, they generally concentrate on securing the suppressed large data
sets from diversified parties, rather than the scalability perspective. Though the Map Reduce standard is
comparably straightforward, it is still a difficult task to map proper Map Reduce jobs for TDS approach.In
this paper, we propose a highly scalable two-phase TDS approach for data suppressing whose
implementation will be based on Map Reduce on Hadoop using HIVE. The specializations required in
suppressing the data sets are split into two phases. The reason behind splitting it into two phases is to make
utter use of parallel potentiality of Map Reduce on Hadoop. In the first phase, authentic data sets are
disbursed into group of tinier data sets, and these data sets are suppressed in parallel, generating intervening
results. The second phase talks about the intervening results where these results are unified into one, and
additionally suppressed to accomplish uniform k-anonymous data sets. I have leveraged MapReduce to
achieve detailed composition in both phases. A collection of Map Reduce jobs have been voluntarily
fabricated and correlated to carry out specializations on data sets co-functionally(collaboratively).
Evaluation of this approach is done by conducting experiments on real world data sets. Results acquired
from those experiments testify that scalability and efficiency of TDS approach can be upgraded factually
over existing approaches.The major contribution of my research is quadrigeminal. First, Map Reduce
concept is innovatively applied on Hadoop environment using TDS algorithm that is a major concept of
Data Mining. This is done to suppress the data design a collection of Map Reduce jobs to accurately achieve
the specializations in a highly scalable manner. Second, a two-phase TDS approach has been proposed to
attain high scalability through allowing specializations to be conducted in multiple data partitions in parallel
during the first phase. Third, DES algorithm that is used for encryption has been successfully encrypting the
files on the server. Fourth, results attained from the experiments show that this approach has significantly
59

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

improved the scalability and efficiency of TDS. The organization of remainder of this paper is as follows:
The next section deals with the reviews related work and interprets the scalability issue in the existing TDS
algorithms. Section 3 briefly demonstrates the initiatory of our approach. In next Section, the two-phase
TDS approach has been formulated. Algorithmic specifics of Map Reduce jobs have been discussed in the
Section after that. Next Section analytically evaluates the approach. Finally, in Section 5, the paper is
concluded.

2. ARRANGEMENT AND KEY DATASETS OF BIG DATA IN HEALTHCARE
Assimilation of Big Data in healthcare – It is based on 3 Vs principle, i.e. Variety, Velocity and Volume.
o Variety of information. This is divided into structured, semi-structured and unstructured.
o Volume of information. There are large databases across healthcare environment which needs to be
traversed.
o Velocity of formulation of data and its assimilation.
o Complications involved in different types of data, standards, structure and layout.
Key data sets of Big Data in Healthcare – Major Datasets that exist within the healthcare environment are as
follows:
o Researches and development based on drugs and devices. These can include pharmaceutical and
devices companies and organizations like Drug Research Organizations and Contract Research
Organizations.
o Providers of Healthcare analytic data. These involve hospitals, laboratories, clinics, etc.
o
Behaviour of the subjects or patients and examining the sentiments. These majorly include social
networking sites and retail purchases.5,6
Using Big Data Analytics in healthcare has resulted in using the data systematically and decision making
has become fast and fact-based. These arrangements and key datasets have originated better outcomes by
unearthing the patterns that are obtained from real world data. This has immensely improved the design
of drugs and medicines which are based on evidence.

3. RELATED WORK and PROBLEM ANALYSIS
There are much recruitment based on Clinical trial patient that are concerned with the patient entries and
experimental studies.Effectual disease management is done by understanding the hereditary of patients’
genes; it was possible for physicians to anticipate the probable consecution evolvement of disease. This was
possible by examining the data related to genes, case histories and accurate images of test.To improve
patient results, identification of diseases with high risks is done. This helps in taking prior actions and
nullifies the risks. For example, groups having high cholesterol which in turn leads to heart problems.5To
develop actualized scheme of treatment for the ones with any sort of chronic diseases, advanced analytics is
used. It helps in extracting medical records of data and then gets combined with patient’s personal records
and other disease profile.5Close observation for drug safety is conducted by various means. These include:
social networking sites and sentimental analysis.5Using some obvious criteria like assurance, effectiveness,
cost and availability, comparison of drugs is done. This is made possible via social networking site and
sentimental analysis.Important signs like blood pressure, heart rate, body temperature, etc. are frequently
monitored by routinely connecting the patients to the new developed equipments which monitor all these
factors. This is made possible by the elevation in the field of medical technology. This betterment of
equipments has helped to gain better outcomes for patients. If any of the indication goes out of the nominal
range, the equipment sends a signal stating that hospital management should immediately take action.6To
determine which drugs are acutely effective and which drugs can cause unfavorable aftermaths, studies are
conducted in large scale on huge amount of drugs.For detection and evaluation of early signs of safety issues
in context of drugs, many advanced methods have been developed. These include the addition of dataintensive methods in biostatistics, epidemiology and informatics.7Patterns of prescriptions given by
physicians and the usability and agreement of medications by the patients are defined precisely.Based on the
availability of the most upgraded information, companies can change the planning process of production,
and can plan inventories in a better way. To reduce the time taken for settling claims, fraud analytics was
done. Using the advantage of predictive modeling and rules set up by the business to count the claims that
are based of the number of risk factors that are known.8In recent times, concerns about the privacy of data
and its preservation have been reviewed broadly. The related work has been reviewed briefly below,Many
like Le Fevre et al. focused on the scalability problem of suppression of algorithms by introducing scalable
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decision trees and techniques involving sampling. Another researcher Iwuchukwu and Naughton came up
with the idea of R-tree index-based approach by building a spatial index over the data sets, gaining high
efficiency. But since the above algorithms are for multidimensional generalization of data sets, none worked
with the TDS approach. Another researcher Fung et al. suggested a TDS approach that generates unknown
data sets where there was no data exploration problem. The approach was to improve the efficiency of the
TDS. But it was centralized which in turn led to its incapability of handling large data sets.Researchers have
proposed many distributed algorithms to sustain the privacy of large data sets possessed by multiple parties.
Some algorithms were proposed where data portioning was done vertically from various data sources. In
such approaches the identity and privacy of data were maintained.8This vertical partitioning of data was
given by Jiang and Clifton and Mohammed et al. Jurczyk and Xiong and Mohammed et al. came up with an
idea of partitioning the data sets which were retained by multiple holders, horizontally using distributed
algorithms. Nonetheless, the above algorithms focus majorly at safely assimilating and suppressing multiple
data sets. My algorithm focuses mainly on the scalability issue of TDS approach, which is complementary to
them.In context of MapReduce, Roy et al. explored the problem of data privacy that was caused by
MapReduce itself. He presented a system named Airavat, which gave mandatory access control with
differential privacy. Added to this, Zhang et al. found out a way to make MapReduce automatically partition
the suppressed data sets and sustain its privacy. My research capitalizes on MapReduce itself to suppress
large-scale data sets before they go for further processing with other MapReduce jobs.

3.1 PROBLEM ANALYSIS
During the analysis period, it was found out that datasets having large scale attributes are at disadvantage as
the extant technique – centralized TDS is not capable of handling such large datasets with efficiency and
cannot provide needed scalability. In the centralized approach, if the existing data is compared to the
metadata that is possessed by the already existing data, it is seen that the data is extraordinarily huge,
resulting in consumption of large amount of memory. In addition to this, the acquired expense also
increases. This procedure demands the convention that whatever data that is being used and processed must
be stored in the memory. But this criterion fails because of the amount of data that is being generated in the
healthcare industry at present. The amount of data in healthcare industry is getting tough to handle even if
there is some electronic or mechanical device with its highest efficiency and storage competencies.There is
amplification to the already existing approach which is known as distributed TDS. This approach will
provide scalability to huge amount of medical records and other sorts of medical data. It also gives a method
to suppress the data, retaining data privacy. Consecutively, this will aggrandize the overall privacy among
users. Issues like communication protocols and fault tolerance must be kept in mind while designing such
distributed algorithms.9

4. PROPOSED SYSTEM
Issues discussed in previous section are ordered effectually in the proposed system. A scalable and effective
top-down specialization (TDS) approach is considered for large-scale data anonymization. Data
appropriateness and data aptness is proposed for acceptance to an utmost extent. Unlike a lot of TDS
algorithms which are centralized and fail to provide scalability and handle large scale datasets, distributed
approach of TDS will administer a scalable and a secure ecosystem for all the healthcare related data, as
altercated earlier.

4.1 ADVANTAGES
Large scale privacy will be obtained.
Large datasets are provided with security and scalability.

4.2 APPLICATION:
This approach is implemented on a web application. This application is of a hospital station where there is a
huge amount of data. The data can b in any type like in-patient, doctor details etc. Also in this application
file is uploaded to the server. This file is first split into different parts and a key is generated for it using the
DES algorithm. Then these files get encrypted and merged using the DES algorithm itself.
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4.2.1 ADVANTAGES OF THIS APPLICATION

Resource used

The advantages of this application cannot be explained without using an example. Let us take the example of
Apollo hospital which has its branches all over India. It is obvious that throughout the lifetime one person
will not visit the same branch. Sometime he/she may be out of station too, or may get transferred in the job.
To deal with this let us assume that Apollo maintains records on the server. The patient’s records, his or her
doctor visits, prescribed drugs etc are all stored on the server. The next time he/she walks into any branch,
the staff will be able to find the appropriate record and recommend him/her further for the treatment. To
obtain privacy, these files will be encrypted on the server. The function of MapReduce in this application
will be to obtain scalability and reduce the time of referring the database.
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Figure 2 shows the resource allocation with respect to time. This figure cannot be considered as accurate but will pass
based on the observations made.
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Figure 3 depicts the time taken to execute a query on a huge amount of data when the numbers of users are increasing.

4.3 HADOOP
A distributed storage and processing large datasets are provided by Hadoop. The assumption on which it
works is that failures to hardware are very common and they must be handled automatically and efficiently.
HDFS (Hadoop Distributed File System) is the heart of hadoop. A framework known as MapReduce is used
that splits the files into large blocks and stores them over various clusters.9

Figure 4. Hadoop Architecture.10

4.4 HIVE
Hive is an environment that provides HQL(Hive Query Language) to update and retrieve the data in Hadoop
or from Hadoop. It is similar to SQL but different in a fashion that it does a Map function and a Reduce
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function on all its queries. Hive provides a metastore which can be configured in either mysql or Derby.
Metastore is used to store the metadata.11

Figure 5. Hive Architecture.11

4.5 SYSTEM ARCHITECTURE

5. CONCLUSIONS
In this paper, it is clearly defined that a balance has been established by the use of big data in the healthcare
environment. A deliberate fraternization of data and the augmentation of contemporary technologies have
resulted in decreased expenses. It also gives a wide view of assorted information about healthcare, making
patients more acquainted. Since a proper algorithm has been implemented to secure the privacy of the
patients, it will be easier for them to make a comparison between different types of medicines available,
physicians and procedures to be followed. Patients will have a greater range of information regarding their
health and other public information of health.
The scalability problem in large scale data suppressing has been investigated by distributed TDS approach.
By this investigation, a highly scalable two-phase TDS approach has been proposed using HIVE for Map
Reduce on Hadoop environment. Data sets are disbursed and suppressed in parallel in the first phase of the
approach. This phased yielded intervening outcomes. After that, these intervening results are consolidated
and further suppressed. This is done to produce k-anonymous data sets, in the second phase of approach I
have innovatively enforced Map Reduce on Hadoop to data suppression and voluntarily designed many Map
Reduce jobs to clearly achieve the specialization in a highly scalable manner. Empirical results on data sets
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based on real world scenario have shown that with my approach, the scalability and efficiency of TDS is
improved notably over other existing approaches.
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ABSTRACT:
All around the world, healthcare has become a basic need for every individual, but there are many concerns
on the services provided for the patients. Hence, there is a great necessity to think beyond the healthcare to
address the health issues and provide the quality of service to patients. Basically, healthcare is an
interdisciplinary field comprising of many fields like medicine, pharma, technology and many more where a
huge amount of data is being generated and is not utilized capaciously to extract the useful information. In
order to fill the gaps in healthcare and to improve the quality of service there is a need to strengthen the
technology used in healthcare sector, especially in terms of data management and analytics. So,in this paper
we have proposed a framework based on Big Data Hadoop, which could integrate different formats of data
of large volume providing a good platform for data analytics. This will help the healthcare practitioners to
provide a better service to patients.

KEY WORDS:Data management, Healthcare, Big Data, Hadoop, Analytics.

INTRODUCTION
The healthcare sector is generating large amounts of data and is stored in a traditional way i.e in the form of
hard copy and the present trend is towards rapid digitization of these large amounts of data. These
substantialvolume of data (‘big data’) hold the promise of aiding a vast range of healthcare and medical
functions, including disease surveillance, clinical decision support and population health management1.
Obviously, capturing, storing, searching, and analyzing healthcare data to find pragmatic insights will boost
the results of the healthcare systems through agile decisions and will lower healthcare cost. However, it
requires competent analytical algorithms and robust computing environments.But storing, processing and
analyzing such a huge volume of healthcare data has become a tough task using typicalRDBMS and are
striving to meet the performance and scalability requirements2.Concerning data analysis and Big Data, the
need for infrastructure capable of processing large amount of data, within an acceptable time and on
constrained resources is required. One such technology that would help in storing and analysing huge
volume of data in a distributed fashion and on low-cost hardware is Apache Hadoop3.
Apache Hadoop
Apache Hadoop is an open-source framework comprising of commodity clusters aiming atparallel
processing and storing hugechunks of data4. The framework uses the HDFS (Hadoop Distributed File
System) as a storage file system and a programming model, MapReduce for processing huge data sets with a
parallel and distributed algorithm on a cluster. It has many key characteristics when performing parallel and
distributed computing, such as data integrity,exception handling, scalability, availability and failure
recovery. Even more, these features are conferred in a transparent style to the user5.

Figure 1: HDFS and MapReduce
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As discussed above and show in Figure 1, HDFS and Map Reduce are the two core components of the
Hadoop Ecosystem and are the heart of the Hadoop. Considering the storage and computing capabilities of
Hadoop we have formed a Hadoop clustered environment to store different formats of healthcare data from
different sources on HDFS file system to perform data analytics.

RELATED WORK
The paper6 presents a summary on big data analytics for healthcare practitioners and researchers along with
an overview of big data analytics in healthcare. The abstract architecture having details of Data sources,
transformation, Tools (Hadoop, MapReduce, Pig Hive, and Base etc) and analytical applications like
OLAP,Queries,Reports, Data Mining are recommended here.In paper7 a framework for HIS (Healthcare
Information Systems) using mobile cloud computing environment based on big data analytics was
introduced. This equips with a great level of interoperability, availability, integration, and sharing of health
records among healthcare providers, patients, and practitioners. The authors8 has proposed an analytical
model for an extended version of Artemis system to be arranged at Sick Kids hospital in Toronto. The
Artemis Cloud is designed in a way it supports acquisition storage of physiological data and clinical
information for the purpose of visualization, real-time analytics and reflective analysis. The paper9 focuses
on the analysis of big data applications in the medical industry, and discussed the potential of its commercial
value for the healthcare industry. A Hospital inspection diagnosis Support system is shown stating the
important applications of big data analysis is to help clinical diagnosis in the healthcare industry, to provide
data to support clinical policies and improve the level of clinical care.The study10 examines the historical
development, architectural design and component functionalities of big data analytics. From content analysis
of 26 big data implementation cases in healthcare, five big data analytics capabilities: analytical capability
for patterns of care, unstructured data analytical capability, decision support capability, predictive capability,
and traceability were identified. Also mapped the benefits driven by big data analytics in terms of
information technology (IT) infrastructure, operational, organizational, managerial andstrategic areas. In
addition, five strategies for healthcare organizations were proposed that are considering to adopt big data
analytics technologies. The paper11 has proposed a healthcare architecture of healthcare cloud to store health
data of both in-patients and out-patients through the wearable sensor devices like actuators, where these
devices will be connected to patient’s mobile and synchronizes with healthcare cloud.

PROPOSED ARCHITECTURE
Data generated in the healthcare is very huge and is of different varieties i.e structured data like basic details
of patients stored on a database and semi structured, unstructured data like discharge summaries, operation
notes ,clinical reports ,prescriptions and digital images like xray,scan reports etc. This huge amount of data
isunattended and is not utilized properly in healthcare research due tomany reasons likestorage issues, cost
factor and lack of proper platform to integrate various types of data. And necessary steps should be taken
care to store huge amount data from different sources for the future analysis12. Hence considering the Big
Data Hadoop we have proposed an architecture shown in Figure 2 and implemented it to store different
kinds of data on top of HDFS to perform
data analytics.
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Figure 2: Big Data – Hadoop Framework integrating data from different sources

HEALTHCARE DATA ON TOP OF HDFS
In order to store the data on HDFS(Hadoop Distributed File System), a single node Hadoop environment is
created.
Table 1System Configuration.
Name

Number Details

Personal
Computer

1

Core i3(1.4 GHz)

Table 2 Cluster Hardware & software config.
Name

Number

Details

Name Node

1

Data Node

1

CPU

1

Core i3(1.4 GHz)

RAM

2

GB

Storage

30

GB

Hadoop

1.2

Installed on node

Ubuntu

13

Java SDK

8U45

The Figure 3 shows the details of the Hadoop cluster environment with the details of Nodes and the
storage capacity.

Figure 3
Hadoop Cluster summary.
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Figure4
Healthcare directories created on HDFS environment to store patient related information
Various detials of data like patients information, their name,age,address,purpose of visit ,doctor name and
date from an RDMS like MySQL as shown in Figure 5 is exported into a local file system using Sqoop and
it is captured in structured formatas a single file and the medical summary/operation summary ,which is
unstructured in nature is considered as other file and is stored in LFS.Inorder to process the data and analyse,
these files are moved from Local File System(LFS) to Hadoop distributed file system(HDFS) as shown in
Figure 6.The data stored in the HDFS is in the form of blocks, which has many advantages over traditional
methods of storage and making it a better way to distribute data across multiple nodes in a multinode
framework.

Figure 5Structured data in MySQL
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The data is further stored in the Hive and Hbase providing a good platform to visualize and perform data
analytics on both structure and unstructured data individually or even by integrating the data on the two
platforms.

Figure 10
Data in Hive

Figure 11
Data in HBase
Figure 6Copying Structured and unstructured data from LFS to HDFS.

Figure 7 Data stored in the forms of blocks

Figure8
Delimited datastored on top of HDFS
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Figure 9
Unstructured data stored on HDFS

CONCLUSION & FUTURE WORK
The paper presents a Hadoop clustered architecture for the hospitals that can be adopted by healthcare
environment. It increases storage capacity and performance relevance to the patient’s healthcare information
and the quality of treatment provided. It will help in developing a successful healthcare environment by
performing analytics on captureddata. The huge amount of structured and unstructured data will help in
generating reports and perform predictive analysis for future perspective. This would help many practitioners
to effectively treat patients suffering from chronic diseases who may require treatment for a long period of
time. It also brings strong impact by replacing paper based prescriptions and clinical reports with small
computers and personalized gadgets. Considering the Hadoop’s capability of storing huge volume & variety
of data,analytics can be performed on the healthcare data in future to have an insight and provide a better
solution and service to the patients and healthcare industry.
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ABSTRACT:
Now a days, Cloud computing is a rising innovation, it’s growing too fast. It stores a huge amount of data or
information that can be accessed by users through the internet. Our proposed idea is to minimize the
execution time, resource utilization and enhance the server execution and throughput. Our main aim is to
assign jobs to the resources according to the user requirements using Ant Colony and Genetic algorithm.
Genetic algorithm is scheduling technique that is based on the concept of evolution of population while
ACO is based on foraging behavior of ant species. Hybrid algorithm is proposed to take care of
combinatorial advancement issue by utilizing Ant colony Optimization and Genetic algorithm. The genetic
programming worldview licenses the advancement of PC projects which can perform moderate figuring’s,
which can perform calculation on variable and reaches to the ideal optimal solution, by amassing the best
sub-solutions.
Keywords:Cloud Computing, Ant colony Optimization, Genetic Algorithm

1. INTRODUCTION
Throughout the most recent couple of years, researchers, engineers and market analysts have widely
utilized Genetic Algorithm (GA), to tackle enhancement issues including single target capacities. Amid the
most recent couple of years a few scientists have expected GA to take care of multi objective issues. The late
resurgence of enthusiasm for AP with GA has been prodded by the work on genetic programming (GP). GP
worldview gives an approach to program prompting via looking the space of conceivable PC programs for
an individual PC program that is profoundly fit in tackling or roughly taking care of the current issue. The
genetic programming worldview license the development of PC projects which can execution of middle
counts, which can perform emphases and recursions to achieve the desired result, which can characterize
and hence utilize figured values and sub-projects and whose size, shape and intricacy is not indicated ahead
of time. GA utilize generally low-level primitives, which are characterized independently as opposed to
joined from the earlier into abnormal state primitives, since such component produce progressive structures
that would encourage the production of new high-level primitives from implicit low-level primitives.

All Scheduling of undertakings is a basic issue in Cloud Computing; so many researches have been done
around this area. The essential thought regarding scheduling in cloud computing is talked about in papers1,2.
Genetic algorithm and some of its modified are talked about in papers3,4. A percentage of the scheduling
technique: Min-Min Algorithm, Maximum-Minimum Algorithm, Minimum Completion Time and
Minimum Execution Time are talked about and analysed in paper 5.
Jun Xue S, Wu W,6 have presented an idea of Quality of service (QoS)-based Genetic Hybrid Particle
Swarm Optimization (GHPSO) to schedule applications to cloud resources. In GHPSO, the idea of particle
swarm optimization algorithm (PSO) is embedded with crossover and mutation of genetic algorithm.
Pandey S et.al.,7 have proposed an particle swarm optimization (PSO) based heuristic to schedule
applications to cloud resources that takes into account both computation cost and data transmission cost. It is
used for workflow application by varying its computation and communication costs.
Saswati Sarkar8 presents the Task and Virtual Machine (TVM) scheduler, which plans VMs in cloud and
assignment on VMs. By scheduling both, tasks and VMs, it is possible to characterize virtual computing
system that go past the limitation by the accessibility of resources. The Virtual machines are instantiated in
each host in the network before the execution of the application. Tasks forming application have necessities
that can confine the decision of resources for execution.
Sh. Sawant 9 proposes a genetic based job scheduling way to deal with load balance the virtual machines in a
large scale cloud infrastructure. The author asserts that his arrangement takes care of the issue of load
imbalance and high movement costs. This methodology adjusts the standard genetic algorithm to acquire the
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specified results. This methodology has six steps and halting condition for the algorithm is if there exists a
tree which meets as far as possible necessity.
Maryam Rabiee and Hedieh Sajedi 10 used a cuckoo search algorithm for job scheduling in grid computing.
In this paper author compared the result of cuckoo optimization algorithm with genetic algorithm and PSO
and result show that cuckoo optimization algorithm can complete tasks in minimum time as compare to
other genetic algorithm and PSO. R.G. Babukartik and P. Dhavachelvan11 proposed a hybrid algorithm for
solving job scheduling problem using advantage of both genetic and cuckoo search algorithm. Result show
that as the size of the problem increases task creation time and result retrieval time also increases.
Genetic Algorithm: The genetic algorithm (GA) changes a population(set) of individual protests, each with
a related fitness value, into another era of the population utilizing the Darwinian standard of proliferation
and survival of the fittest and analogy of actually happening genetic operations, for example, hybrid sexual
recombination and mutation to frame another population. The new population and then utilized as a part of
the following cycle of the calculation. At long last the new arrangements are utilized to supplant the poorer
of the first arrangement and the procedure is rehashed. Usually the calculations end when either a most
extreme number of eras has been delivered or an acceptable wellness level has been gone after the
population. Unfortunately, since each genuine issue are changing issue, this their practices are much mind
boggling, GP experiences genuine shortcomings. Along these lines point of this work is to upgrade the
capacity of ACO by utilizing GP strategy subsequently some particular favourable position of genetic
programming are that no diagnostic information is required and still could exact results. In applying genetic
programming to tackle an issues there are five noteworthy preparatory steps. These five stages include
deciding.
• The set of terminals.
• The set of primitive capacities.
• The fitness measure.
• The parameters for controlling the run.
• The system for assigning an outcome and the basis
Ant Colony Optimization: The fundamental thought of Ant Colony Optimization (ACO) is to show the
issue to explain as the quest for a base expense way in a diagram, and to utilize simulated ants to look for
good ways. The conduct of manufactured ants is motivated from genuine ants: they lay pheromone on
segments of the diagram and they pick their way regarding probabilities that rely on upon pheromone trails
that have been already laid by the province. These pheromone trails continuously diminish by evaporation.
Instinctively, this aberrant stigmergetic correspondence means goes for giving data about the nature of way
parts with a specific end goal to pulls in ants, in the accompanying emphases towards the relating ranges of
the inquiry space. The principal ant colony optimization to be connected to a discrete improvement issue has
been proposed by Dorigo 12. The issue decided for the first analyses was the Travelling Salesman issue and,
since then, this issue has been generally used to explore the explaining abilities of ants. The ACO
metaheuristic is a speculation of these first ant based algorithms, and has been effectively connected to
diverse hard combinatorial optimization problem, for example, quadratic task issues, vehicle routing
problems, or maximum clique problem.
Cuckoo Search optimization: Natural life of some species cuckoo bird family, in which cuckoo birds lays
their eggs within the nests of different host birds. Some host birds will involve in direct clash with the
intruding cuckoo birds. If a host bird recognizes some of the eggs in the nest are not their own, it will either
throw these odd eggs away or simply destroy its nest and construct one more new nest somewhere else.
Certain birds of cuckoo family such as the new world brood-parasitic tapera will grow in such a manner that
female parasitic cuckoos are highly specialized in imitation of colors and pattern of the eggs of a uncommon
host species. Cuckoo search adapts the above discussed breeding nature, and as a result we can use this for
number of optimization problems. It gives the impression that cuckoo search can outperform other
metaheuristic algorithms in various applications. Every single egg in a nest represents a solution, and a
cuckoo egg represents a new solution. The objective is to use the new and potentially better solutions
(cuckoos) to replace a worst solution in the nests. In simple, each nest has one egg. The algorithm can be
further improved to more complex cases in which each nest has many eggs representing a set of solutions.
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2. Comparative Study
Paper Title
Dynamic
Scheduling of
data using
Genetic
Algorithm in
Cloud Computing

Idea
To increase
utilization of
resources and to
reduce the
execution time

Scheduling Using To utilize the
resources
Improved
Genetic
efficiently.
Algorithm in
Cloud Computing
for Independent
Tasks

An Efficient
Approach to
Genetic
Algorithm for
Task Scheduling
in Cloud
Computing
Environment

To minimize the
execution cost
and time.

Hybrid Job
Scheduling using
Genetic
Algorithm for
cloud computing
Environment

to reduce the
iteration of
creating
population

Approach
In dynamic scheduling
task arrival is uncertain
at the run-time, for that
we using genetic
algorithm.

Strength
The algorithm
takes time
utilization and
resource
utilization into
consideration and
hence results in
high
signification.
Efficient task scheduling The algorithm
using Max-Min, Genetic minimizes the
algorithm for better
fitness value and
utilization of resources
utilizes the
and proposed improved
resources
Genetic algorithm.
effectively than
the standard
genetic
algorithm.
An improved genetic
In this paper, the
algorithm is created by
fitness is
blending two existing
developed to
scheduling algorithms
encourage the
for booking
formation of
undertakings, by
solutions to
reducing the time
reduce the time.
complexity and the
resource that have to be
computed.
In this paper, the
In this paper, the
used algorithm
algorithm assigns the
improves system
jobs to the resources
performance in
with considering the
terms of
length of the job and
execution cost
capacities of resources
about 45% and
and calculaed the
total execution
performance of cloud
time about 50%.
scheduling models.

Weakness
In this algorithm
the solution is not
reduced,
optimization is
not done on
shared resources.

In this paper
execution cost is
not reduced.

In this paper, the
algorithm
satisfied for only
one user, multiple
users can’t send
their
requirements.

In this paper, it’s
not sure that the
resources will be
scheduled in the
specified virtual
machine.

3. PROPOSED ARCHITECTURE
Cloud server has provided many virtual machine. It is a combination virtual machines. All virtual machines
has different specification consists of RAM value, operating system, processor etc. According to the
customer requirement virtual machines will be provided which is managed by resource broker through
which end user is connected. Resources are sending from different user, and after that which virtual machine
is given to which user that will managed in resources broker. Resources broker is the intermediate interface
between end users and cloud server. Our main aim is to schedule the resources according to their job to each
virtual machine. Our proposed work to scheduling the resources to the virtual machines based on the user
requirements. All users will send their resources to the resources broker to store some requirements of the
users. Now the sent resources to the resources broker have to place on the virtual machines with which
virtual machines the users requirements of resources will match. In this paper for scheduling the resources to
the cloud server contains of the using virtual machines, we proposed ant colony optimization and genetic
algorithm. After sending the resources by users resource broker contains both the user requirements of
resources and the specification of virtual machine. The architecture diagram of our proposed work will be
given below:
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Figure 1. Architecture of Hybrid Job Scheduling
In this segment we have a combinational improvement issue characterized over a set P characterized as. Set
P = P1, P2, P3........... Pn of fundamental parts reductions trail values after some time with a specific end
goal to stay away from boundless collection of trails over some segment. Daemon activities can be utilized
to actualize brought together activities which can't be performed by single ants. At every step, every ants
computer an arrangement of practical extension to its present state, and moves to one of these in probability.
The probability distribution is characterized as takes after, for subterranean insect, k the probability of
moving from state t to state n to depends on the combination of two values. The attractiveness of the move,
as computed by some heuristic indication the priori allure of that move. The trail level of the move,
demonstrating how capable it has been in the past to make that specific move. As we realize that daemon
action are brought together operation, for example, looking at arrangement values among ants in requests to
locate the good arrangement, or running a neighborhood search technique.

Hybrid Job Scheduling Algorithm
1. Initialization:
(a) Set starting parameter that are framework: input, output, variable, states, input and
output trajectory.
(b) Set starting pheromone trail value.
(c) Each ant is independently put on initial state with empty memory
2. While end conditions not meet do:
(a) Construct Ant solution: Each ant develops a way by progressively applying the move
work the likelihood of moving from state to state depend on: as the attractiveness of
the move and the trail level of the move.
(b) Apply local search.
(c) Best visit check" If there is a change, update it.
3. Update Trails:
(a) Evaporate a settled extent of the pheromone on each road.
(b) For every ant perform the "ant cycle" pheromone redesign.
(c) Reinforce the best visit with a set number of "ants" performing the "ant cycle".
4. Make a new population by applying the accompanying operation, taking into account
pheromone trails and are connected to individual chose from the populace with a likelihood in
light of wellness:
(a) Darwinian generation
(b) Structure - preserving crossover.
(c) Structure-preserving Mutation.
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5. End While
A subset Q of parts speaks to an answer the issues; FC 2p is the subset of possible arrangement subsequently
an answer Q is feasible if and only if . Q F ∈ cost function µ is characterized over the solution domain :2p S
µ → the goal being to find a minimum cost feasible solution Q*. To discover Q* : Q* ∈ F and ( *) ( )V . Q F
− µ ≤ µ ∈ They move by applying a stochastic neighbourhood choice approach in light of two parameters
called trades and attractiveness.
Pheromone Trails: The amount of Pheromone laying on a component the past experience of the colony
concerning picking this component when there is one and only one objective function, this past experience is
characterized as for this goal. However when there are a several objectives, one may consider two distinct
methodologies. A first methodology is to consider a single pheromone structure. For this situation, the
amount of pheromone laid by ants is characterized concerning with respect to an aggregation of the different
objectives. A second technique is to consider a several pheromone structure. For this situation, one usually
associates a different ant colony of ants with various object, each colony having its own pheromone
structure facilitate more, an ACO algorithm incorporates two more mechanisms: trail evaporation and
daemon action.

4. CONCLUSION
Scheduling is a basic issue in cloud computing, on the grounds that a cloud supplier needs to serve
numerous clients in cloud computing framework. So scheduling is the significant issue in setting up cloud
computing frameworks. In this paper we have discussed about those issues of job scheduling in
computational cloud, where client presents the jobs (requires small preparing necessity) and we have
attempted to discover an answer for that problems. Our proposed ACO and Genetic scheduling algorithm
reduced the total processing time of the tasks, processing cost furthermore decreased the correspondence
overheads. This algorithm takes time utilization and resource utilization into thought and henceforth brings
about high meaning. Our proposed ACO and Genetic algorithm allotted the resources proficiently and
additionally optimal solution is obtained.
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ABSTRACT:
Internet of things (IOT) is a quickly developing, user friendly technology which permits everything to be
connected together furthermore permits effective correspondence between the connected "things". The
Internet of Things, likewise called The Internet of Objects, alludes to a remote system between items. The
term "Internet of Things" has come to describe a number of technologies and research disciplines that enable
the Internet to reach out into the real universe of physical objects. IOT has main five applications are Traffic
observing, Health care, Security, Transport and logistics, and Daily life. In this paper we are going to
develop Health Care application. The Internet of Things could be a game changer for the healthcare
business. It is changing healthcare industry by increasing efficiency, lowering expenses and set the attention
back on better patient care. This paper presents an architectural framework to describe the entire observing
life cycle and highlights essential service components. It serves as fundamental premise in achieving
powerful, efficient, and secure health checking through IOT enabled devices.
KEYWORDS:InternetofThings,Internet, Healthcare,E-Health Monitoring (EHM)

INTRODUCTION:
Internet of Things (IoT) devices can be for the most part used to facilitate far off health checking and
emergency healthcare systems. The Internet and World-Wide Web (www) has been a noteworthy driver of
globalization and has promoted the convergence of electronic correspondences and media services. The
internet has now become a medium of social interaction. This is a critical development which can change
and effect the way people work, learn and live. In the recent years, Internet has become the most critical
thing in people's life. In the Internet of Things (IoT) worldview, a large number of the objects that
encompass us will be on the network in one structure or another. The recent advances in wireless sensing
technology have led to the emergence of a wide range of utilizations in different spaces, for example,
medical, sports, consumer electronics, long range informal communication, and enterprise usage. E-Health
is recognized as the most essential and promising among these applications due to its potential for health
checking of perpetual illnesses, lifesaving in emergency circumstances, and its capacity to provide round the
clock healthcare to country and disadvantaged areas. As one of the consequences of such mechanical
merging, therapeutic range has benefitted from late advances in sensors outline and remote correspondence
advances. Specifically, the steady scaling down of electrical devices has empowered the development of ehealth checking. These incorporate different sorts of therapeutic and non-medicinal sensors inserted in cell
phones, wearable gadgets in, close by the patient's bodies, filling in as basic components of remote body
zone systems, or WBAN in short. Late years have seen a fast advancement of cell phones sensors, body
sensors and remote correspondences, which clear a way for productive wellbeing observing. The human
services errands are as needs be moved from standard clinical environment to pervasive easy to use
environment. Likewise, the scope of observing subjects could be fundamentally extended, moving from the
patients at basic care, e.g., in emergency vehicle, to those with incessant maladies. Specifically, the body
sensors conveyed in, close by the human body, as well as the setting careful sensors like the ones inserted in
cell phones, can be utilized to gage the essential wellbeing parameters or key signs, for example, pulse,
temperature, circulatory strain. Besides, other IoT sensors conveyed in keen homes or at healing office
rooms may give extra profitable information about nature where the observed patient is found, for example,
the temperature, the level of moistness, the lighting and moreover the level of patients sweat which can be
measured by forefront shrewd beds et cetera., permitting the medicinal stuff to perform more precise
investigation and hence convey more proficient treatment.For better delineation, a general e-Health checking
system is given in Figure 1, which contains the going with noteworthy segments,
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A. Situational awareness sensors: Ranging from implantable devices and wearable sensors to IoT
sensors or smartphone sensors, gathering information of enthusiasm from the patient and
transmitting them to the base station.
B. Communication networks: these include short range wireless communications of WBAN (interWBAN communications), WBAN-IoT communications, IoT-IoT communications, as well as
various relaying networks (connecting base station with cloud servers) and access networks
(enabling clinicians to remotely access data servers) like 3G and wireless networks.
C. Medical data processing servers: the data is usually stored and Processed in remote cloud data
canters, which must ensure secure and privacy-preserving computation and storage.
D. Clinic terminals: the end clients could be attendants, specialists or whatever other doctors, who
will recover the restorative data from cloud server farms through different access hardware that
could be conveyed in healing facilities, facilities, ambulances or any therapeutic consideration
focuses.

Figure 1: CPS Architecture for e-Health Monitoring
For example, WBAN IEEE standard has been released in 2012. In addition to remote interchanges
advancements, vitality proficiency and patient protection are dependably among the top worries of e-Health
care administrations. In light of the commitments from various applicable exploration handle, this paper
plans to research the key difficulties for accomplishing solid, productive and secure patient checking, which
we contend that it merits a larger number of endeavours than it as of now gets. We particularly look at an
assortment of arrangements handling those distinguished difficulties and at last propose the potential
combinations of those multidisciplinary approaches for developing an all-encompassing e-Health care
oriented, understanding driven, Cyber-Physical System (CPS) structure.

IOT SYSTEM ARCHITECTURE:
The extent of the reference architecture examined here incorporates the whole cycle of IoT applications,
from detecting to application administrations.

Figure 2: IoT Reference architecture
It is apportioned into three layers to be specific Device layer, Gateway layer, and Service Platform layer.
This paper additionally talks about issues including IoT centres system as follows.
IoT Device Layer: IoT gadgets are incorporated into this layer. This layer comprises of individual sensors,
system empowered articles and hair like systems comprising of information sources that are close to the
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physical environment. It includes heterogeneous gadgets (counting sensors and actuators) supporting
different correspondence measures, for example, Zigbee, Z Wave, ANTS and Wi-Fi, etc.
IoT Gateway Layer: This layer comprises of IoT gateways. The significant heterogeneity of gadgets and
advances facilitated by the gadget layer is preoccupied utilizing entryways that can give a more uniform
interface to IoT administration stage layer. It is additionally conceivable that an able gadget can execute
both IoT gadget and entryway layer/usefulness into a solitary physical element and interfaces with the IoT
administration stage layer through the centre system.
IoT Service Platform Layer: This deﬁnes and gives distinctive IoT administration reflections that can be
utilized by different applications. There can be an arrangement of stage administrations from the IoT stage
base. Further the same structure can be reached out to application administrations where a portion of the
reusable application parts are accessible as administrations.
IoT Core Network: The physical elements included in the above three layers need suitable correspondence
frameworkfor data trade. While the gadget layer addresses this necessity utilizing different legacy
innovations which are out of degree for this study, the portal layer and administration stage layer are relied
upon to be associated over an IoT Core/Backbone system. The IoT Core is visualized to be overwhelmingly
an IP based system and that is in accordance with the vision of IoT. This IP availability could be bolstered
over huge numbers of telecom bases, for example, DSL, Cellular systems (2G, 3G, 4G) etc.

METHODOLOGY ADAPTED:
This paper proposes the IoT Platform for human administrations as a suitable self-administration model for
ceaseless infection, for instance, hypertension, robustness, diabetes, as showed up as Figure. The proposed
stage is included 5 fragments. The fundamental part is a restorative sensor gadget to measure and send the
helpful data, and the second segment is a virtual therapeutic sensor which is a product sensor having an
insightful conclusion figuring and blend data from various physical medicinal sensors and server. Moreover,
the accompanying fragment is a convenient application that is seeking medicinal data about patient or
customer from therapeutic IoT device and also using for self-organization. The last part is a stage and its
executive that engages all sections to talk with each other by using united API.

Figure 3: IoT Platform architecture for healthcare service
Medical sensor device and virtual medical sensor: Medical sensor device, for example, circulatory strain
screens and glucose meters interfaces physically to IP-connected with structure by utilizing IPv4 or IPv6 as
a bit of requesting to use at home or helpful office. In like way, versatile application is associated with some
distinctive gadgets and associations utilizing the REST (Representational State Transfer) API on the stage.
Unmistakable confirmation and endorsement are vital for a family to share and utilize helpful sensor gadgets
at home. NFC (Near Far Communication) is an extraordinary structure answer for acknowledgment in the
midst of client and contraption. In like manner, with a specific last goal to strengthen the flexibility of the
contraptions and associations, it is all the more successful way that they interface obviously to the IP
organize instead of accomplice with Zigbee entry or Bluetooth portal. New virtual therapeutic sensor, for
case, virtual sensor for diabetes, gathers the eagerness for associations. Virtual sensor is sorts of
programming fabricate sensor in light of IoT stage.
Mobile application and administration application: Portable application gives an enormous part of the
customer interface of the remedial sensor gadget and furthermore data sign channel from the server at pro's
office. Association application offers data an expert to relief down and look at patient's ailment furthermore
giving data patient to illuminate his wellbeing condition. In any case, all helpful data is secured in his own
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particular cell telephone and expert's office information server appeared by the client, yet not cloud server.
Most clients would support not to store their helpful data in the cloud server in light of security, as appeared
as the failed case, Google wellbeing organization.
Platform manager for healthcare and REST API: It is basic for a stage to give an open API as a bound
together approach to different devices and organizations, paying little regard to what framework they have.
In any case, IoT stage uses REST API as an interface as there is no standard for them to access to the stage.
All contraptions and organizations including compact applications access to the stage by REST API. It is a
light weight interface of trading information over strong https framework tradition in the IP-empowered
framework, so minimal measured devices can use the API paying little respect to the way that they have a
couple of objectives like low figuring power and little memory limit. Similarly, the stage has limits which
have organization divulgence, resource enrolment, access control, and power control by stage chief.

HARDWARE AND SOFTWARE REQUIREMENTS
Hardware:
– Arduino Uno
– Raspberry Pi
– Sensors
• Body Temperature Sensor
• Pulse Sensor
• Electrocardiogram Sensor (ECG)
– Smart Phone
Software:
– JDK 1.6 for Java class libraries and Java runtime environment
– C
– Eclipse
– Android SDK
– Cloud Interface
– Operating System:
• Linux
• 32-bit
• 64-bit
• Windows
• 32-bit
• 64-bit
– Sensors:
• Body Temperature Sensor:
The DS18B20 digital thermometer provides 9-bit to 12-bit Celsius temperature measurements and has an
alarm function with non-volatile user-programmable upper and lower trigger points. The DS18B20
communicates over a 1-Wire bus that by definition requires only one data line (and ground) for
communication with a central microprocessor. In addition, the DS18B20 can derive power directly from the
data line (“parasite power”), eliminating the need for an external power supply.

•

Pulse Sensor:
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Pulse Sensor is a well-designed plug-and-play heart-rate sensor for Arduino. It can be
used by students, artists, athletes, makers, and game & mobile developers who want to
easily incorporate live heart rate data into their projects. The sensor clips onto a fingertip
or earlobe and plugs right into Arduino with some jumper cables. It also includes an
open-source monitoring app that graphs your pulse in real time.

Figure 4: Pulse Sensor
Electrocardiogram Sensor (ECG):
The Electromyography Sensor (EMG) allows the user to measure the electrical activity of muscles. It can
be used as a control signal for prosthetic devices.

Figure 5:Electrocardiogram Sensor (ECG)

RESULTS AND ANALYSIS:
Heart rate information can be truly helpful whether you're outlining an activity schedule, examining your
movement or uneasiness levels or simply need your shirt to flicker with your heart beat. The issue is that
heart rate can be hard to quantify. Luckily, the Pulse Sensor Amped cansolve that problem! The Pulse
SensorAmped is a plug-and-play heart-rate sensorfor Arduino. It can be used to easilyincorporate live heartrate data into theprojects .It essentially combines a simpleoptical heart rate sensor with amplificationand
noise cancellation circuitry making itfast and easy to get reliable pulse readings.Also, it sips power with just
4mA currentdraw at 5V so it's great for mobile applications. Additionally, it tastes power with only 4mA
current draw at 5V so it's incredible for versatile applications. Basically cut the Pulse Sensor to your ear
cartilage or fingertip and fitting it into your 3 or 5 Volt Arduino and you're prepared to peruse heart rate!

CLINICAL SIGNIFICANCE:
Decreased HRV has been appeared to be an indicator of mortality after myocardial infarction in spite of the
fact that others have demonstrated that the data in HRV important to intense myocardial dead tissue survival
is completely contained in the mean heart rate. A scope of different results/conditions may likewise be
connected with adjusted (generally lower) HRV, including congestive heart disappointment, diabetic
neuropathy, wretchedness, post-cardiovascular transplant, weakness to SIDS and poor survival in untimely
children.
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Figure 6: shows BPM and IBI on Processing 3.0
Likewise, The Body Temperature of Human Body is measured by the DS18B20 sensor. The aftereffects of
this Sensors are in degree F and in degree C. The temperature so got is utilized for different purposes and to
analyze human body painstakingly and unequivocally.

CONCLUSION:
This Paper displays the significance of the Healthcare through IOT gadgets. This Paper concentrate on the
most proficient method to manage wellbeing issues to the general population who are living in the remote
regions or far from the specialists. The IOT gives the life saver to such individuals. Through this paper
noteworthy endeavors are made to synchronize information from the sensors to the cloud and can be gotten
to through portable application. The information so acquired are deliberately broke down and as indicated by
this patients are analyzed from various geological areas. Every one of the points of interest related IOT
structure are specified regulated. In future more sensors can be connected to Prototype to improve the ability
in observing the patients with various forthcoming from various areas easily, productivity and efficient.

REFERENCES:
1. Byung Mun Lee, Jinsong Ouyang.Intelligent Healthcare service by using Collaborations IOT
Personal Health Devices. International Journal of Bio-Technology 6(1):155-164.
2. Alok Kulkarni, Sampda Sathe.Healthcare applications Of Internet of the Things: A
Review.International Journal of Computer Science and Information Technologies., 2014. Vol.5
:6229-6232.
3. P.Elanthiraiyan ,Dr. S.Babu.Smart Medicine and Physical Health System Using IOT.RESEARCH
ARTICLE IJCSMC.International Journal of Computer Science and Information Technology
.2015.4(3):333-338. (2015).
4. Byung Mun Lee. Design Requirement for IOT Healthcare Model using an Open IOT
Platform.Advanced science and Technology Letter. 66 :69-72 .
5. Rajesh Vargheese, and Yannis Viniotis. Influencing Data Availability in IoT Enabled-Cloud based eHealth in a 30 day Readmission Context.10th IEEE International Conference on Collaborative
Computing: Networking, Applications and Worksharing 2014. 475-480.
6. Pang Z, Chen Q, Tian J, Zheng L, Dubrova E. Ecosystem analysis in the design of open platformbased in-home healthcare terminals towards the internet-of-things. InAdvanced Communication
Technology (ICACT), 2013 15th International Conference on 2013 Jan 27 (pp. 529-534). IEEE.
7. Miori V, Russo D. Anticipating health hazards through an ontology-based, IoT domotic
environment. InInnovative Mobile and Internet Services in Ubiquitous Computing (IMIS), 2012
Sixth International Conference on 2012 Jul 4 (pp. 745-750). IEEE.
8. Sawand A, Djahel S, Zhang Z, Naït-Abdesselam F. Toward energy-efficient and trustworthy eHealth
monitoring system. China Communications. 2015 Jan;12(1):46-65.
9. Bazzani M, Conzon D, Scalera A, Spirito MA, Trainito CI. Enabling the IoT paradigm in e-health
solutions through the VIRTUS middleware. In2012 IEEE 11th International Conference on Trust,
Security and Privacy in Computing and Communications 2012 Jun 25 (pp. 1954-1959). IEEE.
.
10. Jia X, Chen H, Qi F. Technical models and key technologies of E-Health Monitoring. Ine-Health
Networking, Applications and Services (Healthcom), 2012 IEEE 14th International Conference on
2012 Oct 10 (pp. 23-26). IEEE.
83

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

11. Rahmani AM, Thanigaivelan NK, Gia TN, Granados J, Negash B, Liljeberg P, Tenhunen H. Smart
e-health gateway: Bringing intelligence to internet-of-things based ubiquitous healthcare systems.
In2015 12th Annual IEEE Consumer Communications and Networking Conference (CCNC) 2015
Jan 9 (pp. 826-834). IEEE.
12. Catarinucci L, De Donno D, Mainetti L, Palano L, Patrono L, Stefanizzi ML, Tarricone L. An IoTaware architecture for smart healthcare systems. IEEE Internet of Things Journal. 2015
Dec;2(6):515-26.
13. Alok Kulkarni, Sampda Sathe.Healthcare applications Of Internet of the Things: A Review. (IJCSIT)
International Journal of Computer Science and Information Technologies. 2014.5 :6229-6232.
14. Byung Mun Lee, Jinsong Ouyang.Intelligent Healthcare service by using Collaborations IOT
Personal Health Devices.International Journal of Bio-Technology. 2014.6(1):155-164.
15. Byung Mun Lee.Design Requirement for IOT Healthcare Model using an Open IOT Platform.
Advanced science and Technology Letter .66: 69-72 .
16. Talpur MS. The appliance pervasive of internet of things in healthcare systems. arXiv preprint
arXiv:1306.3953. 2013 Jun 17.
17. Maia P, Baffa A, Cavalcante E, Delicato FC, Batista T, Pires PF. A Middleware Platform for Integrating Devices
and Developing Applications in e-Health. InComputer Networks and Distributed Systems (SBRC), 2015 XXXIII
Brazilian Symposium on 2015 May 18 (pp. 10-18). IEEE.

18.Elanthiraiyan P, Babu DS. Smart medicine and physical health system using IoT. International
Journal of Computer Science and Mobile Computing. 2015 Mar;4(3):333-8.

84

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

INTELLIGENT TRAFFIC CONGESTION CONTROL AND AMBULANCE
CLEARANCE USING IOT
Govinda.K

Radhika.B

B.Priyanka

Assistant professor, SCOPE, VIT University, Vellore.
Pre-Final Year Student, SCOPE, VIT University, Vellore.
Pre-Final Year Student, SCOPE, VIT University, Vellore.
Abstract
There is a tremendous increase in the road accidents in the present era. Human life loss due to
road accidents is to be avoided. Tidal flow and traffic congestion are the major delay causing
facts for the ambulance services. A system called ITLS (Intelligent Traffic Light system) has
been introduced. ITLS works with the motive of providing a smooth flow for the emergence
vehicles like ambulances in reaching the hospitals on time, which minimizes the delay caused
by the traffic congestion. Implementation of ITLS is to automatically control the traffic lights
in the path of the ambulance. The current scenario of traffic congestion can be solved to an
extent with the help of this Intelligent Transportation System integrated with the GPS. This
fully automated scheme controls the traffic lights, helping to reach the hospital in time. The
ambulance location is tracked using the GPS unit and data is sent to the traffic lights using
the GSM module. This paper proposes a mechanism to saves the time in emergency periods
and controls the traffic lightsin an intelligent way.
Keywords: GSM, GPS, Ultrasonic sensors, Arduino, ITLS

Introduction
Nowadays travelling by road became very dangerous and accidents are increasing day by
day. Due to this traffic congestion, accidents may occur at any time and measures are to be
taken to reduce. Safety measures as helmets, seatbelts must be used while driving. Even the
pedestrian’s way is also not safe when people are driving rashly (or) no brakes for their
vehicles. Traffic congestion needs to be reduced to save human life and decrease the death
rate (as India is leading in death rates compared to other countries). If an ambulance is struck
at a signal point and traffic congestion is very high, could not clear the vehicles then the
signal is made green to allow only ambulance to pass through the traffic. In case if the above
mentioned way is not possible, if the ambulance is situated very far from the crossing area(as
it takes time to cross vehicles) .The patient in ambulance condition may lead to critical. So, to
avoid this situation GSM/GPS method is used. Arduino is used to write programming code
and
upload
it
to
the
board.
Using
arduino
Ultrasonic sensors detects the obstacles. A GPS tracker unit is fixed in ambulance to know
the location from time to time. Using GPS GSM sends the message of latitude and longitude
of the ambulanceto traffic controllers to clear vehicles.Figure 1 shows the traffic on road at
busy times. Figure 1(a) shows the traffic with ambulance struck in middle.
This paper contains 4 sections. Section II is about proposed method. Section III is about
working model. Section IV is about conclusions.

Fig. 1

Fig. 1(a)
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Proposed method:
This method consists of four components.
They are:
1. Ultrasonic sensors:
2. GPS Tracker
3. GSM
4. Ardiuno uno
5. Buzzer

Ultrasonic sensors:
Ultrasonic sensors are used to detect the obstacles. These sensors are very reliable in nature and they use
sound waves to detect the obstacles.A specific distance is set. If any obstacle comes in between the
ambulance and the sensor, it immediately detects that there is an obstacle. When an obstacle is detected, the
alarm rings which indicates that the traffic controller should take immediate action to clear the way to
ambulance. Figure 2 shows Ultrasonic sensors.

GPS Tracker:
Global Positioning System. GPS is used to track the current location of the vehicle. In ambulance system,
GPS is used to track the location of theambulance and the latitude and longitude is sent as a message using
GSM to the traffic controllers.[2] When the patient is shifted to the ambulance, the location is immediately
sent to the traffic controllers. They make the way clear for the ambulance when it is near the signal. In case,
although there is a clearance made for the ambulance, if any obstacle comes then immediately the sensors
detects the obstacle and the alarm rings. The location where there is a obstacle is send using GPS to clear the
way. Figure 3 shows GPS tracker.

GSM:
Global System for Mobile Communications. GSM is a wireless system. It is used to send the message to the
traffic controllers. Using GPS, the location is tracked and the latitude and longitude of the ambulance
location is sent via GSM to the traffic controllers. The locations of the ambulance are sent to all the traffic
controllers [2]. Once the first signal post is crossed, the immediate location of the ambulance is sent using
GSM to the next signal post. The traffic controllers must be alert and have to clear the way for the
ambulance. Figure 4 shows GSM.

Arduino uno:
Arduino uno is a microcontroller containing board. It has input and output pins, USB connection.
Programming code is uploaded into the arduino board using USB. In the programming code, a specific
distance is set. Ultrasonic sensor is connected to arduino board. Once the code is uploaded, sensors start
detecting the obstacles. The obstacles are detected only when they come in the specified distance in the
code. Vehicle detection is done by ultrasonic sensor and the buzzer rings alarm. The traffic controllers take
action to clear the obstacles. Obstacles may be vehicles, animals, people etc. Figure 5 shows Arduino board.

Buzzer:
Buzzers are used to make alarm sound to indicate that there is an emergency. It rings whenever the
ultrasonic sensors detect the obstacles. The alarming sound gives indication to the traffic controllers that
there is an obstacle on the way of the ambulance. They immediately come and clear the way for the
ambulance. Buzzer is connected to the ultrasonic sensor. So when the sensor detects the obstacles, the
buzzer rings. Figure 6 shows buzzer.
Above mentioned components are shown below
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Fig. 4

arduino uno

Working model
In this working model, the main objective is to clear the traffic for emergency vehicles
(ambulance). To implement this model an arduino board, GPS, GSM, buzzer and ultrasonic
sensors. This contains 2 parts of operation. When an accident is occurred and patient is
shifted into ambulance. Firstly, if the ambulance is nearer to the signal point then the red
signal is turned to green to make way for only ambulance by clearing all other vehicles.
Secondly, if the ambulance is not nearer then comes the role of the above mentioned
components into use. Suppose if an accident happened in a busy road then the patient should
immediately be taken to hospital to be alive. For this, first the accident is informed to
ambulance for taking patient into it. A GPS tracking device is setup in ambulance to know its
location (i.e. longitude and latitude) to know which way ambulance is travelling to the
hospital. GSM is used to send the sms/message to the traffic controllers (i.e. the mobile
numbers are stored in arduino board) that an accident has happened in particular location to
clear the traffic in that way. Traffic controllers clear the way. When an obstacle is
approaching the traffic controller unit then ultrasonic sensors sense the obstacle and sends
signals to the arduino board.[5] Arduino receives signals and this initiates the alarm to ring at
controller office with help of buzzer to clear way.
Figure 5 shows the traffic when the signal turned red with ambulance struck in traffic. Figure
5(a) shows that the signal is turned green to make a way for ambulance. Figure 5(b) shows
the ambulance is given way between the vehicle to go hospital when there is little crowd at
the signal point. Figure 6 shows the block diagram of the module. Figure 7 shows the circuit
diagram of the ambulance tracking. Figure 8 shows the implementation of the project using
components.

Fig. 5

Fig. 5(a)
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Fig. 5(b)

Fig. 6

Fig. 7

Fig. 8

Conclusion
Death rate is increasing rapidly nowadays which needed to be reduced. To reduce this the
proposed method should be implemented. This implementation can be done in multi junction
road and as well as single lane (or) double lane road. By this the delay in taking to hospital is
reduced and risk of saving human life is decreased. The main advantage of our working
model is, an SMS is send to traffic controller to clear the vehicles and obstacles.
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ABSTRACT:
These days, the news is filled with accidents caused due to public transport like buses which commit over
speed and results in destruction. What our traffic police department, hospital as well as the citizens need is
an efficient method to tackle the vehicles that drive at a dangerous and breakneck speed that can prove
hazardous to the lives of people crossing the road. If all the public transport vehicles, especially buses, cars
are fitted with a GPS and GSM system to keep a track of their location and an IR sensor to monitor their
speed at any point of time. This will help us to keep a check if the vehicle is keeping its speed within the
prescribed limits to avoid accident. Whenever the vehicle commits over speeding, then the SMS is
triggered. This calls for the GPS location and sends the message onto the registered mobile number as well
as on the Android application. This message contains the GPS location coordinates and the rotations per
minute of the vehicle. This paper proposes intelligent approach IOT technologies. The design and
implementation of this system will hopefully improve the automatic and intelligent management on
freeway.
Keywords: GSM, GPS, Sensor, RPM, Micro Controller

INTRODUCTION:
The purpose of building an embedded system, wherein the public transport such as taxis and buses are fit
with GPS tracking devices and the speed of these tracked vehicles are monitored. We need to make sure
that the speed does not go beyond a threshold level as in many cases, these lead to terrible accidents to both
property and life. With the growing number of vehicles getting on the road every minute, the number, as
well as the frequency of accidents that happen on the road side is increasing every day. According to recent
studies, over speeding and human negligence have been the two major factors responsible for majority of
these accidents.
The embedded system gives updates regarding the location of the vehicle either when the speed reaches
above the threshold level or when the user explicitly demands it. This is done using SMS sending and
receiving with the help of a GSM model. There can be other benefits to having a GPS attached in a vehicle
such as determining the location of a vehicle in case of theft,. This will also ensure the safety of the
children on board. Another situation is when a company hires a bus or a cab for the transportation of their
employees. They all want their workers to reach home safe and sound and this system provides them
satisfaction that their employees are alright

Related Work:
In the past, there have been many attempts at similar such systems for controlling and monitoring the speed
of vehicles and taking actions to overcome or reduce the related accidents. The problem of road accidents
caused due to over speeding is a real one and is causing huge destruction of life and property in all parts of
the world. Thus, this problem should be tackled head on and a solution should be formulated as soon as
possible. In our project, we are first going to determine if the vehicle is committing over speeding or not. If
yes, then we send them a warning message stating that they have committed over speeding and that this is
their mobile number for verification. The message will also contain the GPS location coordinates. Along
with this, we have also developed an Android application that must be downloaded by the police forces
such that the message that goes to all these people is also present with the police. In this case, they will
have the GPS location of the vehicle and in case of any accident call, they can survey the area to check if
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all is proper or any help is needed and send ambulance or police help as and when they are needed. In case
of any hit and runs also, the police will be able to catch the culprits who had driven above the threshold
speed.
In 1, the wireless monitoring system of vehicle over speed based on RCM3000 realizes the remote speed
monitoring, employing such advantages of the GPRS network as widely covering, high reliability, low cost
and so on. This new monitoring system has well foreground and practical significance. The scheme also
applies to other kinds of monitoring domain such as sea, weather, geology and etc, where is unfit for
constructing lineate monitoring network. The new system employs RCM3000 module, which is produced
by Z-World Corporation of U.S.A, as a kernel module. The data transfer is implemented by way of GPRS,
which has the advantages of wide coverage area, high reliability, low cost and etc. The monitoring system
not only can provide the more scientific and more effectual supports for freeway management but also will
inevitably be applied as an important subsystem of ITS (Intelligent Transportation Systems).In 2 the paper
explains the need to develop a detection device which can directly and real-timely detect the cargo
capacity under the dynamic (when the vehicle is running) and static conditions without being affected by
the vehicle components. The proposed device should intuitively and accurately show the laden weight and
the mileage, etc. Then the safe traveling of vehicles will be ensured and the damage of roads and bridges
will be greatly avoided. At the same time, this device can be used to support the information management
of transport enterprises as well as provide the regulatory enforcement basis for the transport management.
The Geographic Information System (GIS) can directly and effectively use and express the geographic
information data, which has met the demands of the integrated management of information and the data
visualization services. As for the transport vehicle detection terminal designed in this paper, the embedded
technology has been adopted when the GIS system is developed. After obtaining the latitude and the
longitude of vehicles through the GPS satellite positioning, the CDMA wireless communication network will
communicate with the monitoring center so as to real-timely send the various information of transport
vehicles to the monitoring center 6-7. Then the monitoring center can inquire and dispatch the whole traffic
team. This system can not only give full play to the powerful application development capabilities of the
common editing tools, but also take advantage of the rich functionality of the existing GIS system. In 3,
paper presents a new Speed Detection Camera System (SDCS) that is applicable as a radar alternative.
SDCS uses several image processing techniques on video stream in online captured from single cameraor offline mode, which makes SDCS capable of calculating the speed of moving objects avoiding the
traditional radar's problems. SDCS system provides a software package specifically designed to manage a
vehicle’s traffic that provides a number of benefits such as being a cheap alternative system to the
traditional radar system. It is also considered as a good application for some difficult image processing
algorithms and theories (Object Motion Detection, Shadow Removal, and Object Tracking). SDCS doesn’t
need professional persons to deal with it as it has a simple interface and good design. In 4, the paper
presents a device to detect rash driving on highways and to alert the traffic authorities in case of any
violation. In this paper they intend to design a system aimed at early detection and alert of dangerous
vehicle driving patterns related to rash driving. The entire implementation requires an IR transmitter, an IR
receiver, a control circuit and a buzzer. The speed limit is set by the police who use the system depending
upon the traffic at the very location. The time taken by the vehicle to travel from one set point to the other
is calculated by control circuit and displays that on seven segment displays. Moreover, if the vehicle
crosses the speed limit, a buzzer sounds alerting the police. The makeup of these highways, sometimes
leads to accidents because most of the times, there is no rule to govern speed limits on these highways.
To overcome this problem, they have implemented a circuit called as a speed checker for highways. The
kit is inexpensive and it is used for considering the average and high speed of vehicles that move on the
highways or roads.

Proposed Work
The proposed work comprises an embedded system and an Android application. The system is costeffective, accurate and reliable. Being a completely integrated system, it can be implemented in all the
major means of public transportation which makes it easy to track the location as well as the speed of these
vehicles in case of accident.
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The process model used in this work is an agile model. An agile methodology is a combination of the
incremental and iterative processes. In this, the existing methods are altered to best suit the project
requirements. The entire work will be divided into smaller time frames and each release will deliver
specific features. An iterative approach is thus followed and each build is incremental in terms of its
features. The final result will include all the features as required by the work. It is considered to be the most
realistic approach to software development. This is particularly useful as we are attempting to tackle a real
world problem. Also, in an agile methodology, the functionality can be developed rapidly and
demonstrated. Using sensors inside the public transport vehicle themselves, the speed of the of the vehicle
can be monitored. This helps to automate this monitoring as a policeman need not stand at every turn to
check for speeding vehicles. They are notified of any over speeding and can issue a warning to the vehicle
to slow down. The block diagram shown in Figure1, it comprises of 2 microcontrollers (AT89S52), an
LCD screen, a GPS, a GSM, MAX 232, a step down transformer ( power supply) and switches. The rest of
the components comprise the connecting wires, resistors, a relay and voltage regulators. A PCB board
would contain all these elements on itself. This board is used to electronically connect components using
conductive tracks. This system is using a single sided PCB.

Fig.1. Block diagram

It is an embedded application, which will continuously monitor a moving vehicle (a model where the wheel
would rotate at the fixed speed, which will be set above the threshold so the over speeding can be detected),
and report the status of the position of the vehicle. There are 2 AT89S52 (8051) microcontrollers that have
been used to interface the various hardware peripherals, an AT89S52 microcontroller is going to be
interfaced serially to a GSM Modem and GPS Receiver. This serial communication has been made possible
using the RS-232 protocol. The hardware interfaces to the microcontroller are the LCD display, the GSM
modem and the GPS Receiver. A serial driver IC is used to convert the TTL voltage levels to the RS-232
voltage levels and vibration sensors are attached to vehicles. A GSM modem is used to send the position
(latitude and longitude coordinates) of the vehicle from a remote place. The GPS modem will keep sending
the data that indicates the position of the vehicle. This data is sent to the mobile at the other end from where
the position of the vehicle is requested. An EEPROM will be used to store the mobile number in
memory. When the user request is sent to the number at the modem, the system automatically sends a reply
in return to that mobile indicating the position of the vehicle in terms of latitude and longitude. This GPS
number and coordinates are also sent on an Android application that can help catch the people who commit
over speeding and also determine if any accident has occurred. The GPS pin TX is connected to
microcontroller via MAX232. The GSM pins TX and RX are connected to microcontroller serial ports. The
microcontroller communicates with the help of serial communication. First, the IR sensor reads the number
of pulses emitted by the wheel and calculates the rotations per minute. If this is greater than the threshold
values of RPM, then it takes the data from the GPS receiver and then sends the information to the owner in
the form of SMS with help of GSM modem. The data is the position where the over speeding occurred as
well as the RPM.We can locate the vehicle around the globe with two 8051 micro controllers, a GPS
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receiver, a GSM modem, MAX 232 and an EEPROM. The microcontroller being used here is the
AT89S52. The code is written in the internal memory of microcontroller i.e. in the ROM. With help of the
instruction set, it processes the instructions and acts as interface between the GSM and the GPS with help
of the serial communication of 8052. GPS will always be used to transmit the data and GSM will be used to
both transmit and receive the data. The GPS receiver works on 9600 baud rate is used to receive the data
from space Segment (from Satellites), the GPS values of different satellites are sent to microcontroller
AT89S52, where these are processed and forwarded to GSM. The microcontroller takes only latitude and
longitude values excluding time, altitude, name of the satellite, authentication etc. E.g. LAT: 1728:2470
LOG: 7843.3089. GSM modem has a baud rate 57600. GSM in this project acts as a SMS Receiver and
SMS sender. EEPROM is an Electrically Erasable read only memory which the mobile number. The power
is supplied to components like GSM, GPS and Micro control circuitry using a 12V/3.2A battery. GSM
requires 12V, GPS and microcontroller require 5V. With the help of regulators we regulate the power
between three components. The power supply being used here has a step down transformer. It is designed
to reduce the voltage from the primary winding to the secondary winding. This kind of transformer “steps
down” the voltage applied to it.
Modules

The following are the various modules.
•

•

IR sensor used to detect speed: The sensor being used here is an infrared sensor and it will detect
the voltage and convert into rotations per minute (it will record the number of pulses). This RPM
will be used to check whether it is lower or higher than a specified RPM. If low, then the LED stays
on else off.
GPS determines location: If the RPM is greater than its threshold value the switch is triggered and
it starts to send the SMS/message. This message calls for the GPS location coordinates to determine
where the vehicle is at that moment of time.

•

GSM modem for communication: GSM in this project acts as a SMS Receiver and SMS sender A
GSM modem is used to send the position (latitude and longitude coordinates) of the vehicle from a
remote place. The GPS will keep sending the data that indicates the position of the vehicle.
• Message on App and SMS: When the user request is sent to the number at the modem, the system
automatically sends a reply in return to that mobile indicating the position of the vehicle in terms of
latitude and longitude. This GPS number and coordinates are also sent on an Android application
that can help catch the people who commit over speeding and also determine if any accident has
occurred.
Input and Output Specifications
• The input will be the voltage levels which are then converted into rotations per minute depending
upon the number of pulses recorded by the IR sensor.
• This is communicated using the RS-232 protocol which provides serial communication between the
modems and the microcontrollers. A serial driver IC is used to convert the TTL voltage levels to the
RS-232 voltage levels.
• The output of the entire system will be the message to the Android application or the SMS sent to
the mobile of the person committing the over speeding.
User Interface Specification
The user interfaces in this case are basically the SMS on the mobile phone and the Android application.
• Mobile Phone: The user will get a notification SMS on their cell phones informing them that their
vehicle has gone over the threshold speed and it will contain all the information like the RPM, the
mobile number of the person and the GPS coordinates.
• Android application: Once the GSM is triggered, then it sends a message to the registered mobile
number as well as to the Android application. This Android application is needed to ensure that
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anyone who has this App can get to know where this over speeding has occurred. The police
officers must download this to keep up to date of the over speeding taking place.
Hardware Specification
• Two 8051 AT89S52 microcontrollers: They contain the transmitting and the receiving pins that
enable communication between the GPS and the GSM. 2 have been used as one is being used to
both receive and transmit using the TX and RX pins for the GSM data while the other only uses the
TX pin to receive the data from GPS.
• GSM Modem: It is used to send the SMS to the mobile number. A GSM modem is a wireless
modem that works with a GSM wireless network. A wireless modem behaves like a dial-up modem.
The main difference between them is that a dial-up modem sends and receives data through a fixed
telephone line while a wireless modem sends and receives data through radio waves
• GPS Receiver: It is used to receive the coordinates of the position of the vehicle. GPS
receiver tracks the necessary satellites by typically using one or two hardware channels. The set will
track one satellite at a time, time tag the measurements and combine them when all four
satellite pseudo ranges have been measured. These receivers are among the least expensive
available, but they cannot operate under high dynamics and have the slowest time-to-first-fix
(TTFF) performance.
• EEPROM: The memory that is used to store the mobile number. It is a type of non-volatile
memory used in computers and other electronic devices to store relatively small amounts of data but
allowing individual bytes to be erased and reprogrammed.
• The LCD (Liquid Crystal Display): It is used to display the mobile number and the coordinates
(latitudes and longitudes) of the vehicle and the rotations per minute. It is a flat-panel display or
other electronic visual display that uses the light-modulating properties of liquid crystal. Liquid
crystals do not emit light directly
• Serial Driver IC: To convert the TTL voltage to RS-232 voltage.
• Antennas: To catch a network for mobile communication.
• 12V/3.2A battery and power regulators: This is the power supply that will be used to power the
entire circuit.
• Resistors: To be used to regulate current in the circuit.
• IR sensor: To sense the rotations per minute (RPM) of the vehicle’s wheel. An infrared sensor is an
electronic instrument which is used to sense certain characteristics of its surroundings by either
emitting and/or detecting infrared radiation. In this case, it measures the number of pulses to
calculate the RPM.
• LED lights: To denote whether the IR sensor has received the signal or not.
• 4 Switches: The first three switches are used to enter, modify or save the mobile number to which
the messages are to be sent. The 4th switch is used to directly send the command to send the
message that will contain the present components.

Results
The threshold value of the sensor had been set to 120 RPM. The IR sensor calculated the accurate RPM
based on the number of pulses. The RPM in the model could be controlled using a motor which was used to
increase/decrease the speed of the model wheel in the system. The corresponding RPM could be seen being
reflected in the LCD screen. Once the speed was made to be above 120 RPM, the SMS was sent to our
phone which showed the location coordinates determined by the GPS and initial setup of GPS shown in
Figure2.
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Fig2. Initial GPS setup

Both the latitude and longitude of the location was visible in the mobile, the Android application as well as
the LCD screen.

Fig3. Latitude and Longitude

Once the SMS was sent, the system terminates. We can send a message from the registered mobile number
to either clear all the logs or to stop transmitting further messages as shown in Figure3.

Fig4. SMS Data

There is an important condition that the system should be fitted or set in an environment where the signal is
available or strong. If this is not the case, the GPS will not be able to show the current location coordinates
due to the absence of any signal. Another condition is that the threshold RPM should be decided after
careful consideration. To utilize this system in the real world, we would need all the traffic police stations
to with an Android application that can be used to find the GPS location of all the vehicles. Once they have
installed the application, they can fit all the public transportation vehicles: both taxis and buses, with this
embedded system.
This system can be installed in the rear end of the front wheels (any one). All the public transportation
vehicle drivers have the GPS connected with their registered mobile numbers. This mobile number has to
manually embed into the GPS. In the model system, this has been done using switches. In case any of these
vehicles commits over speeding, a warning message will keep sending to the driver, and the Android
application for the police station, hospital and ambulance.
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One of the main goals of this work is to use GSM technology to intimate to the owner of the vehicle about
over speeding by sending an SMS to the owner and warning them to decrease the speed, else a fine will be
imposed by the police. The SMS would be sent to police, hospital as well as the ambulance on an Android
application on their respective mobile phones. Furthermore, by integrating a GPS system, the location
information can be sent to the ambulance.

Conclusion
According to the current problems and situations of over-speeding of vehicles that are very serious and
prone to accident. This embedded has fully automated and intuitive functions of GPS and GSM. It has
embodied the embedded mature and intelligent development technologies like the GPS satellite positioning
technologies. There are many other applications that are there in this system along with the proposed one.
For instance, this system can also help the driver to know the current location of his/her means of
transportation by just sending another SMS. Similarly, another SMS can tell their vehicles to stop (this is
similar to the case where if the speed goes above the threshold RPM the driver can also explicitly send an
SMS to the GPS and the motor to stop the rotation). This can also be achieved by a switch in the system.
This application can be extended to include the medical examiners, doctors as the direct users of the
Android application. As many of these accidents result in some one or a group of people getting hurt, the
ambulance too would benefit by receiving the location of the incident. Apart from accident detection, the
system can also be used as a simple Vehicle Tracking System (VTS). Though the risk of accidents cannot
be eradicated completely, this work aims to reduce the number by a considerable amount.
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Abstract: This paper presents the predictive approach for Seizure Detection using Extremely Randomized
Trees algorithm. The input to the algorithm is from an IEEG device which has 14 electrodes measuring the
brain signals. The features global as well as local features are extracted from the IEEG device. Features
include maximum, minimum and variance of the wave and consequent derivative of the wave and these
features act as attributes for the classifier model. Seizure is a genetic disorder which causes electrical
disruptions in the brain causing the patient to lose control of the body. A mechanism is developed to detect
Seizure with high efficiency. It uses features to train two ExtraTreesClassifier forests consisting of 1000
trees each. The first forest was used to distinguish between seizure and notseizure clips, while the second
was used to distinguish between earlyseizure and notearlyseizure clips. This later was hosted over
AzureML and any medical device from any hospital connected over the network could use this algorithm.
Keyword: Seizure-IEEG-Extremely Randomized Trees-Global Features-Local Features-ScikitLearn
I. INTRODUCTION
For individuals with drug-resistant epilepsy, responsive neuro-stimulation systems hold promise for
augmenting current therapies and transforming epilepsy care.500,000 experiences seizures despite multiple
attempts to control the seizures with medication. For these patients responsive neuro-stimulation represents
a possible therapy capable of aborting seizures before they affect a patient's normal activities. In order for a
responsive neuro-stimulation device to successfully stop seizures, a seizure must be detected and electrical
stimulation applied as early as possible. That is what this work is. We shall be using an IEEG device to
measure the signals. It consists of 16 electrodes which would be measuring the electrical brain impulses
from there placed positions. The sample input can be seen in Fig 1 and signals are shown in Fig2.

Fig.1 showing placement of electrodes

Fig2. SDA algorithm using the spikes of brain signal
Predictive solution was generated using the Extremely Randomized Trees algorithm developed by Geurts,
Ernst, and Wehenkel, and implemented in python using scikitlearn’s Extra Trees Classifier. For each of the
12 subjects our algorithm generated between 426 and 1770 features from each clip (depending on the
number of channels) and used these features to train two Extra Trees Classifier forests consisting of 1000
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trees each. The first forest was used to distinguish between seizure and not seizure clips, while the second
was used to distinguish between early seizure and not early seizure clips.
II.LITERATURE REVIEW
Current seizure detection algorithms in profitable responsive neuro-stimulation devices are tuned to be
hypersensitive, and their high false positive rate results in unnecessary stimulation. The preliminary works
in this field were the analysis of spikes in EEG device by Gotman and Gloor 19763. Most of the algorithms
that are used now-a-days use moving window analysis of the electrical signals from the scalp or directly
from the brain which analysis the data that is present in the window. Later on many trials using cardiac,
chemical and motion-related signals to detect seizure were also used. Commonly used measures for EEG
quantification include (i) amplitude and/or signal power, often restricted to a particular frequency band (or
weighted as a function of frequency) via application of a filter to the signals, (ii) frequency changes in the
signal, (iii) phase variable changes, (iv) rhythmicity changes, and (v) a measure of distance between the
signal segment and a template signal with known morphology. These quantities may also be combined to
derive other measures, such as signal arc-length or line-length measures, or measures of similarity between
the power spectral densities obtained from different signal epochs 2. Often the ratio between the recent
moving window (“foreground”) and past non-seizure values (“background”) is compared to a threshold, in
order to detect significant.
III. METHOD PROPOSED
The data is collected from Penn and Mayo clinic and it is freely hosted. Within folders data segments are
stored in matlab .mat files, arranged in a data structure with fields as follow:
1. Data: a matrix of EEG sample values arranged row x column as electrode xtime.
2. Data_length_sec: the time duration of each data row (1 second for all data in this case)
3.latency: the time in seconds between the expert-marked seizure onset and the first data point in the data
segment (in octal training segments only)
4.sampling_frequency: the number of data samples representing 1 second of EEG data. (Non-integer
values represent an average across the full data record and may reflect missing EEG samples)
5.channels: a list of electrode names corresponding to the rows in the datafield.
ictal_segment_N.mat - the Nth seizure training data segment
interictal_segment_N.mat - the Nth non-seizure training data segment
test_segment_N.mat - the Nth testing data segment
A) Approach towards the problem
Initially started with basic set of global features formed by calculating a quantity of interest averaged over
all electrodes, and then estimating statistical properties of that quantity. These features included properties
such as the maximum, mean and variance of the readings over the 1 second span and similar quantities for
the power spectrum. Thus, the global features over the entire clip, averaged over all electrodes. Before
selecting these features, clips were down sampled to decrease noise. A frequency of 100 Hz found to be
optimal for noise reduction without loss of meaningful information. This set of 12 global features was used
to train two classifiers on the entirety of the training data, and were able to achieve an AUC score of 0.84
on the Kaggle leaderboard. To make more sense to run subject specific classifiers, as in a real world
application a machine learning algorithm would most likely be trained on individual subjects so as to
maximize the effectiveness of detecting early seizures in that subject. Thus the proposed algorithm over
each subject’s training and test data individually, which boosted our score up to 0.855 (the same exact
algorithm was used for each subject).
It soon became clear from visual inspection of the data that different groups of electrodes produced vastly
different signals, presumably due to placement of the electrodes with respect to the origin of the seizure.
Features thus calculated by simply averaging over all the electrode signals failed to capture the whole
picture. Thus the individual channels of each subject’s data clip to generate features. This effectively
multiplied the number of features per clip by the number of channels and boosted score up to 0.9. After
considering the importance of time dependence of seizure, especially at the onset, the good idea to generate
features from the first and second derivatives of the time series data. This effectively tripled feature size

98

99
Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

and improved score to 0.94. Additionally, to take advantage of correlations between electrodes, a feature
was added for the mean of the covariance between channels, taken over all possible combinations of two
electrodes. This improved the AUC score to 0.95. At this point 24 channel features and 42 global features
per clip, giving total of between 426 and 1770 features, depending on the number of channels.
The proposed algorithm seemed to perform best, in terms of identifying early seizure clips, when raised the
early cutoff from 15 to 19 seconds. The proposed model is based on the ExtraTreesClassifier algorithm,
which, like many treebased algorithms, produces a result by averaging over the outputs of an ensemble of
decision trees. In this algorithm, trees are grown from a randomly selected subset of the training data (of
size square root the number of training samples) by randomly selecting from the list of all features a subset
(of size square root of the number of features) to consider for splitting the current node. For each of these
features, a cut point is chosen at random, and the cut that performs the best is used to split the node. For
each subject, the features described in Section 2 were generated from the subject training data and used to
train two ExtraTreesClassifiers, one to discriminate between ictal and interictal clips and the other to
separate earlyseizure clips from everything else (lateseizure+ nonseizure).The number of trees used in each
classifier was set to 1000,and the minimum number of samples required to split a node was set to 1. Several
other classifiers, including gradient boosted trees and embedded trees were tested as alternatives to the
ExtraTreesClassifier approach. This was later uploaded on Microsoft Azure ML to achieve better
computational speed and less time consumption.
B.)Features Extracted For Model Construction
Initially started with a basic set of global features formed by calculating a quantity of interest averaged over
all electrodes, and then estimating statistical properties of that quantity. These features included properties
such as the maximum, mean and variance of the readings over the 1 second span, and similar quantities for
the power spectrum. By using global features over the entire clip, averaged over all electrodes. Before
selecting these features, clips were down sampled to decrease noise. A frequency of 100 Hz found to be
optimal for noise reduction without loss of meaningful information. This set of 12 global features was used
to train two classifiers on the entirety of the training data. The proposed method make more sense to run
subject specific classifiers, as in a real world application a machine learning algorithm would most likely be
trained on individual subjects so as to maximize the effectiveness of detecting early seizures in that subject.
Thus the proposed algorithm over each subject’s training and test data individually, which would make the
algorithm more efficeient. It soon became clear from visual inspection of the data that different groups of
electrodes produced vastly different signals, presumably due to placement of the electrodes with respect to
the origin of the seizure. Features thus calculated by simply averaging over all the electrode signals failed
to capture the whole picture. The individual channels of each subject’s data clips to generate features. This
effectively multiplied the number of features per clip by the number of channels and boosted score up to
0.9.After considering the importance of time dependence of a seizure, especially at the onset, we realized
that it would be a good idea to also generate features from the first and second derivatives of the time series
data. This effectively tripled feature size and improved our score to 0.94. Additionally, to take advantage
of correlations between electrodes, a feature was added for the mean of the covariance between channels,
taken over all possible combinations of two electrodes. This improved the AUC score to 0.95. At this point
we were using 24 channel features and 42 global features per clip, giving us a total of between 426 and
1770 features, depending on the number of channels.
Lastly, the proposed algorithm seemed to perform best, in terms of identifying early seizure clips, when we
raised the early cutoff from 15 to 19 seconds. This change in labeling of the training data increased
efficiency.
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A. Architecture

Fig3. Architecture of the solution.
B. Input in Matlab Visulization

Fig4. represents the magnitude of electrical impulse sensed by the IEEG devices on x-axis and time
on the y-axis(Reading from IEEG device in 2D)

Fig5. represents the input and the test signals as the Magnitude of electrical impulse on x-axis,
number of electrodes on Z-axis and time on the y-axis (Reading from IEEG device in 3D)
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Results:
As Extremely Randomized Tree Algorithm for detection of the Seizure the AUC score of the method used
is found out to be as in Table 1
Features
AUC Score
Global only
0.66
Channel Features
0.7
Both
0.71
Table1: Table describing the AUC score of diff features.
Conclusion
The approach followed using Extremely Randomized Tree Algorithm for Epilepsy being a spontaneous
disease and seizure being one of the symptoms. As seizure can only be prevented, if an electrical impulse is
applied before seizure happens. As the technology advances more new techniques can be applied to detect
and prevent. Training a model specific for an individual and then using the parameters for determination of
the early seizure on the basis of ictal and interictal clips. After training the model AUC score of 0.71 is
achieved, which helped in detecting seizure with high efficiency. In future, different mechanism can be
used to attain higher efficiency.
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ABSTRACT:
Heart disease is the main cause for most of the deaths in India .If you're often stressed, and you don't have
good ways to manage it, you are more likely to have heart disease, high blood pressure, chest pain or
irregular heartbeats. It's not good for your body to constantly be exposed to stress hormones. Studies also
link stress to changes in the way blood clots which makes a heart attack more likely. If you respond to it in
unhealthy ways such as smoking or not exercising, researchers examined the eating habits of adults living
in Singapore to determine the health risks of eating Western-style fast food. The study found that
consuming fast food as little as once a week increases the risk of dying from coronary heart disease by 20
percent. The risk rises to 50 percent, if you consume fast food two to three times in a week. The risk shoots
up to 80 percent worst case, when you eat fast food more number of times per week. Due to work overload,
consumption of junk food and stress are the main reasons for the heart disease. This paper presents an
approach for the prediction of heart disease using k-means clustering algorithm.

KEYWORDS:Cholesterol, Blood sugar, Clustering, Mining, Diesease.
INTRODUCTION:
Based on Heart Disease survey, the WHO (World Health Organization) estimated that twelve million
deaths occur worldwide. Half of the deaths occurs in United States and other developed countries based on
cardio vascular diseases. Most of the death occurs in adults. Heart disease was the major causes of deaths
of different countries including India. In United States every 34 seconds the heart disease kills one person.
There are different categories of heart diseases. The important heart diseases are Cardiovascular Disease,
Cardiomyopathy and Coronary heart disease.
Everyone in the world is in a hurry to gain a luxurious life for them and for their future generations. So they
have started working for hours and hours like a machine with the aim of money and life security. They
stopped taking care of their health and started worrying for wealth.In between these hectic schedules,
people don’t follow healthy diet .our body can’t handle this type of lifestyle which results in blood pressure
and diabetics.Heart is the main part of the body, as it is supporter of our other body parts. Therefore people
should go for heart disease diagnosis. Health care checkup prediction result may not be with 100%
accuracy. Healthcare industry7generates large amount of data of patients and their disease diagnosis etc.
Diagnosis is a complicated and important task to be carried out with efficiency and accuracy, which
guarantee quality of service assurance to the patients. Diagnosis is made on the knowledge and experience
of doctor.Medical data mining is a domain of lot of imprecision and uncertainty. The clinical decisions are
usually based on the doctor’s intuition. Therefore this may lead to disastrous consequences. Due to this
there are many errors in the clinical decisions and it results in excessive medical costs 8.

MATERIALS AND METHODS:
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To have focus on diagnosis of heart disease different studies have been done. Different data mining
techniques hasbeen used by them for diagnosis and achieved different probabilities for each different
method.
In 11, Neural Network approach is used for analyzing the heart disease dataset. Feed forward neural
network model and back propagation learning algorithms are applied with variable learning rate and
momentum. Our dataset is collected from Cleveland database. As the heart disease dataset has 13 attributes
,so 13 neurons are required to represent the attributes in the input layer. It consists of a class attribute which
classifies the person into normal and abnormal person. One neuron is used for the representation of this
class. We can construct neural networks with or without single or multi hidden layers. In the network , the
test data is given as input. By adjusting weights, the output net is calculated. After the result, the author
came to a conclusion that classification process efficiency can be increased by applying parallel approach
or by applying genetic algorithm.In 12, A novel method CBARBSN, for association rule mining and
clustering the transactional database for the prediction of heart disease. First the medical transaction data
,which is our input attributes are transformed into binary and the proposed method is applied to it.From the
results , the authors conclusion is that the proposed CBARBSN algorithm is better than existing ARNBSN
( ) algorithm based on the execution time.
In 13, frequent feature selection method with fuzzy measure and relevant non-linear integral is used for the
heart disease prediction. Here the heart disease patient’s likelihood is predicted by using their medical
profiles. The normal prediction consists of weightage with lower value(0.1) and the value other than 0.1 is
considered as higher risk values. This algorithm improves accuracy with less executional time.
In 14, Naïve Bayes decision support is used for the heart disease prediction. Based on Bayes theorem Naïve
Bayes classifier applied. Similarity of patients getting heart disease is gathered from medical information
i.e. our input attributes such age, sex, cholesterol level, heart beat rate etc. It uses the method of maximum
similarity. Based onnaïve bayes classification machine learning and data mining methods are done.
Bayes theorem:P(H|X) = P(X|H)P(H)
P(X)
Where P(H|X ) is probability of H conditioned on X
P(X|H) is probability of X conditioned on H
P(H)is probability of H
P(X) is probability of X
Naïve bayes will predict patient’s chances of getting the heart disease or not.
In 15, By using data mining techniques, from the horoscope of a person the author predict heart disease. It
finds out the possibilities of a person suffering from the heart disease. Horoscope consists of 12 regions and
each region is called ‘house’. According to the house the author predicts the heart disease. The analysis is
implemented in weka tool. The algorithm used in this work is decision table. From this, the decision table
performed well when compared to the other algorithms.
In 16,The fuzzy expert system is designed for the heart disease diagnosis with reduced number of
attributes. In this the author finds how genetic algorithm and fuzzy logic 5combine together for efficient and
cost effective diagnosis of heart disease. The genetic algorithm and two models of fuzzy system Mamdani
and Takagi-sugeno were used to find the cost. The dataset were taken in Cleveland clinic foundation
dataset .The input field is a set of all the selected features and value ‘1’ or ‘0’ is the output of the system
which that indicates the presence or absence of disease.
For speeding up the K-Means algorithm3, researches have shown special interest. By either reducing the
computation complexity or by adopting K-Means implementations for parallel and distributed platforms.Kmeans is simplest learning algorithm to solve the clustering problems. The process is simple and easy, it
classifies given data set into certain number of clusters.Theworking of k-means algorithm is described in
two steps. The first step of the algorithm is selection of the data sets that is random selection of the K
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number of data sets and these are considered as the centroid or cluster mean. Remaining data set are
assigned to any one of the K clusters in which distance are more similar. The second step is to perform the
calculation of the new mean value of the all clusters.This process is continued until the termination has
occurred. By using K-means clustering algorithm with MATLAB software given datasets are divided into
different clusters in the above way. The person is classified into normal person(0) or abnormal person1,2,3,4
based on heart diseases.
It has two significant phases. In the first phase, the individual centroids are defined to k-clusters and in
another phase the data sets whose values is nearest to the centroid value are clustered together. Similarity
and the distances are used for finding the similarity between the data items.
K-Means Clustering Algorithm:
1.Pick k data objects from the database D randomly, and those data obj
considered as cluster centers for initially entered clusters
Randomly initialize K cluster centroids a1,a2,a3,……,ak belongs to
initial clusters
2.Repeat
2.1 left out objects are considered and assigned to clusters based on the similarity
2.2 new mean value is calculated based on the newly entered data objects in the clusters
Repeat {
for i = 1 to m
c( ') := index (from 1 to K) of cluster centroid
closest to .1'(')
for k =1 to K
K:= average (mean) of points assigned to cluster k
}
3.Until there is no change
Here we have taken the heart disease dataset from Cleveland database1. With this dataset, the heart attack
prediction with significant patterns is extracted.
Input attributes
1. Sex (value 1: Male; value 0: Female)
2. Age in Year
3. Oldpeak – ST depression induced by exercise
4. Restecg – resting electrographic results (value 0:normal; value 1: having ST-T wave abnormality; value
2:showing probable or definite left ventricular hypertrophy)
5. Fasting Blood Sugar (value 1: >120 mg/dl; value 0: <120 mg/dl)
6. Slope – the slope of the peak exercise ST segment (value 1:unsloping; value 2: flat; value 3: down
sloping)
7. Exang - exercise induced angina (value 1: yes; value 0: no)
8. Serum Cholesterol (mg/dl)
9. Test Blood Pressure (mm Hg on admission to the hospital)
10. Thal (value 3: normal; value 6: fixed defect; value 7: reversible defect)
11. CA – number of major vessels colored by fluoroscopy (value 0-3)
12. Thalach – maximum heart rate achieved
13. Chest Pain Type (value 1:typical type 1 angina, value 2: typical type angina, value 3:non-angina pain,
value 4: asymptomatic).
dataset from Cleveland database
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Fig1. Input dataset

RESULTS
1. Cholesterol level analysis

Fig1. Age Vs Cholesterol
The figure1 shows the un-clustered data for the attributes for age (in years) and serum cholesterol in mg/dl.

Fig2. Cluster data
The figure 2 shows the K-means clustered data for the attributes for age (in years) and serum cholesterol in
mg/dl. Here black represents normal person (no presence of heart disease) with integer value 1.Green, Blue,
Pink, Black represents abnormal (presence of heart disease with integer values 2,3,4,5 respectively.
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Fig3. Cluster with heart disease
In figure3 shows the K-means clustered data for the attributes for testing blood pressure (in mm Hg on
admission to the hospital) and maximum heart rate achieved. Here black represents normal person ( no
presence of heart disease) with integer value 1.Green, Blue, Pink, Black represents abnormal(presence of
heart disease with integer values 2,3,4,5 respectively.

CONCLUSION:
The main aim objective of this work is to predict more accurately the presence of heart disease, with
significant attributes by using data mining approach, Instead of going for a number of tests. Two data
classification techniques were applied namely modified K-means.In this work, heart disease prediction
system was developed using clustering algorithms to predict the effective risk level and accuracy of the
patients. In future work, an effective disease prediction approach can be designed to predict the heart
disease with better accuracy using different data mining techniques and compare the performance of
approach.
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ABSTRACT:
Thyroid gland secretes thyroid hormones to control the body’s metabolic rate. The malfunction of thyroid
hormone will leads to thyroid disorders. The under-activity and over-activity of thyroid hormone causes
hypothyroidism and hyperthyroidism. This paper depicts diagnosis on thyroid illness using decision tree,
which help in classifying the dataset in tune to previously mentioned disorders. This technique gives five
diverse part criteria to the development of choice tree. The part criteria are Information Gain, Gain Ratio,
Gini Index, Likelihood Ratio Chi-Squared Statistics, and Distance Measure. Among, the previously stated
part runs three principals have a place with Impurity based part criteria and other two are Normalized
Impurity based part criteria.Accordingly, thedecision tree arranges the thyroid information set into three
classes of thyroid sickness.

KEYWORDS:Artificial Neural Network, Prediction, Radial Basis Function, Learning Vector
Quantization.

INTRODUCTION:
The malady conclusion should be possible by achieving the right grouping. For this, the methods utilized
ought to have the capacity to handle a substantial volume of information. Additionally, it is crucial to make
compelling and solid decision. In therapeutic science, decision making assumes a fundamental part to order
the sicknesses. This makes a difference the doctor to settle on decisions effectively. For every assignment
of decision making models, decision trees are huge to settle on dependable decision.The thyroid or the
thyroid organ is an endocrine organ. The thyroid organ discharges thyroxine (T4) and triiodothyronine (T3)
into the circulation system as the chief hormones. The capacities of the thyroid hormones are to control the
rate of digestion system what's more, influence the development. There are two most normal issues of
thyroid issue or thyroid illness. They are Hyperthyroidism – discharges an excessive amount of thyroid
hormone into the blood because of over dynamic of thyroid and Hypothyroidism - at the point when the
thyroid is not dynamic and discharges too low thyroid hormone into the blood1, 2. A decision tree is a
flowchart-like tree structure, where each interior hub (non-leaf hub) signifies a test on a trait, every branch
speaks to a result of the test and every leaf hub holds a class name. The top most hub in a tree is the root
hub. The development of decision tree classifiers does not require any space information and suitable for
exploratory information disclosure. Decision tree affectation can be utilized for straightforward and quick
characterization. Decision tree calculations can be utilized for order as a part of numerous application
regions, for example, medication, space science, budgetary examination, molecular biology3, 4. This work
uncovers that the part criteria assume a key part in building decision trees. The five part criteria utilized as
a part of this work can be portrayed as Impurity based and standardized debasement based. At the point
when the information set is little, part criteria don't make a difference. Be that as it may, for huge
information set, it is hard to create more exact decision tree. Thyroid dataset for this work was gathered
from UCI machine learning repository5.
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MATERIALS AND METHODS:
Anupam Shukla et al., proposed the conclusion of thyroid issue utilizing Artificial Neural Networks
(ANNs).Three ANN calculations; the Back engendering calculation (BPA), the Radial Basis Function
(RBFN), and the Learning Vector Quantization (LVQ) Networks have been utilized for the finding6.
Lale Ozyilmaz et al., concentrated on appropriate elucidation of the thyroid information other than the
clinical examination and corresponding examination is a critical issue on the determination of thyroid
infection. Different neural system techniques, for example, Multi-Layer Perceptron (MLP) with backpropagation(BP) and quick back-proliferation (FBP), Radial Basis Function(RBF), and versatile Conic
Section Function Neural Network(CSFNN) have been utilized and analyzed for the finding of thyroid
illness7. Fatemeh Saiti et al., proposed Support Vector Machines and Probabilistic Neural Network for
characterization. These techniques rely on upon intense arrangement calculations, keeping in mind the end
goal to manage excess and insignificant components. Hereditary Algorithm is an enhancement strategy. It
works iteratively on a populace of structures every which speak to an applicant answer for the issue
legitimately encoded as a series of images (e.g. Twofold). Here, three fundamental hereditary
administrators direct this pursuit: choice, hybrid and transformation. This is an iterative pursuit. The PNN
is a managed neural system and it can be broadly utilized as a part of the range of example
acknowledgment, nonlinear mapping and probability proportions8. Ordonez et al., looked at affiliation
principles and decision tree rules. Affiliation rules search for shrouded designs making them appropriate for
finding prescient standards including subsets of the restorative information set. The outcomes are affiliation
guidelines are insignificant, show up at low backing and found principles are substantial in number. A
decision tree speaks to a prescient model of the information set. Truth be told, the substantial number of
found affiliation tenets may secure standard rundown. A decision tree can have no less than half
expectation precision and for the most part above 80% exactness for parallel target variables9. Kalle et al.
utilized Logical likeness measure for the identification of liver, thyroid, diabetes and tumor. Examination among
neural system and correlation between bolster vector machine and counterfeit neural system calculations have
been utilized for analysis of thyroid diseases 10-13.

This area clarifies about the calculation and formulae utilized for this work. We are using decision tree and
neural networks to compare and present the results.
(i)
Approach for Construction of Decision Tree :
The accompanying calculation has been utilized for the development of the decision tree3.
Input: Data partition, D (training dataset) Attribute list, Attribute selection
method
Output: Decision tree
Method:
•
•
•
•
•
•
•
•

Create a node N;
If tuples in D are all of the same class, C then Return N as a leaf node labeled with
the class C;
If attribute list is empty then Return N as a leaf node labeled with the majority class
in D;
Apply attribute selection method to find the best splitting rule;
Label node N with splitting criterion; Attribute list = attribute list – splitting
attribute;
For each outcome j of splitting criterion Let Dj be the set of data tuples in D
satisfying outcome j;
If Dj is empty then Attach a leaf labeled with the majority class in D to node N;
Else attach the node returned by generating decision tree to node N;
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• Endfor Return N;
(ii)
Neural Network Approach :
The proposed work chooses the back spread calculation for expectation investigation of Thyroid ailment.
Back spread is a neural system learning calculation. Neural system is an arrangement of associated
info/yield units in which every association has a weight connected with it. The most mainstream neural
system calculation is back engendering. The back engendering calculation performs learning on a multilayer nourish forward neural system.Every propagation involves: 1) Forward proliferation of a preparation
example's info through the neural system keeping in mind the end goal to produce the proliferation's yield
accusations. 2) Back proliferation of the engendering's yield accusations through the neural system
utilizing the preparing example's objective keeping in mind the end goal to produce the deltas of all yield
and concealed neurons.

Fig1. Process Model

RESULTS
This section shows results obtained experimentally using the WEKA data mining tool. The output is
shown through series of screenshots. The decision tree is obtained through the tool. Six attributes and 215
instances. The six attributes include T3resin, thyroxin, triiodothyronine, thyroidstimulating, TSH_value,
class.

The above figure 1 shows us how many candidates have hyper thyroid and how many suffer from hypo
thyroid. It also depicts candidates who don’t suffer either.
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Figure 2 shows the tree obtained using the WEKA tool. From the tree itself we can clearly see the
number of people who suffer from thyroid illness and the tree makes the classification easier for us.

We have implemented the predictive neural model to classify the thyroid disease in WEKA Neural
Network Toolbox software. The above figure depicts the work process.
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Fig4. Categories of Thyroid
The Figure4 depicts the candidates suffering from hypo and hyper thyroid. It also shows the candidates
who are not suffering from this illness

CONCLUSION:
This helps to diagnosis the thyroid diseases through the extracted rules.From the obtained results it is clear
that standardized based splitting rules have high exactness and sensitivity or genuine positive rate. This
work can be reached out for any medicinal datasets. Further improvement can be made by utilizing
different streamlining calculations or principle extraction calculations.We’ve concluded that after
comparing between decision tree and neural networks, its proved that neural networks predicts with better
accuracy than that of the decision tree, even the difference is very minute.
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Abstract: Nowadays, a person’s medical information is just as important as their financial records as they
may include not only names and addresses but also various sensitive data such as their employee details,
bank account/credit card information, insurance details etc. However, this fact is often overlooked when
designing a file storage system for storing healthcare data. Storage systems are increasingly subject to
attacks, so the security system is quickly becoming a mandatory feature of the data storage systems. For the
purpose of security we are dependent on various methods such as cryptographic techniques, two step
verification and nowadays even biometric scanners. In this project our aim to create a secure file storage
system which provides two layered security. The first layer is in the form of a password using which the
file is encrypted at the time of storage and second is the locations at which the user wants the files to be
accessed. Thus, this system would allow a user to access a file only at the locations specified by him/her.
Therefore, the objective is to create a system which provides secure file storage based on geolocation
information.

Index Terms— Geolocation, file security, AES, encryption, SHA, Healthcare data.

INTRODUCTION

The ways of the healthcare industry have changed significantly over the previous decade, as those who give
health related administrations have started moving from paper-based procedures to electronic strategies.
Today, it is not unusual to have a specialist enter an exam room with a portable workstation close by rather
than use paper based charts. The medicinal services business produces enormous amount of information
and those in the field perceive the advantages of consolidating more computerized procedures into their day
to day operations such as cost investment funds, expanded effectiveness, and enhanced interchanges, to
name a few.
The class of people who work towards obtaining people’s sensitive information and misuse it
have now
become more interested in their healthcare records as it provides them not only with their personal details
such as name, address etc., but also other valuable information such as employer details, bank
accounts/credit card information.. By taking a patient's personal information and medical data, they can
illicitly get medical goods and services. The victims are then left to manage the specialists, hospitals,
insurance agencies etc. to determine the resulting monetary aftermath. Now and again, the victim can even
lose their insurance, bringing about unreasonable out-of-pocket installments to have their insurance
reestablished. There is additionally the threat of the true patient's medical records being changed or
inaccurate data being inserted as a consequence of abuse or carelessness, which may keep them from
getting legitimate treatment.
However, this sensitive nature of healthcare information is often overlooked when designing a file storage
system for storing healthcare data. Therefore there is a need to implement secure file storage systems for
healthcare data. This security can be authorized by utilizing various cryptographic procedures. Along with
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the assistance of these procedures the imperative documents can be encrypted and the clients can be given
their suitable cryptographic keys.
Two-factor authentication systems have usually joined "something you know, for example, a secret key or
passphrase, with a second component to expand verification quality: either "something you have, (for
example, an entrance card or token), or "something you are, (for example, biometrics). A supplementary
component has recently been added to this to improve validation abilities: "somewhere you are", also called
geolocation. Using this feature in a multi-element verification system, we can limit remote access of
documents to specific trusted areas.
The suggested file security system encrypts the files using Rijndael Algorithm (AES), In order for the file
to be stored in a more secured manner, the system uses two more security mechanisms. First, each file has a
password associated with it, without which the file cannot be accessed. This password is defined by the
user and stored in the database after being hashed using SHA-512 algorithm.Secondly, at the time the user
uploads the file, the system records the user’s current location and defines a trusted area, such that the file
is accessible only within it. Therefore, when the user tries to access the file the system again captures the
user’s location and checks whether it is in the confinement of the trusted area. To provide additional
security the location for describing the trusted area is also encrypted using the Rijndael Algorithm (AES).
Literature review [1]
Various existing techniques used for cloud storage have been discussed
Identity Based Authentication

In Cloud Computing, resources and services are distributed across numerous consumers. So there is a
chance of various security risks. Therefore authentication of users as well as services is an important
requirement for cloud security and trust. When SSL Authentication Protocol (SAP) was employed to cloud,
it becomes very complex. As an alternative to SAP, proposed a new authentication protocol based on
identity which is based on hierarchical model with corresponding signature and encryption schemes.
Efficient Third party auditing

A novel and homogeneous structure is introduced to provide security to different cloud types. To achieve
data storage security, BLS (Boneh–Lynn–Shacham) algorithm is used to signing the data blocks before
outsourcing data into cloud. BLS (Boneh–Lynn–Shacham) algorithm is efficient and safer than the former
algorithms.
Effective and Secure Storage Protocol
Current trend is users outsourcing data into service provider who have enough area for storage with lower
storage cost. A secure and efficient storage protocol is proposed that guarantees the data storage
confidentiality and integrity. This protocol is invented by using the construction of Elliptic curve
cryptography and Sobol Sequence is used to confirm the data integrity arbitrarily. Cloud Server challenges
a random set of blocks that generates probabilistic proof of integrity.

Proposed System
User Login
i.
Every user is assigned an ID and password at the time of registration
ii.
This password is stored in the database after hashing using the hashing algorithm.

116

117
Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

iii.
iv.
v.

At the time of login, the users are prompted to enter their valid ID and password.
The entered password is hashed using the same algorithm and then matched with the password
associated with the user in the database,
Once the user logs in, a session is established which allows the user to access the features of the
system. i.e. unless one enters the valid credentials, one cannot access the system.

File Upload and Storage procedure
i.
Once the user enters the system, he gets the option to upload a file.
ii.
The user can browse the system and select a text file to upload.
iii.
If the users tries to upload a file other than a text file, an error message is displayed prompting the
user to select a text file.
iv.
Every file is associated with a password which is defined by the user at the time of uploading.
v.
This password is hashed and stored in the database along with the path of the associated file.

vi.
vii.
viii.
ix.

The user also specifies a radius which is used while accessing the file to define a trusted area.
At the time of uploading the file, the user is given an option to specify the locations where the file
can be accessed. The user can provide multiple access locations.
These locations are specified by giving the name of the locations on the map shown on the screen.
The system then obtains the co-ordinates of these locations specified by the user which are then
encrypted and stored in the database.

File Encryption procedure
i.
At the time of uploading, the text file is encrypted and stored at the server.
File Download procedure
i. Once the user logs in to the system, the user gets an option to download an already uploaded file
ii.
The system displays the list of files uploaded by the user.
iii. When the user selects a file for download, the system accesses the user’s current coordinates.
iv.
The system decrypts the co-ordinates associated with the file and checks whether the current coordinates fall within the trusted area of the file using the radius given by the user at the time of file
upload.
v.
If the current co-ordinates fall within the trusted area, then the user is prompted for the password
associated with the file, else the user is denied access to the file.
vi.
Only when both the co-ordinates as well the password are validated the user is granted access to the
file.
Hash Salt algorithm
The basic hashing algorithm used is SHA-512.The message digest obtained from the algorithm is
appended with the hash of a salt. The salt used is the user’s login id for the user’s login password
and the id of the file for the file’s password.
a.Overview of SHA-512 [3]

SHA-512 is a variant of SHA-256 which operates on eight 64-bit words. The message to be hashed
is first:
(1) padded with its length in such a way that the result is a multiple of 1024 bits long, and then
(2) parsed into 1024-bit message blocks M(1) ; M(2) ,…..,M(N)
. The message blocks are processed one at a time: Beginning with a fixed initial
hash value H(0) , sequentially compute
H(i) = H(i-1)+ CM(i) (H(i-1));
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where C is the SHA-512 compression function and + means word-wise mod 264 addition. H(N) is
the hash of M.
Encryption Algorithm
The algorithm used for encrypting the file and the coordinate values is the Rijndael Algorithm (AES). The
key used in the algorithm is the message digest obtained after hashing the password entered by the user
while accessing the file. The message digest is obtained using the ripemd128 algorithm.
a. Overview of AES [4]
AES is a block cipher with a block length of 128 bits. AES allows for three different key lengths: 128,
192, or 256 bits. With regard to using a key length other than 128 bits, the main thing that changes in
AES is how you generate the key schedule from the key. Encryption consists of 10 rounds of processing
for 128-bit keys, 12 rounds for 192-bit keys, and 14 rounds for 256-bit keys. Except for the last round in
each case, all other rounds are identical. Each round of processing includes one single-byte based
substitution step, a row-wise permutation step, a column-wise mixing step, and the addition of the round
key. The order in which these four steps are executed is different for encryption and decryption.
Results and Discussion
The basic UI design for the various functionalities mentioned above is given below:
A. Client Login Page:

Conclusion
The proposed system ensures the security of the file stored on the server by using a two factor verification
method one of which is the password which is used to encrypt as well as access the file and the other
utilizes the concept of a trusted area therefore ensuring that the file cannot be accessed by anyone unless
they are at the right place and have the right credentials. Such kind of authentication process can be used to
improve the file storage systems in hospitals and other services which record a user’s personal and
healthcare information and who want to store sensitive data and allow access to it only at certain specific
locations.
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Abstract
Now-a-days the number of patients has significantly increased and in emergency cases the patients will have
to be rushed to the hospital as early as possible so that they can be treated. Due to significant increase in the
number of patients the hospital finds it difficult to send an ambulance from the hospital to every patient’s
location and if there is a serious case then the patient might even die if not taken to the hospital in time.
Keeping these things in mind the main idea behind this paper is to create a GPS system in which the GPS
tracker will be set up in the ambulance so that the hospital management can track down the location of the
ambulance at any time and if they get a call for an emergency case they can track down the ambulance
nearest to that location and send the ambulance to that location to pick up the patient, this will save time and
will help the patient to reach the hospital as early as possible.

Introduction
To detect emergency case and to send ambulance to the patient so that the patient can reach the hospital
within stipulated time. In the existing system when the hospital receives call for an emergency case the
hospital sends the ambulance which goes from the hospital to the patient’s location and then takes the
patient to the hospital, the factors like distance and traffic can affect the time taken by ambulance and in case
of emergency anything can happen even in a small amount of time. The main aim of the project is to make
sure that the patient reaches the hospital as soon as possible.
The main intention of the project is to create a GPS System in which the GPS tracker is set up in the
ambulance so that the hospital management can keep the track of all the ambulances and in case of an
emergency the ambulance nearest can be directly send to the patient’s location. This will help save time.
This system is implemented to overcome the drawbacks of the existing system in which GPS technology is
used to help hospitals provide better service to the patients.

Literature Review
In the paper Smart Phone Based Enhancement In Health Services Using GPS2, they proposed a system in
which they are using GPS to track the location of the victim and GSM to send a message in case of an
accident, so that the victim can be taken to hospital and treated as soon as possible.
In the article Emergency Traffic Management for Ambulance using Wireless Communication3, they
proposed a system in which in case of an accident the control room or the rescue team will receive a
message using GPS and GSM technology to indicate about the accident.In the paper An Approach towards
Traffic Management System using Density Calculation and Emergency Vehicle Alert6, they proposed a
system called Smart Traffic Light Control System that controls the change of traffic lights at intersection
points and gives high priority to emergency vehicles and Smart Congestion Avoidance System which
chooses the shortest routes to the destination having least congestions.According to the paper GPS Based
Shortest Path for Ambulances using VANETs7, vehicles can be turned into efficient data
collectors by getting them equipped with communication devices. Effective routing of
ambulance will help to improve the performance during emergency.In the paper Automatic
Ambulance Rescue System Using Shortest Path Finding Algorithm5, they proposed to create a system in
which they will place a RF transmitter in the ambulance and RF receiver in the Traffic lights, using Bio
sensor to detect the condition of patient while travelling and GPS to find out the location of the
accident.According to the paper Enhanced Functionality Emergency Call Application for Android4, their
idea is to create an application for smart phones which will use the GPS embedded in the smart phone to
send the their location to their pre-registered contacts by pressing a single button in case of an emergency.
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Proposed Method
Our Project is based on the location provided by the GPS Module i.e The Latitude and Longitude of the
position to be located. The Arduino Uno and the GPS module are connected to the system. The Arduino Uno
provides input to the GPS Module and the GPS returns the Latitude and Longitude as the output to the
arduino which displays it on the arduino software in the system. A C Programming code carries out the
above functions. The output of the Arduino Software in converted into a text file using a software called
CoolTerm.
In the Final Stage we get the text file of the Latitudes and the Longitudes from arduino software using
CoolTerm. The text file is connected to the IDLE (Python) software and a python code is writtern to get the
location of the particular Latitude and Longitude by linking it with google maps. The exact location is then
displayed in the Google Maps.
TOOLS USED
1. GPS Module – It gives the location i.e Latitude and Longitude of any particular place.
2. Arduino Uno – It is a microcontroller used to build digital devices and interactive objects that
can sense and control physical devices.
3. Arduino

Software – It is used to develop codes to provide input to the arduino kit to carry out different

functions.
3. CoolTerm - CoolTerm is a software which can convert the output of the a the latitudes and longitudes to a text
file which can be used to get the location of the position in Google Maps.
4. . IDLE (Python) - Integrated Development Environment (IDLE) is an integrated development environment for
python, which is bundled with the implementation of the language.

Flow Diagram
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Architecture

TXD - Transfer Data
RXD- Receive Data
GND - Ground
VIN - Voltage Input
SCL - Serial Clock Line
SDL - Serial Data Line
AREF - Analog Reference
IOREF - Input/Output Reference
RFU - Radio Transiver

Result

This shows that arduino is connected to laptop and code is uploaded to arduino via arduino software.

Above shows gps module connected to arduino to transmit and receive data(ie longitude and latitude of
location)
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Above shows the connection of arduino and gps module using jump wires.

Conclusion
The proposed system is used by the hospitals to track down their ambulances. The main aim of the project is
to minimize the deaths of critical patients by making sure that they reach hospital in time for treatment. GPS
technology is used so that the hospital can take immediate action which might reduce the severity. This
system is accurate and the main advantage is that it saves a lot of time.
Hospital can use GSM technology to send the message to the ambulance regarding the location of patient.
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ABSTRACT:
Today the devices that are made so far, for the safety of women and the device’s users have commonly
achieved one prospect, which is sending emergency messages, if the person is in distress or in case of an
emergency. This particular common functionality has been made only in software. There are a lot of
different applications, which work efficiently, but most of them are not very advanced. There are not many
he for this purpose. Most of these hardware devices are wearable and all of them have a distress button,
which on pushing will send distress messages, or will start a buzzer etc. One thing to be remembered, in
dangerous situations like these the first thing is to inform your emergency contacts and second important
point is how to protect yourself at that moment. There are many devices that provide a shocking mechanism
on contact, but this may revert back to the victim or hurt them, if there is nobody around in the area, the
alarm buzzer will not be able to help the victim.

KEYWORDS: Woman Safety; Safety band; smart safety device; Pepper spray; Arduino UNO;
Bluetooth.

INTRODUCTION
There has been a huge change or can be said advancement in how women are today, from how they were in
the previous century. Today, women all over the world can dream of doing things that only men could do.
They can work in whatever sector that they want to work in, play any kind of sport that they want to play,
wear anything that they want to wear and be anything that they want to be.The women seemed to be moving
towards a new era, but their seemed to be something that is still stopping them, hindering their success, and
sometimes stripping powerful women of their and self-sufficient and confident women of their dignity and
confidence and that is their absolutely dwindling security in today’s century. Specially, in a country like
India and its major cosmopolitan cities, where along with women’s successful career, crime against women
is rising in a bigger portion of that ratio. So this is an effort to reduce the crime rate to even up to 10 to 15%
and provide women with high rising powerful careers to live in a world where they are not so afraid to get
out and do their job. Where they do not feel the pressure of not working late at the office, or avoiding areas
of office which does not have an appropriate neighborhood and avoiding or removing themselves from
workplaces which seem hostile for women. They can feel safe to walk around late at nights without fear.
They don’t have to feel the need to be codependent on a man every moment of the day. I wanted to make a
device which could really give women a sense of freedom.

LITERATURE SURVEY
Vivek P N, Sushma S, Suhas R C, Reshma B S, Raksha Ramakrishna and Roopa J in1 have proposed a
system consisting of two modules: fear sensing system & Android based mobile phone. The first module
consists of a pulse monitor and a wearable skin conductance sensor, whose properties change when a person
is in fear or experiences anxiety. Once it is established that the person is in danger, the proposed fear sensing
system strobes Android based mobile phone to send a message to preselected number. Simultaneously a few
capacitors in fear sensing system start charging and all ready to discharge into the attacker who makes a
physical contact with the victim. However this electrical shock is good enough to incapacitate the attacker
for a good few seconds which are crucial for fight or flight and not damage any part of the body.
Chirag Jagtiani2 has proposed a design of a wearable security device, spotNsave, which can, with the click
of a button, alert your friends in case you are in any danger. The device consists of a Bluetooth wristband
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with an SOS button and an emergency app on your smartphone. The app can send location information to
your friends in the event of an unfortunate incident.
Jacqueline Ros3 has designed Revolar, which is a very small device that can be easily hidden under your
clothes, which means that it is not noticeable at all. It is connected with an app on your smartphone and you
activate the device by clicking on emergency button. Your loved ones are immediately notified when you
are in trouble and are also provided with GPS location. It works worldwide and it is compatible with iPhone
and android. It is embedded with easily replaceable battery that lasts for months.
Reinier den Hollander4 has proposed the design of a safety bracelet that notifies your contacts about where
you are. You activate it by clicking on the button located on the bracelet. The bracelet is connected to a
smartphone via Bluetooth and is equipped with microphone so the attack can be audio recorded which can
also be used as evidence during the court trial.
Perry Haldenby and Jaclyn Konzelmann5have proposed a small pendant called Amulyte which can be worn
on a necklace. It can be activated by pressing on its help button and it is has an embedded microphone and a
speaker which allow two-way communication. It instantly connects you to your family members and
caregivers and lets them know your location, if you need help. The pendant also tracks your activity,
ensuring you are staying healthy and active. The Amulyte Portal connects you with your family members
and caregivers. It contains important information such as the battery life, location, activity level and
emergency contacts. Family members can control the frequence of updates they receive, set alert preferences
and specify who gets them, as well as change the privacy settings. The portal can be accessed from any
computer or smartphone.
Alex Gladstone and Daniel Gladstone6 have showed the design of a very compact security wearable
measuring less than 1" x 1" and made of stainless steel and gemstones. It is a totally different type of
wearable, one that is capable of transforming virtually any fashion accessory you choose to wear into the
most advanced lifestyle and personal security wearable ever made. It is embedded with a microphone,
vibration motor and alert speaker. A good thing about it that is water resistant. Not only that it calls 911 for
the USA consumers it also calls other emergency contacts around the world.
Jeff Axup, Scott Buchanan and Karina7 proposed a personal safety system which comes in three different
designs. Just press the button on the Artemis Module three times fast to report an emergency. You will feel
the jewelry buzz three times to confirm that an emergency request has been received. The security operator
only has your location, motion data showing if you fall down, and whatever they hear you say. For your own
safety, Artemis doesn’t make any noise, so you won’t hear the operator’s voice. It is important that you
verbally provide as much detail as you can after you feel the buzz – the operator is listening and wants
guidance on what to do for you. The audio is also recorded and could be used as evidence in a criminal
investigation later. If you activate the sensor by accident you just deactivate it via your smartphone.
Diane Jenkins and Michael Markoe8 designed an anti-theft charm alarm that keeps your personal belongings
safe and protected. The system includes a piece of jewelry and a smart card which you put in your wallet. If
you set your purse down and walk away, the product determines the purse is still under your control, but will
warn you if you walk too far away from it. If someone takes your purse or wallet and walks away, it alerts
you with a light, vibration and an audible alarm. At the same time, the Smart Card located in your wallet
generates an audio alarm so the would-be thief knows you are protected.

PROPOSED WORK
The aim of the proposed work is to provide women with a device that gives them a sense of security that
they don’t have in today’s world. Women should be able to do what they want and be what they want to be
without being afraid that they can be raped, mugged, bullied or robbed. It provides them a sense of freedom
so that they can go out in the dark, or a hostile area or any place where they feel that they are in danger that
they can always depend on the device for help. With the device I want to give them the feeling that they can
take control of their security the same way that they can take control of their life. This device will give them
a sense that they are truly independent.
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OBJECTIVE
This device is made with a purpose of completely disarming the offender. The device is made of Arduino
UNO and a sprinkler device along with a tactile button. As soon as the tactile button is pressed an app gets
activated in the device user’s phone. This app then sends a message along with the location to the
emergency contacts that are registered with the app. Meanwhile on the device as soon as the tactile button is
pressed, the pepper spray on the device is activated.

OVERVIEWOF THE PROPOSED SYSTEM
The goal of this work is to provide a device that will provide its users an opportunity to get away from their
offenders at times of danger and also help them provide with a safety net when they can contact the people
who can help them at times when they do not feel safe but vulnerable. The device will provide them with all
the means to do that.This device consists of a push button. On pressing the button, it will send a signal to the
phone. On receiving the signal, the phone will trigger the application which will then send an S.O.S message
along with location to all the contacts saved in the application. It will also make a call to one of the contacts
that have been saved. The device can be activated once the person who’s carrying it feels that he or she is in
danger, or crossing an area that does not feel very safe, or they feel like they are being followed. At that time
this device will pair itself to the Android mobile phone that you are carrying. So that the operations on the
device can start as soon as the button is pressed.Once the button on the device is pressed the contacting for
help part is done by the application, and what the device does next is to give an opportunity for the user to
run from the offender. This is done by the pepper spray. After the button is pressed, the pepper spray is
activated. It will temporarily cause a blinding irritation in the offender’s eye and this will distract the
offender so that the user of the device can run and save them.
The device is made keeping in mind the problems faced by people, mostly women in India, who fall into
situations like these. It provides an opportunity to disarm the offender and make a run for it, while providing
time to people that the user has contacted to come to their aid. More than anything, it provides the user a
sense of being prepared for anything bad happening to them, which gives them an absolute sense of security.

FRAMEWORK
This image shows that the device is sending a signal to the phone. The phone pairs with the Bluetooth on the
device and activates the widget which will trigger the safety Application and send the SMS + location and
call one of the persons in the list added via the application. As for the device, after it sends the signal on
pressing the button, it sprays pepper spray on the device

Figure 1 Device sending a signal to the phone

SYSTEM ARCHITECTURE
The hardware device consists of Arduino Uno microcontroller which is attached to the Bluetooth device
which enables it to pair with the android phone of the user. After pairing and sending a signal the device
then activates the pepper spray. Here a servo motor is used to activate the pepper spray. When the servo
motor starts running it will pull the lever of the pepper spray and the pepper spray will instantly get
activated. Meanwhile, a button send SMS, location and call will be activated, when the widget is triggered
via the Bluetooth module.

126

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

Figure 2 System Architecture

DATA FLOW DIAGRAM

Figure 3 Level 0 Flow Diagrams

SYSTEM ANALYSIS AND DESIGN
Why Arduino?
Arduino is an open-source electronics platform based on easy-to-use hardware and software. It is intended
for anyone making interactive projects. Arduino senses the environment by receiving inputs from many
sensors, and affects its surroundings by controlling lights, motors and other actuators. Also the size is
appropriate for making it a variable device. And it easily interfaces with any module that you want to work
with, it’s very adaptable.Launch the arduino application and test the board using blink example. Upload your
program and check the output in Serial monitor.

Functional requirements
Functional requirements may be calculations, technical details, data manipulation and processing and other
specific functionality that define what a system is supposed to accomplish. Behavioral requirements
describing all the cases where the system uses the functional requirements are captured in use cases.
Functional requirements are supported by non-functional requirements (also known as quality requirements),
which impose constraints on the design or implementation (such as performance requirements, security, or
reliability). Generally, functional requirements are expressed in the form "system must do <requirement>",
while non-functional requirements are "system shall be <requirement>". The plan for implementing
functional requirements is detailed in the system design. The plan for implementing non-functional
requirements is detailed in the system architecture.
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PRODUCT PERSPECTIVE
1. The product/component must be paired with the android device as soon as it recognizes it, and comes in
its vicinity.
2. The product/component must send serial data on the press of a button via the Bluetooth module.
3. The product must be able to send sms and location, saved in the contacts as soon as it receives serial data.
4. The product must be able to store various contacts, their phone numbers, the text message for each
contact.
5. It should be able to call one of the contacts.
PRODUCT FEATURES
1. The Bluetooth module should be able to send and receive serial data
2. The Bluetooth device should be able to pair with the device.
3. The Bluetooth module should be able to establish RS232 communication serial port, to enable serial
communication.
4. The database in the Android Application should be able to record the details of the contact- email, phoneno and text message.
5. The android phone must be able to send messages with attached location.
6. The phone must be able to call one of the contacts stored in the database of the application.
7. The system must
damaged.

differentiate when the changes have been made or when the system hasbeen

USER CHARACTERISTICS
1. The system must not be damaged by external force
2. The system must be able to identify issues regarding the components
3. The system must report the issues back.

ASSUMPTIONS AND DEPENDENCIES
1. The system must work continuously 24x7
2. The device must send the serial data as soon as the button is pressed
3. The database of the application must keep appending the data as soon as a new contact is added.
4. The whole system should perform its functions instantaneously.
5. The system depends on battery power, so the battery should work efficiently.

NON FUNCTIONAL REQUIREMENTS
The Systems Engineering and Requirements Engineering, a non-functional criteria magnificently
requirements specific can be used under the other, so it gives requirement of a System Operation, rather
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behavior specific parts. They define the specific behavior and functions have entrusted with -Functional
Requirements. This was detailed in the Plan for Implementing Functional Requirements System Design
Implementing Plan for Non-functional requirements were detailed in the architecture of the system, because
they are significant have usually architectural Requirements.

SYSTEM REQUIREMENTS
HARDWARE
HC-05 BLUETOOTH MODULE
HC-05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for transparent
wireless serial connection setup. Serial port Bluetooth module is fully qualified Bluetooth V2.0+EDR
(Enhanced Data Rate) 3Mbps Modulation with complete 2.4GHz radio transceiver and baseband. It uses
CSR Bluecore 04-External single chip Bluetooth system with CMOS technology and with AFH (Adaptive
Frequency Hopping Feature). It has the footprint as small as 12.7mmx27mm.

Figure 5 HC-05 Bluetooth Hardware

SERVO MOTOR
A servomotor is a rotary actuator or linear actuator that allows for precise control of angular or linear
position, velocity and acceleration. It consists of a suitable motor coupled to a sensor for position feedback.
It also requires a relatively sophisticated controller, often a dedicated module designed specifically for use
with servomotors. Servomotors are not a specific class of motor although the term servomotor is often used
to refer to a motor suitable for use in a closed-loop control system. Servomotors are used in applications
such as robotics, CNC machinery or automated manufacturing.
A servomotor is a closed-loop servomechanism that uses position feedback to control its motion and final
position. The input to its control is some signal, either analogue or digital, representing the position
commanded for the output shaft.

Figure 6 Servo motor
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PEPPER SPRAY
Pepper spray, also known as OC spray (from "oleoresin capsicum"), OC gas, and capsicum spray, is a
lachrymatory agent (a chemical compound that irritates the eyes to cause tears, pain, and temporary
blindness) used in policing, riot control, crowd control, against protestors, and personal self-defense,
including defense against dogs and bears. Its inflammatory effects cause the eyes to close, taking away
vision. This temporary blindness allows officers to more easily restrain subjects and permits people using
pepper spray for self-defense an opportunity to escape.
Pepper spray is an inflammatory agent. It causes immediate closing of the eyes, difficulty breathing, runny
nose, and coughing. The duration of its effects depends on the strength of the spray, but the average full
effect lasts around thirty to forty-five minutes, with diminished effects lasting for hours. The effects of
pepper spray are far more severe, including temporary blindness which lasts from 15–30 minutes, a burning
sensation of the skin which lasts from 45 to 60 minutes, upper body spasms which force a person to bend
forward and uncontrollable coughing making it difficult to breathe or speak for between 3 and 15
minutes.Here Arduino Uno is used as a microcontroller. The Bluetooth module is attached to the
microcontroller. The servo is also attached with the Arduino Uno and the pepper spray is attached to one of
the legs attached to the fan of the servo. As the servo rotates it pulls the wire attached to the lever of the
spray and pulls the lever hence spraying.The Bluetooth module on click first baud rate is set. Then it’s set in
the slave mode. Then it permits the paired device to establish a connection and then it sends some data. The
data sent is serial data and to send it we use the Bluetooth print method. If Bluetooth module enables pairing
the pairing needs to enabled in the Android Device as well, to establish a successful connection.The
hardware required for this system includes: Arduino Uno, HC-05 Bluetooth Module, Servo motor a pepper
spray which has a lever, a tactile button, jumper wires, capacitor and a 10k ohm resistor for the tactile
button.

Figure 7 Circuit connections

SOFTWARE REQUIREMENTS
LOGIN MODULE
In this module, first we will develop a registration portal where a user can register him/her. The user will
provide details such as his name, phone number, email, and the emergency emails and phone numbers of the
contacts. Once the user has done this, he will be taken to the login page where he will login using his email
and password.
NUMBERS MODULE
In this module, we will let the user enter numbers of the emergency contacts and will start the work on the
call service.
MESSAGING MODULE
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In this module, we will implement the sms service. SMS will be sent to all the emergency contacts listed by
the user. We will also give the user an option to modify the default message that is sent.
NETWORK MODULE
Here, we will check all the network requirements that are needed for our application. If the requirements are
not satisfied, user will be notified accordingly.
SEND MODULE
In this final module, we will send the message as emails as well as through SMS. User can change the
message to be sent to the contacts.
DATA CENTER UNIT
The application will store the data which is added by the user in SQLite Database. It increments the no of
the rows as the user adds new contact data in the application of the user.
GUI
The user has the option to open the application and press the SMS, location and call button or it can activate
it using the device. It consists of a layout for adding data. It also consists of a layout which views all the
added contacts and enables them to be edited.

RESULTS
The expected outcome is that the pepper spray is sprayed on and the application should send the SMS with
location and call the contact, once the button is pressed. There are not many devices that have been
developed so far, that are made for the same objective. The entire device made so far, have achieved one
prospect, which sending emergency messages. The major development in this field, for this particular
objective has been made only in software i.e. there are a lot of different applications, which work efficiently,
not much progress has been made, in hardware .What is different and unique about this system is that it
consists of an independent application connected to a stable and adaptable device.
The application not only send emergency text message to stored contacts, it also send location coordinates
longitude and latitude along with it. It also makes a call on one of the stored contacts. None of the systems
made till date perform all of these three functions together. Moreover the device that is connected to it via
Bluetooth, is made to automatically perform these functions in the application via a single button on the
device. The device apart from activating the application’s function also performs another function, which is
pepper spray, which truly sets it apart from all the other devices.
The application and device makes 2 parts of the same system. Both are integral to the working of the system.
The application consists of a database which stores the contact details like email, phone number and the text
message that they want to send to that particular contact. These contacts can also be edited; deleted and new
ones can always be added for a particular contact. Thus the storage of contacts and the database of the
application are very flexible. There is also a button on the application send SMS, location and call, this can
be activated through the application, this has observed sends an SMS which is stored for a contact and
concatenated with the geographic coordinates or the GPS location of the user. It makes call on one of the
contacts. This button on the application can also be activated through the button on the device when, that
button is pressed. The device also runs the servo motor after a delay, on pressing the button. This servo
isattached via a wire to the lever of the pepper spray. When the servo starts running after the delay. The
blade of the fan pulls the lever of the pepper spray and so the pepper spray is sprayed automatically in this
way.
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CONCLUSION
After connecting the device and each of its components. As soon as the button is pressed, if the device is not
paired, then pair it with your android device. Once again if we press the button then we will see that the
Bluetooth module gets activated after a delay the pepper spray starts working. And meanwhile the
application starts sending emergency messages and current location to all the stored contacts as well as
makes a call to one of the contacts.Here we see that safety is just a button push away. In 1 push of the button
a person can run away from the offender and side by side text and send its location to its emergency
contacts. It gives a chance to the user in danger to run away as well.

FUTURE WORK
The present work can be extended by using a camera module, which can be used to email images as well.
Microphone can be attached as well so that it can also take a video as proof. The pizeo electric sensor can be
added so that, electric shock can be given to the offender on contact. A data analysis can be represented to
the user on a particular area, depending upon the rate of criminal offences happening in that area.
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ABSTRACT:
Health care assessment and monitoring has taken a huge leap in technology over the past few years.
Numerous automated and machine controlled devices have been designed to help the field practitioners
monitor the patient’s well-being. Often, elderly people require constant support from their doctors,
especially when they require 24x7 monitoring. This proposal contains an overview of the progress made by
the Internet of Things-(IOT) in the field of healthcare. IoT technology allows us to gather continuous patient
data for cheap. This paperstudiesvarious cases of IOT based healthcare techniques and discusses their
features and impacts on healthcare.

KEYWORDS: Internet of Things (IoT), HealthCare, Networked sensors, Body Sensors, Health
Monitoring

INTRODUCTION:
The IOT healthcare service model could be a real time service mode, which acquires body sensor values
needed for assessment from the cloud and reflects on them by real-time. Two types of factors are needed for
this service - the client server protocol and the cloud service bus needed to acquire the sensor values to the
cloud and an intelligent application needed for reflected intellectualized assessment1.
Ubiquitous health service was a model in which individual medical data was measured by a ubiquitous
personal health appliance (UHD), and then is being sent to the health server to provide feedback to medical
experts and patients. However, this entire thing could be modified, as IOT has enhanced to the era of cloud
back-ends. The system could be made better by providing real-time feedback and emergency operations to
the old. Considering the fact that triggers heart-attacks is spontaneous, a monitoring device could be used to
measures the real time heart-beat, blood pressure and other factors of the patient2. This monitoring device
then populates the data and feeds it to the cloud. The service bus on the cloud could provide real time feed of
the data to the doctor’s personalized digital assistance device or to the mobile and trigger notifications when
the patient is in danger. These notifications could be triggered, by the continuously monitored values of the
patients’ organs and internal thresholds on these values can be set by the doctor as to when the
alarm/notifications could be triggered. The doctor cloud then act spontaneously, by carrying out sequence of
actions required to escort the patient to the Intensive Care Unit and further medications could be an
adopted3. The emergency aspect of treating the patients involves the development of an Emergency medical
services system (EMSS), which is a type of service for emergency situation dedicated at providing in the
hospitals acute medical care, transport to definitive care. This naturally helps in whole process, from
monitoring to complete treatment of the patients. Also a RFID based approach can be adopted for improving
people’s access to quality and affordable healthcare services, to reduce medical errors, to improve safety of
the patient as well as to optimize the process of healthcare4, 5.The process in monitoring the patient until
treatment would involve a certain protocol of stages that need to occur in parallel or sequence for the right medication.
The stages would involve a measure of patient sensor values (Blood Pressure, Heart Rate, Pulse Rate etc.), give a
specified input of the patient’s background tests, disease nature and the doctor would set up the thresholds for alert on
emergency if the patient’s values go in the abnormal range. Also, in case of unavailability of the doctor, a prediction
system would be trained based on patient’s previous records to provide suitable medication. The stages would vary
based on the user requirement and sequence of actions subscribed based on the patient background scenario6. An usual
medicine reminder would be set in the patient’s health tracking device to help him/her take timely medication. Also
changes in the medications, if any could be notified by the doctor at reminder time. The wireless sensors would
continuously feed real time data on to the cloud. For this the sensors need to be connected to a range suitable network,
like the Wi-Fi or Wi-Max, Bluetooth for short-range device monitoring or RFIDs for publicly easy and faster access.
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These devices are wireless in order to allow increasing patient comfort and mobility, thus not impairing his/her normal
daily activities while regulating his/her health regardless his/her location. Such devices have improved the quality and
reduced the costs medical services by paving the way for the development of advanced, innovative healthcare
monitoring applications. Some examples include remote monitoring of patients with chronic diseases and patientcentric prevention and treatment systems. These data when fed suitably on to the cloud have to be taken into timely
consideration as there must be no delay, when the doctor’s PDA (Personal Digital Assistant) retrieves the data7,8. The
placement of the sensors on the patient is an important task, as the doctor should be able to monitor the right data.
Hence, the sensor data must be tested periodically, so that the medication and prescription provided by the doctor are
correct. The various body sensors may include, nerve flowmonitoring, blood flow through certain blood vessels

in the capillaries of the heart and much more9.Also perception based classifiers and various other visual
perception tools could be adopted by the doctor, for deep analytics and insights of the data fed from the
patient’s body sensors to the cloud. The architecture could consist of a Raspberry Pi 2 operating along with
the body sensors which store data on cloud. A service bus that retrieves the data from the cloud on the
doctor’s PDA device and the hospital’s emergency care unit. This data could be fed onto a learnt prediction
system having knowledge of the patient’s background history, such that it predicts the suitable medication
and generated reports for the doctor to take a faster action11.

MERITS OF IOT BASED HEALTHCARE SYSTEM:
(i) A scalable and faster interoperability support for the heterogeneous body sensors to enable the hardware
to communicate with users, Internet services, and among each other.
(ii) An efficient device to discover real time disease and an prediction environment that allow dynamic
integration of new devices and sensors into the IoT environment, as well as to manage the location of
these devices so as to detect the patient location.
(iii) Context-awareness capabilities that involves patient history background and helps in managing the
medication and data context.
(iv) The management of large amounts of data collected from the sensors on the cloud and it will be
processed to reliable information and be made available for applications and end-users.
(v) The medication predictor in the system is of great use when the doctor is not on duty as, it would most
closely predict the medicines required for the patients based on the patient history

DE-MERITS OF IOT BASED HEALTHCARE SYSTEM:
(i) Issues related to security and privacy in terms of confidentiality, authenticity, and integrity of the
patient’s personal health records which are important concerns mainly in critical applications
(ii) The provision of a high-level interface for accessing and integrating the various levels used in
architecture is a difficult task for the developers.

Figure 1A high level architecture for health monitoring
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The architecture proposed portrays the patient which has turned on the real time body sensors that collects
the data by monitoring the patient’s body and sends it to an integrated data modeler that normalizes the data
in a specific range considering the scenario of the patient. Then the background history of the patient is
taken into account and stored in the cloud API. This data is monitored by the medical practitioner who is
responsible for maintaining the health records at the hospital. Thus the records are stored in the repository
for future monitoring if there is no emergency. The data from the cloud API is also populated to the
doctor/the patient’s consultant. They monitor the data continuously to the know the condition of the patient
and if there is any emergency they immediately forward the reference to the ICU department to escort the
patient using the inter-connected ambulance service that gets the details of the patient’s location from the
cloud API.

RELATED WORKS:
The importance of Internet of Things in the communication process involved between two devices are the
standard messaging system, used in passing the sensor data to the IOT cloud which economically reduces
the cost and the communication protocol used to transfer the messages regarding health in a secure way to
the cloud for easy retrieval by the patient. The system implemented for medicine scheduling is wireless and
requires the sensor data along with a non-corrupted communication protocol. The system helps in increasing
the efficiency of the healthcare management1. More reliable protocol for transferring the real time
irregularities of the patient’s body to the cloud and the hardware implemented for the purpose required high
power supply to work 24x7. This leads to an issue of using a lower and renewable energy/power source2. An
eco-health system which is a common website accessible to all doctors for maintaining, storing and
processing the patient’s data which is a real time data, uploading the sensors data attached on a patient’s
body to the cloud in order to improve the wireless health monitoring system leading to increase in the life of
elderly people through constant monitoring of the doctor without even going to the hospital3.An intelligent
system with the help of Internet of things was proposed to train the already existing smart home system with
some training set in order to train the system and later use them for unknown data i.e. the real time sensor
values attached to the patient’s body4. They talked about a general approach which could be followed to
train any smart home system with varied user interfaces and functionality. The only thing focused by the
author is the interoperation of the system and the integration of the data/information needed to train a system
and later use a trained system for a real time purpose.
TeleHealth system mainly for people (elderly) having Alzheimer’s5. The entire system revolves around
Radio frequency Intelligence and Internet of things. The wireless system uses ECG sensor in order to get
ECG signals from the patient’s body, a message is been sent to the doctor’s phone at the start of Arrhythmia.
Also UHF RFID is used to get the location of the elderly people. The established system turns out to least
costly for the Alzheimer affected patient. The working of RFID, which uses EPC to generate unique
identifier for RFID to detect it. The end result is able to detect all the generated/registered IDs and work with
the data being uploaded by the sensors attached on patient’s body. The system is able to get information
from all the concerned people be it nurse, doctor, patient’ family, receptionist etc6.EPC is also able to
convert all the inputs which are in either binary form or decimal form to use all the system services. A
distributed health care which promises a secured authentication of the registering users and staff members
along with an efficient authorization architecture7. Author does not focus on the conventional technique as it
can’t be improved due to resource constraints rather aims at improving the efficiency of authentication and
authorization of the IOT based healthcare system.DTLS handshake protocol has been used in the system for
the transfer of messages from application to the cloud database.According to the authors there is a lack of
security and maintenance in the traditional system as one loses the record of the patient after some time and
also shows negligence in searching for record if the patient visits the hospital after many days.So there is a
need of a system which can let information be stored on cloud in secure manner.This would lead to a more
systematic retrieval of relevant data at particular time and overcome the negligence behavior of the hospital
staffs8. The authors stated the opportunities available in E-HealthCare system and various challenges people
face in the current system. Author suggests developer to understand various challenges one can face in
getting sensor data, its storage and visualization of the same. He also mentions the advantages of
incorporating the wearable sensors in the healthcare system through a wireless technology. Many people of
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the concerned stream can be benefited with the technology e.g. patient’s, nurse, receptionist, doctor,
assistant etc9.
Authors discussed about the bias in healthcare search engines. Various researchers and doctors often rely on
the search engines content for the information, but the algorithm followed by the search engines turns out to
be biased. To prove this author took Cochrane reviews and standardized them to generate uniform review10.
The result showed that the search engines result comes out to be more biased towards the positive aspect and
there are number of reasons supporting such behavior of the engines. Paper also suggests various
implications that could decrease this biased behavior of the search engines in order to generate accurate
result.The sensing element is used to get various readings of the patient’s body e.g. blood pressure, heart
beat etc. and the wireless module is used to send those readings to the cloud. The system should be
structured in such a way that the communication between the above mentioned two modules is secured and
reliable. Therefore the protocol used for transferring the messages from one end to the other should be a
non-corrupted protocol11. The HIT applications have accommodated VNSNY to achieve quality health care.
Hospitals in New York have large number of patients, maintaining them and providing good quality service
by not compromising efficiency of the tools is the main aim of the author. The sensors attached on patient’s
body sends the readings to the cloud which stores it safely. Later these readings are sent as a message to
doctor’s phone12. This way the hospitalization cost decreases without compromising the quality services.
The main aim of the author is at penetrating healthcare field to achieve one goal that is personal wellness13.
Less attention is given to other modules of the system as other developed applications (E-Health) have
already achieved the main functionalities in the E-HealthCare system. Author achieved the personal
wellness of the system through the concept of ontology. Later on assessment on the developed module was
performed and the results were discussed and compared withthe existing system. This ontological personal
wellness is concerned with multiple user as well as multisystem. The developed model of e-healthcare
system using its ontological technique improves the security of the data and provides privacy to the using
agent. Lastly concludes with providing a system which user can control dynamically with no security or
privacy issues.
Author discussed various factors that lead to the success of the IoT based healthcare system as well as
failures of the system.RFID is the main identification technology being used in hospitals, which is used for
identifying the users, their medicine details,past records, tracking inventories. RFID system works for real
time data and so is valuable in health care system which works with real time patients’ data14. For this
system, first the location of patient is detected then the sensors are attached on the patient's body sends data
through a wireless network to the cloud where the data is stored safely in a secure manner. The conclusion
that wearable sensors can be used to incorporate multiple physiological measurements while enabling the
gathering of data with finer temporal sampling15. Approaches such as health monitoring system, helping
medical fraternity for finding status of organs vital for a patient’ health,using wireless body sensors and
smart phones mainly for elderly people, Bluetooth Health Monitoring, for short range communication
purpose, U-Healthcare, makes elderly people live independently at home with constant monitoring, Virtual
Caregiver, also known as Vicare,which provides a virtual assistance system providing wide range of
services, Senor Networked,tracking and monitoring applications are surveyed in detail16. Metabolic
syndrome which can cause brain stroke and cardiovascular disease, where metabolic syndrome is the
condition where more than 3 amongst all the 5 factors i.e. glucose,BP,obesity,triglycerides, and HDL
cholesterol, are more than standard values17. Authors talked about emergency rescuing process involving
more than one types of resources, its coordination and use of internet of things platform.The system is a
wireless system dependent on the sensor values attached on patient's body.The system is helpful for elderly
people who can stay at home but still be under the constant surveillance of doctors. The update of the
readings from the patient’s body is regularly messaged to doctor so incase of emergency there is no need of
the patient to run to hospitals and wait there rather doctor himself gets to know his/her patient’s state and
works accordingly18. Non-specific and omnipresent Ambient Abet Living framework to be used by Mobile
Health applications using RFID and EPC is the main essence of the system19. Authors focused on errors that
occur due to unavailability of crucial medical data about patients in surroundings of healthcare. The authors
have recognized that poor means of sharing or conveying information is a serious blow to an efficient
healthcare system. It is however a bridgeable gap using latest technologies like IoT based sensors. The
authors don’t consider IoT as a new alien technology but say that it is a rather evolutionary process. The two
consider multi-agent based approach can really boost the way things are done in the field of medicine when
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combined with IoT20. Discussion has been done on how RFID technology can be merged with networking
and connectivity features provided by IoT can have great impacts in reducing complexity of keeping track of
different people’s health related vitals. IoT based health care system in which smartphones or smartwatches
act as sensor nodes along with cameras in all rooms of the house which are connected to cloud services to
relay real-time data to medical professionals. The unique idea proposed in this paper is however, to track the
well-being of residents/patients using Face Tracker technology which can identify each patient separately.
They have trained this Face Tracker to classify the expressions on the faces of the residents which when
combined with data from other sensors outputs their health state. Artificial Intelligence algorithms have been
used for the last application21. The authors considered about IoT and are usage in simplifying the entire
process of keeping a record of an aging family member’s health like monitoring their heart rate and blood
pressure remotely22.
The idea of diagnosing individual disease using IoT technology, based on the concept of trajectory
information measured over a long period of time. The author talks about disease diagnosis techniques with
the help of various readings and measurements taken via remote sensors. Theoretically speaking, author also
says that the framework he has proposed can serve as the foundation for prototyping numerous digital
healthcare regimes that employ IoT technologies23. The origin and development of IoT technology in the
field of healthcare24. The paper is complete with flow charts and diagrams of performance measures of the
processes involved in monitoring and assisting patients. The author also described how location technologies
have been enhanced using IoT sensor nodes. The key role of smart health monitoring devices like Nike +
Fuelband has also been covered in the paper. Author talks about knowledge management using Big Data as
well as methodologies used to design and building health related tele - rehabilitation systems. The future of
IoT envisioned by technologists of today in intersecting bubbles of life. The author then talks about how
food production can incorporate IOT features as it has a direct impact on the consumer’s health and wellbeing. The author then discusses various research options in this field moving on to reliability of networks
and compressing data sent by sensors and how these models can be turned into profitable business industries
while providing serious healthcare to patient with the help of IoT25. Authors brought something unique to
the field of Healthcare and IoT by discussing ideas on a much larger scale. In their paper they talk about
smart cities. They have written about services based on Internet of Things that can help enhance the standard
of life of citizens of the entire cities by considering the “Fit environment for a fit soul” approach. IoT
incorporated places providing them a better shot at becoming healthier cities. Instead of monitoring just
health of individual citizens, their approach focuses on making the environment around the citizens much
more eco-friendly and healthier. Their argument is supported by the initiative of the World Health
Organization (WHO) for smart IoT based cities that utilize the benefits of the same to slowly but steadily
improve the physical and mental related health of such vast populations26. The idea of Security in IoT based
healthcare revolves around privacy of data when combined with Big Data tech. Then how IoT can regulate
in reducing human errors and extreme reduce in time and money consumed on healthcare. Then they move
on to discussing how Big Data plays a crucial role in warehousing and mining large volumes of quality data.
Next, the authors argue that bio-terrorist attacks can take place due to omnipresence of IoT in healthcare.
The sensors that act as node points usually have low level encryption against outsider attacks which makes
them easy targets. Also, since these devices communicate wirelessly, data is transmitted in the open for any
hacker to capture and decrypt! They also provide a few countermeasures to tackle the aforementioned issues
such as better encryption algorithms, authentications to access networks and confidentiality at both ends of
the data points. Lastly, they discuss in brief how IoT architecture such as networks, can be tweaked in order
to offer better security27. The importance in upcoming technologies, the author then discusses various
applications of IoT in healthcare and their benefits such as monitoring patients wirelessly, smart medical
instruments and devices and medical consultation from home over the internet. The author then discusses a
case study of how the VSee team of social workers and medical professionals set up a tiny eye clinic at
Duhok’s Syrian refugee camp28. This clinic used IoT devices for sending live feed of patient vitals and
schematics to expert eye doctors who treated these patients remotely, thanks to the new promising
technology. The author then proposes a large scale project to provide medical care for rural and remote parts
of India using IoT and other latest technologies. He then concludes by describing the issues that might occur
during such a project along with a roadmap29. The importance of RFIDs is emphasized numerous times by
the author throughout the paper30.
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CONCLUSION:
There are many countries challenged to provide proper and adequate healthcare facilities. But the problems
faced in providing adequate healthcare are (1)Less number of skilled healthcare professionals.(2)Physical
distance between hospital and patients, not all types of hospitals exists at all places providing services to
patients. (3)Cost of healthcare system is too high, not affordable by many. (4)Infrastructure is also not good
everywhere. Looking into the above mentioned facts and the current outbreak of long-term illness illustrates
the need of highly efficient and technology-supported Internet Of Things based HealthCare, connecting
patients and doctor virtually hence providing adequate facilities. IOT-healthcare is becoming essentially
important in extending healthcare resources across the world. The technology used in IOT-healthcare system
aids in providing access to information as well as lowering costs of constant assistance. The system also
facilitates remote care and increasing organizations by associating patients to their providers approaching
anywhere. The system also provides timely health monitoring of the patients suggesting better health end
result and ameliorate patient engagement.
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ABSTRACT
Images are often affected by Intensity non-uniformity which is challenging in image segmentation. Most
of the segmentation methods are region based which fails to deal with Intensity non-uniformity present in
the image. Now a day’s image segmentation became very important in Medical field. Various medical
image
producing
devices
available
in
market
such
as
ECG(electrocardiography),
EEG(electroencephalography), MEG(magneto encephalography), etc. the captured image may contains
Intensity inhomogeneity which may be very expensive in medical images. Due to this problem the image
analyst can’t be able to find the abnormalities present in various part of body. In this paper we are revising a
Level-set method applied for image segmentation and removal of Intensity non-uniform energy present in
images and bias field correction. Moreover, the level set method first segment the medical image and
calculate the non-uniformity in image and finally gives the bias corrected soft image for diagnosis.
KEYWORDSIntensity non-uniformity, Level set method, image segmentation, bais field correction,
Magnetic Resonance Image.

INTRODUCTION
Images are one of the most significant sources of transmission of information. Understanding images and
mining the valuable data and information from them and after that this information can be used for other
purpose is an important aspect of Machine learning. In this paper, we are study about various brain and heart
images which are affected by some non-homogeneous intensity. The non-uniformities of Intensity in
medical resonance images arise due to a various reasons. Some of those are: magnetic fields of scanning
device, frequency of radio waves and gradient fields the variations of magnetic properties also called
susceptibility of the biological tissues. Here, first step for understanding images is their segmentation using
Clustering algorithms. There is different segmentation specific clustering algorithms, one of the most
popular methods is Level set method. This method used the level set function that employs the concept that
allows data to belong to different categories at the same time but at different degrees of memberships. No
huge limit is given in this system on the off chance that they don't fit in with certain class.Segmentation is a
process of obtaining interested area from a given image. Separation of an object on an image can be
performed by determining either object-level or pixel-level properties of an object. These properties can be
surface, edges, pixel, and variety of intensities inside the item, shape, size, introduction, and area of articles
regarding different articles in the picture, and so on. Manual segmentation of Magnetic Resonance Image
scans is both slow and unreliable and operator Bias has an impact on this. A main problem to any
computerized segmentation technique of Medical Resonance image is the existence of non-homogeneous
nature of energy. The level set methods uses level set function to describe the objects of interest. For
example, a level set function is used to identify favored objects such as the land mass of Asia. A level set
method has many areas of applications such as image processing and segmentation, separating the two
regions in a plane, etc.

RELATED WORK
ChunmingLi 1 did a general survey on native clustering based level set method for concurrent energy
strength inhomogeneity of image segmentation and bias field estimation and correction. This method total
focus on magnetic resonance images for bias field estimation and correction. S. Prima 2 studied about
expansion to energy inhomogeneity, the Medical Resonance images development model shouldfuse at high140
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frequency. This identified noise is called as “Rician distribution”. Moreover,[3]for whatever length of time
that the signal-to-noise proportion(SNP)is not very low, clamor can be similar to by a semi Gaussian
distribution. This guess is proper for picture zones comparing to tissues yet not for no-signal zones. B.
Belaroussi 4 defines a various revise method which found in this paper. The present review is primarily
focused on retrospective images and non-uniformity of images which is dealing with various image scanning
devices. The objective of this research is to give the full outline about existing methodologies. L. Pham 5
describes the various methodologies in the field of segmentation. Segmentation is process of separating
regions of related objects. Various popular segmentation techniques are fuzzy k-means algorithm, fuzzy Cmeans algorithm, probabilistic fuzzy C-means algorithm are defined. In 6, a curvature evolving methods for
Energy minimization is suggested that is the white matter which examines the parameters by correct with
respect to a set of user define points. In 7, Adaptive fuzzy C-means clustering algorithm was proposed for
estimation and intensity and non-uniformity correction in Magnetic Resonance images. In this paper, the 3step algorithm i.e. FCM is evaluated in which objective function is updated by multiplication of center of
cluster that calculate the non-uniformity in images. B. Likar 8 define the formulation of digital image and
consider non-uniformity and noise in images as extra information which is going to minimize in next step
called intensity correction. In 9 and 10, this research focused on general segment wise smooth formulation of
image and not considers the noise and intensity in-homogeneity in images. Gonzales RC 11 and T. Chan 12,
defines the pixel based method for image segmentation which finds some local features of image i.e.
curvature, boundaries, edges, etc. The edge detector method finds the images with very large pixel intensity
or energy variation. In 13, this paper introduce the variant of previous method called region-detector method
which starts with favorable points And implement clustering algorithm on image on the basis of similarity in
objects in the image.

METHODOLOGY
1. Problem Definition:
A Revised level set method for correction of non-uniformity of intensity in brain and heart images. In a
medical image when it is produced from EMG, EEG or ECG etc… there exists some intensity nonuniformity, noise in the image which may affect analyzing of abnormalities in the image.
The Digital image information is modeled as fallows
Ai = (Bi • Ci) +Ni
Where

A = (Ai, i

∈ I); i ∈ I ⊂ N3

Bi = intensity non uniformity field.
Ci= Clean signal
Ni = Noise.

2. Level Set Method
In level set method, there is a surface which intercepts a plane that gives a contour/Surface. With image
segmentation, the surface field is updated with force from images. To perform image segmentation using
lively contour method in basic level set method.
Flow Diagram

•
•

A point p=(X, Y) belongs to front changes with respect to time so that p (t) is its position over time.
At any point of time, for edge point p (t) on front of curvature has no height.
∅ (p (t), t)=0;
The height of surface is equals to distance from (X, Y) to closest point on contour.
∅(X, Y, t=0) = D
Where
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+D represents area outside the Contour
-D represents area inside the Contour
∅ represents any arbitrary function which matches the zero level set with initial contour.
n∅
At t=0, ∅ can be known at any time t, with motion equation
n∅ p o ,o

no
n∅
nq o

nq o
n∅
nq o

•

=0

no

+

n∅ o
no

• Xt+ ∅t = 0

no

=0

Where

= ∇∅
X t = speed given by force F perpendicular to surface.
X t = F (X (t)) •n
Where
∇∅
n=
n∅
no

The previous motion equation can be redefined as,
∅t +∇∅Xt = 0
∅t +∇∅Fn = 0
∇∅
∅t + F∇∅
=0

|∇∅|

|∇∅|

∅t + F|∇∅ | = 0

This equation defines the motion of ∅. It is now likely to know ∅ (X, Y, t) at any time t by evolving ∅(X, Y,
t=0) with respect to time.
The surface curvature with ∅ is calculated as

ANALYSIS

K= ∇ |∇∅| =
∇∅

∅qq•∅vu *;∅qw•∅q∅wx∅ww•∅vy
∅vy x ∅vu z/v

Step 1. In MRI digital image ∅t will be evaluated at pixel(i, j) by
∅ |,},ox∆o *∅ |,},o
∆o

The gradient will be calculated by finite different procedure
o•
∇ (i, j)= max 50, ∆*q ∅ i, j 9; + min50, ∆xq ∅ i, j 9;, F>0
Where
∆*q ∅ or ∆xq ∅ are left or right side difference of given point.
The motion equation now becomes

+ Max [F, 0] ∇xq (i,j)+min[F,0] ∇*q (i,j) = 0
Step 2. Update the surface, ∅ i, j :
min5F, 09 ∇*q i, j 9
∅ i, j, t ∆t
∅ i, j, t
∆t5max5F, 09 ∇xq i, j
Step 3 Compute the curvature which depends on surface ∅ are :
∅x x (i, j) = ∅ i 1, j -∅ i, j )- ∅ i, j
∅ i 1, j
∅ i, j 1
∅y y (i, j) = ∅ i, j 1 - ∅ i, j )- ∅ i, j
2
∅x y (i, j)= 5∅ i 1, j 1 - ∅ i 1, j 1 )- ∅ i 1, j 1
∅ i 1, j 1 9

∅ |, },ox∆o *∅ |,},o
∆o

∅x= ; ∅ i
2

Š

1, j -∅ i

1, j )

∅y= ; ∅ i, j 1 -∅ i, j 1 )
Step 4. The final curvature is calculated numerically
2

K (i, j)|∇∅ i, j | =

∅qq•∅vu *;∅qw•∅q∅wx∅ww•∅vy

∅vy x ∅vu M/v
v
∅qq•∅u *;∅qw•∅q∅wx∅ww•∅vy
∅vy x ∅vu

K (i, j) =

For soft image high curvature should be penalized.
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RESULTS
This paper describes the detailed method for correction of intensity non-uniformity in heart images. In
future, image goes for diagnosis. The revised Level-set method for brain and heart images is evaluated using
actual images obtained from devices like EMG, ECG, etc...Experimental results have confirmed that our
method converges to the useful results for image analyst to better diagnosis of patients. First we input the
heart image which contains noise and intensity non-uniformity shows in (Fig 1). Our Method is promised to
provide desirable smooth image after segmentation. (Fig 2) shows segmenting regions on bases of level-set
function, in this image still noise and non-uniformity are present. (Fig 3) shows Bias Field. Bias field is a
very smooth signal consists of low frequency that corrupts the MRI images. We are going to remove these
signals present in the MRI image. (Fig 4) shows the final bias corrected and clean image.

Figure 1.

Figure 2.

Figure 3.

Figure 4.

CONCLUSION
Intensity non-uniformity is a general problem with the realistic, Astronomical and medical images which
cause the disturbance in image. Non-uniformity reduces medical diagnosis tools results. Energy of level set
function represents segmented image and calculated bias field that accounts for non-uniformity of intensity.
Image Segmentation and bias field estimation and calculation in image together perform minimization of
energy function. Probability of pixel varies in all images involved in the experimental details. In this paper
critical review of Intensity non-uniformity correction method for brain and heart images are presented which
is become very useful in medical images.
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Abstract—Abnormal heat distribution in human body is a natural indicator of abnormalities. Infrared
Thermal Image is effective, non-invasive and reliable method for monitoring and diagnosing abnormalities.
It has been proven that Infrared Thermal Image used for early screening of breast cancer, diabetes and
peripheral vascular disorder. Infrared Thermal Image developed from heat radiation from object through
blood flow and chemical reaction is used for detecting thyroid disorder. Heat distribution is covered as
Infrared Thermal Image by thermal camera with the sensitivity less than 0.10C and temperature range from 200C to +1200C. This paper presents a non-expensive and non-obtrusive diagnostic technique which can
make use of thermal imaging. The proposed research has following computational methods; pre-processing,
segmentation based on Region of Interest (ROI), feature extraction, feature selection, classification and
temperature distribution for Infrared Thermal (IR) image using Forward Looking Infrared Imaging (FLIR).
Abnormality has been classified based on the comparison of the histogram generated from thermal image
and from the temperature map of ROI.
Keywords- Image Processing; Thermal Imaging; ROI; Feature Extraction; Abnormality; Temperature Map;
Segmentation; Features
1. INTRODUCTION
It has been known that temperature is an important factor to analyze the health of any living object1.
Temperature is one of the most utilized metric for medical diagnosis2. As a homoeothermic, human is fit for
keeping up a consistent temperature of the body, which might be not the same as surrounding temperature.
A minor change in temperature of a couple of degrees is determined as sign of possible sickness3 .
Thermoregulation, an internal procedure is responsible for temperature control of our body4.Temperature
range somewhere around 36.3 and 37.5 C is the expected temperature and temperature above it may
indicates a sign of conceivable sickness. The disclosure of thermal radiation by Sir William Herschel in
1800 was immediately trailed by the recording of first infrared picture by his child, John Herschel, which
opened new measurements in the field of temperature estimation5. He set up the diagnosis significance of
temperature estimation by infrared strategy which prepared for utilizing infrared thermography (IRT) in
medicative sciences. Infrared camera recognises the infrared radiation transmitted by a facet and also
changes the power of the radiation intensity to temperature. Thermal imaging or Thermography is the
mapping of temperature distribution on the surface of the object or component.
This technique is based on Infrared radiations. Any object > 0 k emits electromagnetic radiations. At
ambient temperatures and above are predominately within the infrared band of electromagnetic spectrum.
Using appropriate detectors these radiations can be converted to suitable electrical signals and displayed on
the monitor. Infrared cameras are manufactured predominately in two wavelength ranges 3-6 µm and 7-14
µm for medical application Sensitivity of FLIR camera vary with various versions of camera or models.
Thermal sensitivity is smallest temperature difference that can be detected by the camera. Eg. For an
infrared camera with uncooled microbolometer detector the temperature sensitivity may be 0.01 ⁰C @ 30 ⁰C
whereas for an infrared camera with semiconductor type of detector the temperature sensitivity may be
25mK @ 30 ⁰C. Thermal image this captured from heat emitted from human body. Thyroid gland is
responsible for all metabolic activity which increase blood flow and hormonal change which can be sensed
by thermal camera. FLIR Thermal cameras with sensitivity of 0.01c with temperature range from -200c to
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+1200c are used for capturing thermal image. Previously, instantaneous temperature dissemination is
observed, while in the latest case, identification in deviation of temperature dispersion is carried out. In
dynamic thermography, thermal images are quantitatively investigated with the use of Fast Fourier
Transform (FFT) of the time series of temperature. Thermal radiation discharged by a facet relies upon the
exploratory states, for example, dampness, airﬂow and encompassing temperature. Subsequently, it’s a flat
out need for thermography tests, particularly in therapeutic applications where temperature variance are
inside a couple of degrees, to be executed in restricted situations. For looking at thermal images, a proper
convention must be taken after.
The mechanisms of temperature distribution on the body surface are understood with bio heat transfer
model. This ensures for the diagnostic accuracy of thermal imaging in diagnosing disorders.
Simplified model of bio heat equation 6

d 2T qm + q p
+
=0
dx
k

[1]

qm - Metabolic heat source
q p - Perfusion heat source
k - Constant
ω - Ratio of volumetric flow rate

q p = ωρ b cb (Ta − T )

[2]

ρb - Density
cb - Specific heat
Substituting equation [2] in equation [1] is Pennes Bio heat equation
d 2T qm + ωρ b cb (Ta − T )
[3]
+
=0
dx 2
k
As thermal images with abnormality are effortlessly observable by IRT, an early finding/detection of
abnormality is probable using infrared images. In spite of the fact that the strategy is non-speciﬁc and it
depends intensely on background, culture and other related area, there are various explanations behind
which IRT has discovered huge acknowledgment in the medical area. IRT is a contactless and non-invasive
method which can be handled remotely. IRT is quick as well as synchronous which can conceive and
monitor huge area. Judgments from pseudo shading coded thermograms are simpler as well as speedier.
Additionally, IRT system keeps track of only the common diffraction exuding from the facets and has no
negative emission impacts. Thus, it is reasonable for perpetuate and can be used repeatedly. At last, IRT is
an on-going RTS, which empowers checking of dynamical varieties of temperature. Because of these
favourable circumstances, thermography has been built up as a viable option as a diagnosis tool.
Thermography is a powerful approach for observing thermoregulation processes. In this paper, FLIR tool
has been used to detect abnormality from IR image. FLIR tool shows the minimum, maximum and average
temperature of selected region. MATLAB is also used to carry out color range for given image that can be
mapped latter with temperature map.
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Fig. 1 shows the color Temperature mapping of Thermal Image
2.

LITERATURE REVIEW

In last 20 years, remarkable advancement has been carried out in the implementation of thermal image
processing, technique institutionalization and clinical conventions to process thermal images. The
physiological methods of temperature dispersion on the surface of the body are presently better caught on.
That brought about better confirmation for the symptomatic precision of thermal imaging in givren issue.
The estimation of temperature mapping as a result measure has additionally been set up. Recently some
advancement has been done towards enhanced institutionalization algorithms. The ISO has distributed a
couple of new records illustrating the utilization of a IR camera for analyzing fever. Nowadays, image
analysis and image processing have turned into the standard, with a wide range of shading palettes
connected by various clients. For instance in applications of engineering domain a shading palette named
"iron" is utilized where yellow has more heat compare to red, and white is more sultry compare to yellow, as
found when warmed iron is in a furnace. In pharmaceutical, where the temperature reach is more restricted
(normally 10◦C) a "rainbow" palette is favoured, with red as hot and blue or black as cold. An American
physiologist J D Hardy appeared in 1934, that the emanation of human skin crests at 9–12 µm. However
locators working at 2–5 µm and bolometer frameworks working up to 15 µm have all turned out to be
similarly effective in clinical applications7. Studies were led all through the 1960s to build up the best
analogues of corticosteroids and their successful measurement. Work by Collins and Cosh in 1970 and Ring
and Collins in 1970 demonstrated that the surface temperature of a ligament joint was identified with the
intra-articular joint, and to other biochemical markers of inﬂammation got from the exudates. In a
progression of examinations with various analogues of prednisolone (all cortical-steroids), the temperature
was measured by infrared imaging in category of patients, and used to equitably decide the length and level
of diminishment in inﬂammation8.Recently, Acharya et al., used image processing and back propagation
classifier techniques to classify numerous anterior segment optical images into normal, iridocyclitis, cataract
and corneal haze with features like specificity and sensitivity. The study includes 67 IR normal images for
analysis. Acharya proposed a couple of factors, mean ocular temperature and the category of temperature
subjects which show distinct ranges for deviation and for studying the OST variability in various normal
categories with lesser than 0.05 values of ‘p’ 9.
Tie, Hwa, Po liu and David carried out research on variance in temperature and irregular distribution of
temperature. In this study they described a couple of factors: variance in temperature values and concised
value for proof. From these couple of metrics, they obtained distinction outcomes between abnormal eye and
the normal eye using features like susceptivity, speciﬁcity, and the characteristic area operated by receiver.
The proposed infrared image approach can become useful to identify abnormality in eyes10. In a research
work a total of six thermal cases were investigated. They discovered numerous merits of colour based
segmentation of thermal images of breast with the use of fuzzy C-means. They have shown that detection of
abnormality in breast can be carried out by correlating the respective segments from the left and right breast.
The calculation of the intensity of abnormality has been done by carrying out the first two most heated
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sectors. Afterwards, some features has been fetched from them11Rheumatoid arthritis patients with knee
involvement could be also diagnosed by Thermal image as reported in the literature for many years.
However, in recent years the studies and research in this field appear to have stagnated; only one paper was
published by Frize et al. 12 in 2011 using using an infrared camera with 24o× 18o field of view and 0.05 oC
thermal resolutions in the spectral range of (7.5–13) lm.Thermal imaging has been used to detect tumors in
an early state particularly breast cancer, as described in the survey 13. Other medical issues can be studied
from thermal images, such as the behavior of the colliery muscle of the human eye 14. Thermal imaging of
the human foot has been useful in the detection of ulceration risks for diabetic patients 15. Kafieh and
Rabbani 16 presented a wavelet-based de-noising method for breast infrared images.
3. IMAGE PROCESSING, DATA MODELLING AND DATA ANALYSIS
IR Image

Pre Processing

Segmentation
Feature
Matrix
Feature
Vector
Feature Selection

Feature Subset
Index

Classification

Normal

Abnormal

Fig. 1 Steps in Image Processing
The algorithm where implemented basedon real thermal image collected from DITI India. The image
captured by FLIR- E30 has temperature range of -20 to 250o C with an accuracy of ±2% and thermal
sensitivity of <0.10oC produces thermal image of 160 x 120 resolutions. These images were collected from
DITI India.For performing classification feature extraction is necessary and for feature extraction preprocessed image is the best choice which gives the high contrast features of the image. So Pre-processing is
necessary base to perform image processing techniques. Various Pre-processing techniques are available to
remove noise from the thermal image. For Example, filtering techniques like median filter, Weiner filter,
etc.The segmentation algorithms divide or merge the objects of given particular image depends on their
uniformities and diversities. In analysis of any thermal image ROI (region of Interest) plays a vital role.
Therefore to get a correct ROI from a thermal image appropriate segmentation technique should be applied.
Many segmentation methods are available based on various parameters like threshold based segmentation,
edge detection, colour based segmentation etc. In this paper, the colour based segmentation using K-Means
clustering algorithm has been used as the aim is to find the abnormality from ROI based on its temperature
distribution on thermal image K-Means is the most effortless segmentation techniques. It divides N data
objects to K unique sub partitions S where j =1,...,K. It depends on reduction of the objective method.

148

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”
k

j = ∑ ∑ || xn − µ j ||2

[4]

j =1 n∈s j

Fig. 2 Color based segmentation of Active TED
Here xn is a vector which represents nth data object in S is the geometric centroid of data objects. It has
two stages: (1) Choose how many clusters K are required and (2) Execution of the K-means cluster
algorithm on the given image. The processing of any thermal images mostly depends on the temperature
distribution of normal person’s thermal image of eye which is symmetrical to temperature range which
could be confirmed by many clinical reports. Thus, colour segmentation of both normal eye’s and thyroid
eye’s thermal image would help to detect abnormal cases i.e. Abnormal features can be extracted from
respective clusters of normal eye and thyroid eye.The features indicate some various characteristics and
numerous attributes of given image. The above extracted features can be helpful for segregation of different
areas in a picture. The features are distinguished in terms of high-level and low-level. The lower-level
components are specifically extricated by identifying the intensity values of an image17. Intensity value in a
eye thermal image speaks heat radiation coming from emission of heat of human body. Abstraction and
Selection of a valuable feature is a critical stuff to analyze asymmetry of thyroid eye thermal image. In this
paper, our aim is to recognise those statistical features that give sufficient distinguishable data of a thyroid
eye thermal image in view of which a conclusion on the thyroid eye status of a patient can be drawn. This is
the simplest method to extract features .Features are ascertained straightforwardly from the actual intensity
value of thermal image i.e. it can be done by generating the histogram of given image. The histogram of
both the normal eye and thyroid eye has been plotted for examining the power dispersion in both eyes. In
histograms, the X-axis represents the degree of intensity or the temperature and the quantity of picture
elements can be represented at Y-axis. This histogram summarise the statistical information of a thyroid eye
thermal image. In thermal image each pixel represent a different temperature value.

Fig. 4 Histogram of Active TED
Fig. 3 Histogram of Inactive TED
From the above figure we can easily differentiate intensity values of both eye’s thermal
images. Figure (a) shows the histogram of normal eye’s thermal image while figure (b) shows
the histogram of thyroid eye image. In figure (b) we can clearly see that intensity of pixels is
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high compare to histogram of normal image. Thus we can conclude the abnormality in
thyroid eye. But, histogram is not adequate for analysis of asymmetry and thus, it is trailed by
the calculation of values for other statistical features like minimum temperature, maximum
temperature, average temperature, deviation etc
FLIR Tool
Forward-looking infrared imaging systems (FLIR) cameras offer a unique view of
explosive volcanism by providing an image of calibrated temperatures. The thermal profile of
thyroid and surrounding neck region is generated by FLIR. Here also Region of Interest is
selected by highlighting square as shown in the figure. According to the temperature
distribution of selected area, FLIR generates colorbar (on right side of image).

Fig. 5 Normal Thyroid IR image

Fig. 6 Abnormal Thyroid IR image

150

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

On the right panel, the features extracted are minimum temperature, maximum temperature and average
temperature. Along with it image information is also shown with fields Camera Model, IR Resolution, File
size etc. The camera model used here is FLIR E30.The table below shows comparison between features
extracted of normal and abnormal image. The data obtained from FLIR tool reveals clear demarcation of
disease with significant temperature differences, up to 3.00C on average.

Fig. 7 Abnormal Thyroid IR image
Table 1 Emissivity of various tissues in infrared wavelength [9]

Abnormalities
Hyperthermia

Abnormal Temperature oC
40 °C
35 °C
38 °C to 39 °C
36 °C
>36.25°C
<35.27°C
30.2 ± 1.3 oC
37.5 °C ± 0.5 °C
32.38 ± 0.69 °C

Normal Temperature oC
37 °C
37 °C
37 °C
37 °C
35.27 °C to 36.25°C
35.27 °C to 36.25°C
26.8 ± 1.8 °C
37 °C
31.94 ± 0.54 °C

1) Hypothermia
2) Fever
3) Cold
Hyperthyroid
Hypothyroid
Diabetic
influenza (H1N1)
eye syndrome
a. MATLAB for RGB Image
In case of RGB image, the pixel values cannot denote temperature. Therefore it becomes impossible to
extract features like minimum temperature, maximum temperature and mean temperature. In this paper we
have proposed a methodology which can be applied to any pseudo coloured image or RGB image.
Consider RGB image of Thyroid Eye Disease (TED):

Fig. 8 (a) A patient with active TED (b) A patient with inactive TED
Thyroid eye disease (TED) is an inflammatory condition which can affect the patients’ eye with
autoimmune thyroid illness[18] and leads to significant impairment of the quality of life (QOL)[19,20]
Select Region of Interest (ROI) from segmented image. The Region of Interest taken here as shown
below as our focus is on eye part:
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Fig. 9 ROI of patient with active TED
The colourbar for region of interest is generated using a built-in function “colourbar type” in Matlab. The
colourbars display the current colourmap and indicate the mapping of data values into the colourmap. The
colourmap chosen for this image is autumn.
The values associated with colours shows intensity of the colour in the image. These values cannot be
directly mapped to temperature as for example, red colour does not give temperature associated with it.
Therefore if this image is given to any thermal imaging tool it cannot perform temperature analysis as this
image doesn’t contain temperature distribution data.

Fig. 10 ROI with respective colorbar
This is the disadvantage of RGB images. This can be overcome by mapping the intensity values with
temperature map. A temperature map shows temperature related to different colours. The research carried
out by M.Tkáčová, Živčák, P. Foffová show that the temperature range for normal eye is [28oC -34oC]. The
paper also concludes that the overall average temperature of the cornea of the eye is 34.5 ± 0.8. This
temperature range can be mapped to pixels as shown in the below figure.

Fig. 11 Temperature map of abnormal eye
The red colour signifies hotter region, similarly as the temperature decreases the colour varies with yellow
signifying cooler region. The difference in temperature is clearly visible by comparing both images.
Considering the inner region of abnormal eye the range of temperature we get from the temperature map as:
[32oC – 36oC]. Therefore using rule-based methods for classification we can conclude that inflammation in
eye can be detected.

4. CONCLUSION
Infrared Image Processing methods have been extensively used for a wide area of applications like skin
diseases for abnormalities such as inflammation, industrial and security applications, neurology, vascular
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disorders, rheumatic diseases, tissue viability, oncology (especially breast cancer), dermatological disorders,
neonatal, ophthalmology, and surgery. Being nonspecific, infrared image processing has proved to be a
impactful detection technique of disease related to physiology of patients. With advancement in the
invention of infrared cameras and their resolutions, results are more reliable and powerful. The introduction
of simple RGB images in thermal imaging can prove to be useful as primary method for detection. This
study proposes one such method with processing of simple RGB for detection of abnormality.
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Abstract
The phytochemical screening of solvent extracts of Mimosa pudica and Datura stramonium showed the
presence of various bioactive secondary metabolites. Both the plants showed significant antibacterial
activity against Escherichia coli, Bacillus subtilis, and Pseudomonas aeruginosa. Maximum antioxidant
activity of 73% (Mimosa pudica) and 72% (Datura stramonium) was observed. Using bioinformatics tools,
the selected bioactive compounds of M.pudica and D.stramonium were tested for their binding efficiency to
cell division protein FTSZ of Bacillus subtilis, ZIPA from Escherichia coli and ZAPA from Pseudomonas
aeruginosa. Results revealed the binding affinity of bioactive compounds, Daturametelin I and Daturalactone
of Datura stramonium to the cell division proteins.
Keywords: Mimosa pudica, Datura stramonium, Phytochemical screening, Antimicrobial activity, Cell
Division Proteins, Molecular docking.

Introduction
World’s leading cause of premature deaths is known to be reported due to infectious diseases, killing many
people every day. From all over the world drug resistance to human pathogenic bacteria has been
commonlyreported recently.1,2,3 A search for new antimicrobial substances from other sources including
plants has become necessary due to the emergence of multiple drug resistance to human pathogenic
organisms. Variety of compounds of known therapeutic properties is produced by traditionally used
medicinal plants.4,5 The chemical substances that are responsible for medicinal values of plants and that
produce a definite physiological action on human body arecalled phytochemicals.6,7 It is reported that over
50% of all modern clinical drugs are of natural product origin. Demand for more vast study of natural
products and biologically active compounds have emerged due to these factors.8Furthermore, for new and
reemerging infectious diseases there is a continuous and urgent need to discover new compounds with
diverse chemical structures and novel mechanisms of action.Datura stramonium commonly known by
various names such asthorn apple, prickly burr, jimson weed, moon flower, devil’s weed, devil’s cucumber
and devil’s trumpet belongs to the family Solanaceae. D.stramoniumis large and coarse herb which has
important medicinal properties include treatment for ulcers, scabies, leprosy, piles, anemia, fever and
inflammatory swellings, elephantiasis etc.Mimosa pudica belongs to the family Fabaceae and has been used
for the treatment of various ailments and it possess hepatoprotective, hypolipidemic, antifertility,
antihapatotoxic, diuretic, anti convulsant, anti-depressant and wound healing properties. Elaborate reports
on bioactive componentsand the antimicrobial activities9,10of M.pudica’shave been available. The objective
of this work was to analyze phytochemicals composition and to evaluate the antimicrobial activity and
antioxidant activity of plants M.pudica and D.stramonium.Prediction of the functional properties of
bioactive compounds is difficult to assess and it became possible to a certain extent by using computational
tools and protein database. Based on the literature review, few phytochemical compounds of the plants were
selected for in silico binding studies against the cell division proteins of Bacillus subtilis,Escherichia coliand
Pseudomonas aeruginosa, which were used to analyze the antibiotic activity of plant extracts of both the
plants.

Methodology
Sample collection, and extraction
Fresh leaves of Mimosa pudica and Daturastramonium were collected from VIT University campus,
Vellore, India. Fresh and healthy leaves were separated immediately and stored in a polyethylene bag and
kept at room temperature till processing. Leaf samples were washed thrice with sterile water; air dried,
powdered using a grinder and kept in an air tight container. 30 grams of each sample was taken and
extracted separately with 300 ml acetone using Soxhlet apparatus at 45ºC for 2 hours. The extracts were
filtered and evaporated to dryness. The amophorous residue was stored at 4ºC until further use.
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Phytochemical Study
The acetone extracts ( 1gm dissolved in 100ml) of M. pudica and D. stramonium were subjected to general
phytochemical tests for tannins, proteins, saponins, steroids, flavonoids and anthroquinones.11,12
Antimicrobial Assay
A 20% (w/v) stock solution of M. pudica extract and D. stramonium was prepared in acetone. Overnight
cultures of E. coli, B. subtilis and P.aeruginosawere streaked on plates containingMueller –Hinton agar as
medium. Whattman filter paper discs (6mm) were impregnated with 15µl of stock solution and wereplaced
on inoculated medium. Acetone (15µl) was used as negative control and vancomycin discs (30 µg),
amoxicillin discs (10 µg; oxoid) were used as positive controls. The petri-plates were incubated at 37°Cfor
24 hours and the diameters of the zone of inhibition of bacterial growth were measured in millimeters.
DPPH Radical Assay
From the bleaching of the purple-colored methanol solution of 2, 2-diphenyl-1-picrylhydrazyl (DPPH) the
hydrogen atom or electron donation abilities of the corresponding extracts/fractions and standards were
measured. 1ml solution of DPPH radical solution in methanol was mixed with 3ml of sample solutions in
methanol (containing 20-100ug/ml) and control (without sample). The solution was kept for 30 minutes in
dark and the absorbance was measured at 517nm. An increase of the DPPH radical-scavenging activity was
indicated by the decrease of the DPPH solution absorbance. The following formulae were used to calculate
the percent radical scavenging activities.
% DPPH = (Control absorbance-extract absorbance) X 100/control absorbance
Docking of phytochemical compounds with bacterial proteins
From the literature, bioactive compounds of M. pudica and D. stramonium were selected for further study.
Bioactive compounds D-Pinitol and L- Mimosine of M. pudica and Daturametin and Daturalactone of
Datura sp.were selected as ligands for the molecular docking studies.The SDF files of the ligands were
obtained from the PubChem compound database as listed in Table 1. (http://pubchem.ncbi.nlm.nih.gov/).
The PDB formats of the cell division proteins were obtained from the protein data bank and are shown in
Figures 1, 2 and 3 below(http://www.rcsb.org).

Fig.1. Structure of FTSZ from Bacillus subtilis (PDB ID:
2VAM)

Fig.2. Solution structure of c-terminal domain ZIPA
from Escherichia coli (PDB ID: 1F7W)

Fig.3.Crystal structure of the bacterial cell division protein ZAPA from Pseudomonas aeruginosa (PDB ID: 1W2E)
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Table 1: Molecular structures of selected phyto-compounds
S. No.

Phytochemical (PubChem ID)

1

Daturametelin I (CID: 91895479)
Molecular formula: C34H48O10
Molecular weight: 616.739 g/mol

2

Daturalactone (CID: 323594)
Molecular formula: C28H38O7
Molecular weight: 486.597 g/mol

3

D-Pinitol (CID: 164619)
Molecular formula: C7H14O6
Molecular weight: 194.183 g/mol

4

L-mimosine (CID: 440473)
Molecular formula: C8H10N2O4
Molecular weight: 198.176 g/mol

Molecular Structure

Results and Discussion
Phytochemical analysis
The phytochemical compounds are generally secondary metabolites in the plants and they are responsible
for any biological activity. Secondary metabolites are responsible for antioxidant, antimicrobial, anticancer
and antifungal properties of any plant through different set of mechanisms.
The solid residues of leaves of M. pudica and D. stramoniumobtained by evaporation of acetone was
subjected to tests for tannins, proteins, saponins, steroids, flavonoids and anthroquinones and results were
summarized in Table 2. The results showed the presence of tannins in both the plants and saponins were
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seen in D. stramonium. It showed positive for flavonoids and steroids present in the case of M.
pudica.Proteins and anthroquinones were absent in both the plants tested.

Table 2. Phytochemical analysis of Mimosa pudica and Datura stramonium.
S.No.

Compound

Datura stramonium

Mimosa pudica

1

Tannins

Present

Present

2

Saponins

Present

Absent

3

Flavonoids

Absent

Present

4

Steroids

Absent

Present

5

Anthroquinones

Absent

Absent

6

Proteins

Absent

Absent

The selected plants are the source of the secondary metabolite like tannins which has thecapacity to bind
proteins rich in proline and can interfere with some of the physiological activities.13M.pudica showed the
presence of flavonoids whichhas shown antimicrobial properties against number of bacteria.Phytochemical
constituents of the plants are helpful in drug discovery due to which it has lot of commercial importance.

Anti-bacterial Assay
Theanti-bacterial properties of acetone extracts of and M. pudica andD. stramoniumagainstE.coli, B.subtilis
andP.aeruginosa (Fig 4)showed positive activity.The zone of inhibition for B. subtilis, P. aeruginosa and
E.coli for acetone extracts of D. stramonium are 14mm, 11mm and 13mm respectively. Acetone extracts of
M.pudica showed very less activity when compared to D. stramonium. The zone of inhibition of M. pudica
against E.coli (K-12 strain), P.aeruginosa and B.subtilis are 12, 9 and 10 respectively.

Fig4:The antibacterial properties of Mimosa pudica and Datura stramonium.
Antibacterial properties of medicinal plants are of considerable importancebecause of the resistance
developed against antibiotics by the harmful microorganisms. Bacteria’s genetic ability to transmit and
acquire resistance to synthetic antibiotics has made pharmacological industries to look for novel therapeutic
agents.14 In general, theplant extract rich in tannin and phenolic compounds will exhibit good antimicrobial
activity and that was evident in the present study also.
DPPH Radical Assay
The antioxidant effect of acetone extracts of M. pudica and D. stramonium are shown in Fig 5 Ascorbic acid
was used as a standard and the maximum free radical scavenging activity was studied and was observed to
be 73% and 72% for M. pudica andD. stramonium respectively at the highest concentration tested. The
weakest scavenging activity was observed at lowest concentration (20μg/ml). The values were 56% and 42%
for M. pudica and D. stramonium respectively (Fig 5).
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Fig 5: The DPPH scavenging activity of Mimosa pudica and Datura stramonium
Molecular Docking studies
Considerable amount of research has been published on the bioactive compounds of M. pudica15, 16, 17,18and
D.stramonium19,20based on the available data. By reviewing those research articles bioactive compoundsviz
D-Pinitol and L- Mimosine which has an enzyme inhibitory activity15 were selected as ligands for M.pudica.
Phytochemical compounds, Daturametelin I21, Daturalactone22 ofDatura sp. were used as chemical ligands
for the docking between the cell division proteins from the bacteria (E.coli, B.subtilis and P.aeruginosa) that
act as receptors, which were done using the HEX protein docking software.
HEX is the software which is used to dock the proteins with ligands to form docked complexes. The Evalues for each of the ligands were obtained after the docking process and are listed in Table 3. The E-value
is the binding energy in KJ/mol, which is liberated when the ligand binds to the receptor. Fig 6 depicts the
docked complex of receptor 2VAM and ligand Daturametelin I (centered in yellow).

Fig.6: Docked complex of receptor 2VAM and ligand Daturametelin I (centred in yellow)
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Table 3: E-values of docked complexes of selected proteins and phytocompounds
S. No.

Phytochemical (PubChem ID)

1

Daturametelin I (CID: 91895479)
C34H48O10

2

Daturalactone (CID: 323594)
C28H38O7

3

D-Pinitol (CID: 164619)
C7H14O6

4

L-mimosine (CID: 440473)
C8H10N2O4

Protein (PDB ID)

E-value (KJ/mol)

2VAM

-337.9

1F7W
1W2E
2VAM
1F7W
1W2E
2VAM
1F7W
1W2E
2VAM
1F7W
1W2E

-324.4
-368.2
-281.9
-295.5
-281.1
-181.6
-162.6
-170.9
-193.7
-189.2
-189.1

Docking studies revealed that Daturametelin I, the bioactive compound present in Datura sp binds
efficiently to all the cell division proteins by showing the highest binding affinity.The results of the
antibacterial activity and in silico analysis of bioactive compounds of M. pudica and D.stramoniumindicate
that these compounds could be used to inhibit the cell division activity in bacteria and can thus be
investigated further to utilise as antimicrobial agents and for other therapeutic needs.
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Abstract
Facial tics are involuntary repeated spasm-like movement affecting eyes and other facial muscles either partially or fully. Such
tics are common for stress-related disorders as well as neurological disorders. Facial tics are accompanied by a form of asymmetry
in terms of the motion of the facial muscles. Electromyography and manual observation have been used for detecting such
asymmetrical movement of facial muscles. This work envisages the task of monitoring such asymmetry by using computer-vision
techniques. The proposed method is less labor-intensive than other methods for detecting asymmetrical motion of facial muscles.
This involves application of optical flow estimation methods for analyzing the asymmetrical subtle motion of facial muscles. A
novel texture-based optical flow estimation method has been proposed that works well under scale changes and for occluded
points between pair of images. The reliability of the proposed optical flow estimation method has been supported by computation
of angular error and warping error.
Key Words: Texture, optical flow, Angular error, Warping error.

1. Introduction
Facial tics are characterized by the involuntary spasms like blinking of eyes, grimacing, twitching of mouth,
squinting etc. These movement disorders might be a manifestation of neurological disorder or psychogenic
disorders. Diagnosis of facial tics is based on observation followed by distinguishing the type of disorders as
either due to damage in brain/nerve or due to stress. Facial tics are often accompanied by asymmetrical
motion in the facial region of interests. This paper proposes a vision-based approach for detecting the
severity of the facial tics on an individual’s face and provides a log reporting the asymmetrical nature of the
subtle involuntary motion of the various regions on the face. Previous approaches for analyzing such
asymmetrical motion include manual observation and electromyography which suffers from certain
limitations. Manual observation consumes time. On the other hand, analysis by means of electromyography
requires sensors for measuring changes of electrical activity. These limitations open up opportunity for
computer-vision techniques towards proposing a novel measure of asymmetry observed for facial muscles.
The underlying computer-vision approach revolves around optical flow estimation that deals with the subtle
motion. Challenges towards accurate estimation of motion vector lies in cases involving scale changes,
illumination changes and presence of occlusion. Videos of facial twitches involve a. changes in scale of
facial region of interests and b. occlusion of facial region of interest due to involuntary twitching. The
proposed optical flow estimation has been compared with few state-of-art algorithms for in terms of warping
error with respect to scale changes and presence of occlusion.

2. Related Work
2.1 Detection of asymmetrical movement of facial muscles
Analysis of facial asymmetry has been a topic of interest for psychologists and neuropsychologists for
two primary reasons viz. monitoring the connection of facial asymmetry to personality and health type and
get clues on the ongoing processing in the brain in connection to the expressions exhibited on the face. The
notion of facial asymmetry was brought into light for the first time by Charles Darwin in his work
1
.According to studies conducted by Fink et al 2, Jones et al3, symmetric faces are perceived as healthier than
faces with asymmetry. Despite of the abundant application of analysis of facial movement analysis, the
necessity of dealing with asymmetry has been well realized in the work of Borod et al. 4. Challenges in
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detection of facial asymmetry are driven by presence of substantial head movement, other simultaneous
activity like eating or speaking in real-time videos. Apart from asymmetry during spontaneous actions like
smiling or speaking, facial asymmetry is sometimes characteristic of functional movement disorder for
people with neurological disorders. Few common twitches are noticed in individuals with neurological
disorders like huntington’s disease, hemifacial spasm, tardive dyskinesia. Though detection of such twitches
cannot predict the presence of a particular neurological disorder, detection of such facial tics can be an aid to
doctors in assessing the severity of such abnormal movement and get an idea of the underlying disorder.
2.2 Motion Estimation: State of Art techniques
Literature reports few topics that are usual and common to computer vision problems like image registration, image
alignment and correspondence. Solutions for image aligning include image stitching5 between different views of the
same scene. On the other hand for video sequences the problem of image alignment has been posed as a problem of
projecting the 3d motion of the objects onto a 2d plane thereby estimating the optical flow vector6-8. Energy
minimization followed by dense flow estimation methods provide good results for meager motions between image
sequences but fails to provide accurate warping of natural video sequences with large displacements of the objects
in the scene. On the other hand, descriptor matching like SURF 9,SIFT 10, HOG 11 etc provide sparse correspondences
and outliers without enforcement of geometric relationships. The inception of research in optical flow can be
attributed to the Gibson’s work entitled ‘The Perception of the Visual World’ 12. Few extensions to the two popular
local and global optical flow methods have been mentioned in 13-20. Current trends of improving accuracy of optical
flow vectors revolve around spatio-temporal approaches with added constraints 21-22. To this end, the paradigms of
optical flow estimation can be grouped into a. differential techniques 23-24, b. region-based matching 25-26, c.
frequency based methods 27. Errors in computing accurate optical flow originate from changes in pair of images in
terms of scale, illumination, occlusion etc. 28. Attempts to handle changes in scale between image pairs include
computing the optical flow iteratively for image pyramid and including a scale variable during energy minimization 29.
The forward and backward matching tracking of points using optical flow has been used to detect occluded points as
shown in 30-31.

3. Overview of proposed method
The aim is this work is two-fold: a. Texture-based Optical flow estimation: This includes three main tasks namely,
creation of image pyramid, optical flow computation and checking for the reliability of the method in presence
of scale change and occlusion as shown in Figure 1. Extraction of motion feature is envisaged by formulating
texture constancy constraints followed by energy minimization. While scale variation is handled by computing
motion vectors at different scales, occluded points are detected by checking forward and backward error while
point matching. b. Monitor the asymmetrical movement of facial muscles and provide a log with information
regarding the part of the facial region experiencing tics across the set of video frames, the framework of which
has been shown in
Creation of image
pyramid and preFigure 2.
processing

Texture-based
Optical Flow
Computation

Texture Constancy
Constraints

Optical flow
computation
Energy
Minimization
Check for
reliability of the
method

Compare warping
errors

Figure 1. Texture based Optical Flow Computation.

2. Processing face videos
analyzing facial tics.

Figure
for
162

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

4. Methodology
4.1 Texture-based Optical Flow Estimation

i. Creation of image pyramid and pre-processing:
The significance of computing optical flow in an iterative manner over pyramidal images has been
established in the algorithm proposed by Lucas-kanade. Deciding on the window size for optical flow
computation inhibits a trade-off in terms of accuracy and robustness. While accuracy refers to the sub-pixel
accuracy which can be dealt with using a window of smaller size, a window too small might not suffice
while dealing with a large displacement. This is followed by Gaussian smoothing (sigma value=1.0) and
scaled using bilinear interpolation.
ii. Optical flow estimation
This work imposes constraints towards more accurate optical flow estimation. According to the Brox et
32-33
al.
the energy minimization equation is based on two constraints viz. Grey value constancy and Gradient
constancy is as follows:
E Data (u, v) = ∫ (| I ( X + W ) − I ( X ) | 2 +γ | ∇I ( X + W ) − ∇I ( X ) | 2 )dX
Ω
(1)
T
T
Where X := ( x, y , t ) and W := (u , v,1) with the smoothness term as follows:

E Smooth (u, v) = ∫ψ (| ∇ 3u | 2 + | ∇ 3 v | 2 )dX
Ω

(2)
While grey value constancy does not hold well under illumination changes, the gradient constancy
constraint is more suited for translatory motion. Hence texture-based constancy constraintsfollowed by
energy minimization has been proposed in this paper. The underlying assumption for this constraint is that
since texture images capture the prominent features, it remains invariant for strong illumination changes.
a. Texture constancy constraint (TCC) formulation
T ( x, y , t ) = T ( x + u , y + v, t + 1)
(3)
Where, T ( x, y , t ) is the value of the textural image at the p:= ( x, y , t ) and T ( x + u , y + v, t + 1) is the value
of the same image point displaced by w:= (u , v,1) . Nine textural images have been obtained by convolving
the image with nine filters as proposed by Theodoridis and Koutroumbas, 1998 34. This imposes constraints
rooting from each of the nine pairs of images obtained from two images for finding the value of two
unknown quantities, viz optical vectors in x and y direction. The total deviation based on intensity constancy
assumption and texture constancy assumptions leads to an energy minimization equation given by:
E Data (u, v) = ∫ (| I (( p + w) − I ( p) | 2 + | γ p + w . * ∇Tt ( p + w) − γ p + w . * ∇Tt ( p) | 2 )dp
Ω
(4)
Here the term

γ p+ w

denotes the matrix of pixel-wise weights for each of the nine textural images at p:=

( x, y , t ) displaced by w:= (u , v,1) . The subscript term t for Tt denotes the textural image obtained by the t -th
filter. Unlike using a global parameter γ for the entire image before and after displacement the weights are

determined for each of the pixels. Following are the steps for computing nine textural images and the pixelwise weight for the same.
a. Textural images
Nine textural images are obtained by convolving the image using the nine filters followed by taking the
standard deviation on local patches. The reason behind using these simple filters lies in its simplicity and
complementarily of the information provided by them.
b. Computing pixel-wise weight matrix
γt
a. i j where i ∈ {1,2} i.e. the former and latter image in a sequence and j ∈ {1,2,3,4,5,6,7,8,9} denotes the
index of the textural image corresponding to the filter used, which is then normalized with respect to the
gradients obtained on using other filters
(5)
gt
γ it j = ∑ i j
n =1..9 g i t n
b.
Energy Minimization
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The Euler-Lagrange equations that must be satisfied by a minimizer, according to calculus of variations, as
given in 32 are:
ψ ′( I z2 + γ ( I xz2 + I yz2 )).( I x I z + γ ( I xx I xz + I xy I yz )) − α div (ψ ′(| ∇ 3 u | 2 + | ∇ 3 v 2 )∇ 3 u = 0
(6)
ψ ′( I z2 + γ ( I xz2 + I yz2 )).( I y I z + γ ( I yy I yz + I xy I xz )) − α div (ψ ′(| ∇ 3 u | 2 + | ∇ 3 v 2 )∇ 3 v = 0
(7)
I x = ∂ x I ( p + w)
(8a); I y = ∂ y I ( p + w)
(8b)
I z = I ( p + w ) − I ( p ) (8c); I xx = ∂ xx I ( p + w)

(8d)

I xy = ∂ xy I ( p + w)

(8f)

(8e);

I yy = ∂ yy I ( p + w)

I yz

I
The terms xz and
are obtained as follows:
I xz = ∑ ∂ x Ti ( p + w) − ∂ x Ti ( p )
i =1..9
(9)
I yz = ∑ ∂ y Ti ( p + w) − ∂ y Ti ( p )
i =1..9
(10)
where i refers to the index of the texture filters. The gradient images are obtained by the summation of
gradient of texture images obtained by convolving using i (1..9) filters followed by standard deviation on
local patches. The data term and the smoothness terms are calculated followed by inner SOR iterations,
'
k
k
thereby removing the nonlinearity in terms ofψ . This gives the two unknowns viz, du and dv which is

used for estimation of optical flow vectors for the next finer scale.
4.2
Monitoring facial tics
This problem is addressed from two angles viz. analyzing asymmetry between the DOR of right and left eye
and detecting Using intensity based optical flow limits the applicability of texture patterns existing locally in
an image. As mentioned in 35, the nine filters results in textural images those are less sensitive to
illumination changes. The idea of using texture features is motivated by the fact that face is composed of
micro-patterns. Extraction of such pattern information from multiple textural images thus results in
analyzing the motion of prominent features. The reliability of the proposed method in handling scale
changes is shown by the comparison of the warped images obtained from the application of conventional
Horn-Schunk algorithm and the proposed texture-based algorithm. Hence it appears that the proposed
algorithm works well under scale change of facial region-of-interests like eye and lip across video frames.
Eye twitching is characterized by asymmetrical closing or near-closing of one or both eyes. Since our aim is
to detect asymmetrical motion on facial region of interests, we have limited the application of our proposed
optical flow estimation method only to the detection of occlusion based on optical flow vectors.
Using intensity based optical flow limits the applicability of texture patterns existing locally in an image. As
mentioned in 35, the nine filters results in textural images those are less sensitive to illumination changes.
The idea of using texture features is motivated by the fact that face is composed of micro-patterns.
Extraction of such pattern information from multiple textural images thus results in analyzing the motion of
prominent features while preserving the invariance features of those points. The reliability of the proposed
method in handling scale changes is shown by the comparison of the warped images obtained from the
application of conventional Horn-Schunk algorithm and the proposed texture-based algorithm. Hence it
appears that the proposed algorithm works well under scale change of facial region-of-interests like eye and
lip across video frames. Eye twitching is characterized by asymmetrical closing or near-closing of one or
both eyes. Since our aim is to detect asymmetrical motion on facial region of interests, we have limited the
application of our proposed optical flow estimation method only to the detection of occlusion based on
optical flow vectors. If more than 70% of points are occluded then the frame is concluded to have twitching.
The same technique can be applied for lip puckering detection.

5. Results
5.1 Texture-based Optical Flow Estimation:
Our proposed method is compared against existing algorithms on the Middlebury dataset. The images used
are color images with the dimension 640×480. The proposed pixel-wise weighted texture-based method is
applied on two adjacent frames of a video where a car is approaching towards the camera. Figure. 3 shows
example of images from the Middlebury dataset (from left: Dumptruck,Urban,Basketball). Figure. 4 shows
the image sequence showing a car approaching towards camera.Table 1 shows the warping error for image
sequences. Figure 5 shows the warping error obtained using the conventional variational method and the
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proposed method. According to Arredondo et al 27, textural images showing pixels with least angular error
implies accurately estimated optical flows for those points. In order to analyze the same for our work,
angular error is estimated for the points and the percentage of points with the least error is computed for
images from Middlebury dataset as shown in Table 2.

3.Example images from
Middlebury Dataset.

Figure

Figure 4.Video Frames with car moving towards camera.

Figure 5.Original Image; Warped image using HS method; Warped image using proposed method
Table 1.Warping error
Warping error for

Horn Schunk

Brox method

Other methods

Proposed method

Car video

7.5451

7.7943

6.2281

Urban

6.7879

5.4165

4.9464

Dumptruck

4.1840

3.6125

2.7785

Table 2.Angular error and Percentage of points with least error(PerP)
Image title Brox angular error
Proposed method angular error
Grove2
Grove3
Urban2
Urban3

AAE:1.3804
AAE:1.1502
AAE:1.3037
AAE:1.3423

PerP:76.5%
PerP:36.1%
PerP:46.1%
PerP:39.3%

AAE: .2517
AAE:1.2223
AAE:1.2130
AAE:1.3740

PerP:60.51%
PerP:34.23%
PerP:32.58%
PerP:44.05%

5.2Monitoring facial tics
Videos of facial twitches have been collected from Chennai multispecialty government hospital. The videos
were captured at different resolution and under different illumination conditions. We have considered cases
for hemifacial twitches. The results of analysis of asymmetrical motion have been compared with that of a
video showing a person without twitch. An overview of the process is shown in Figure 6.
Face preprocessing
• Alignment of face
• Extraction of facial region of
interest

Measuring the asymmetry
between motion in eye and
lip region in terms of:
• Orientation
• Magnitude

Detection of eye twitching
• Detection of occlusion using
optical flow
• Manually match the occurence of
twitch with graphical records of
asymmetry

Figure 6.Processing of real-time videos to detect facial twitches
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i.
Face Alignment and preprocessing:
The face in a video frame might not be straight, hence limiting the possibility of extracting facial region of
interest like eye and lip using Viola-Jones algorithm. Hence the method as shown in Figure 2 is used for
preprocessing a video having face image.
ii.
Measuring asymmetry between eye and lip region using Dominant Orientation (DOR):
The Dominant Orientation (DOR) is the orientation of optical flow in the eye or lip-region, across a set of
video frames that occurs in majority. It is assumed that for a person without tics both the eyes will have
same DOR. Hence it can be concluded that a person is having asymmetrical eye movements if the Dominant
Orientation of the two eyes differs. Figure 7 shows the plot of the magnitude and orientation range for right
and left eye against frame indices.

(a)

(b)

(c)

Figure 7. (a) Asymmetry for
eye (orientation); (b) asymmetry for eye (magnitude); (c) asymmetry for lip (magnitude).
iii. Comparing the measure of asymmetry between tics and non-tics video
Figure 8. (a) and (b) shows the difference between the DOR for eye and lip regions are plotted against the
frame index. For videos with tics the number of false positives is more. This is because the graph shows a
measure of asymmetry based on the predefined threshold for the difference of magnitude between motion in
right eye and left eye even though the variation is not observable by human eye. On the other hand for nontics there is a fewer false positives. This is because the person might be smirking or partially winking or
changing orientation while emphasizing while speaking. Hence graphically such actions are classified as tics
even though the motion is not involuntary. The recognition rates for a tics and non-tics video has been
shown in Table 3 and Table 4.
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a)

b)
Figure 8.Difference in
DOR in (a) eye and (b) lip region for tics and non-tics
Table 3. Recognition Rate for Tics Video

Manually observed tic

Graphically observed
asymmetrical motion

Graphically observed
symmetrical motion

18

0

Manually observed non-tic 4

18

Accuracy= 90 %

Table 4.Recognition Rate for Non-Tics Video
Graphically observed Graphically observed
asymmetrical motion symmetrical motion
Manually observed tic

0

0

Manually observed non-tic

4

16

Accuracy: 80%
iv.
Detection of eye twitching based on number of occluded points:
Eye twitching is characterized by involuntary closing of one or both the eyes in an asymmetrical manner.
Hence points of eye-region will be occluded in frames where twitching of eyes occur. According to our
approach detection of occlusion of points on eyes are based on matching points between frames using
optical flow method. Figure 9 shows the percent of occluded points in the left and right eye of a person
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having hemifacial spasm. Since the left eye shows more occlusion it is concluded that the person is suffering
from twitching of left eye.

Figure 9. Percent of occluded points in right_eye and left_eye.

6. Conclusion
In this paper texture constancy constraint has been proposed as a part of the variational model for estimating
optical flow. The merits of using texture constancy lies in its invariance at strong illumination changes as
well as its complementarity and simplicity in terms of computation.Unlike previous works using a globally
selected parameter during minimization, this algorithm uses a matrix of weights for each pixel in the textural
images obtained by convolution followed by standard deviation on local patches. The weights take into
account information obtained from nine textural images, each encapsulating information of motion of
prominent features.It has been shown that the optical flow computed using the proposed method is more
accurate in terms of warping. The optical-flow based method used for detection of asymmetry provides a
graphical visualization in terms of asymmetry in orientation and magnitude in eye and lip region.
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Abstract—The revolutionary growth of Internet of things would modernize the way of living of the future

generation. The IoT is being constructed in such a fashion that the services should be reliable, affordable and
securable. The IoT enabled world would have all devices connected to each other. These devices would
possess the ability to communicate and learn from each other. The advancement in the hardware and
networking technologies has paved path for the evolution of IoT. Now, the IoT has spread its wings in
healthcare, wellness and Automation. The role of IoT in the these emerging sectors is discussed in this
paper..
Keywords-- E-health,e-wellness, home automation, applications
1 INTRODUCTION
The IoT aims to develop smart devices to perform the domestic activities, for bringing ease to the mankind. The goal
of this smart future world technology is to assure healthcare, wellness and a smart way of life with increased levels of
convenience. The IoT would provide maximum services at minimum cost [1-2].

Low cost Sensors (Perception Layer)

CLOUD

Ultra Low power consuming processors
Efficient Energy Management Technology
Control /
Monitor

High speed Internet Infrastructure

Fig (1) This is a prototype of the smart IOT environment with low power requirement
The Architecture of Internet of things comprises of three layers
(i)Perception Layer - It is the layer of the sensor. The RFID Tag identification, automation and monitoring of the
signals is the main function of this layer.
(ii) Network Layer - Includes the high speed internet infrastructure, private networking, security mechanisms. The
network administration is done in this layer.
(iii)Application Layer - It is the user end application, that act as an interface between the end user and internet of
things
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Architecture of Internet Of
Things
(The basic architecture of IoT)

Preception Layer
(RFID and Sensors)
Network Layer
(High Speed Internet)
Application Layer

Fig ( 2) The basic three layered architecture of internet of things (IoT) in domestic applications
The basic architecture of an IoT based system has three layers ,whereas the architectural reference model varies
according to the application. A cloud based system utilises its own architecture. Similarly the architecture is designed
according to the application and involved technologies.

APPLICATION LAYER

MIDDLEWARE

Network
support

INTERNET LAYER

Internet Connectivity

COMMUNICATION
GATEWAY

EDGE LAYER
171

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

Fig(3) Detailed architecture of the IoT based applications
The expected characteristics of an IOT environment are Automation of services, Artificial Intelligence, dynamicity
and zero configuration.

Characteristics of IoT Environment

Automation

Artificial
Intelligence

Dynamicity
Zero
Configuration

Fig(4) Configurations expected in an IoT based smart Environment [11]

The development of hardware technologies plays a vital role in the advancement of consumer electronics. The
affordable rates of the smart devices facilitate the expansion of IoT. A smart phone with a good processor and network
could be turned as the hub, to enable an IoT powered environment. The most commonly used development boards are
Qualcomm Snapdragon board, Arduino, Raspberry-pie etc. The boards have the capacity to read sensors and actuators
and communicate with the other connected devices using networking protocol enabled modules. The wifi module,
Bluetooth module and zig-bee are widely used for this purpose. These modules and sensors are available in the market
at cheap rates. Hence, the realization of IoT is possible. IoT would emerge as a helping hand technology for the aged
and disabled people. The Life of aged people becomes misery when they lose stamina to work. The smart devices are
developed to accompany the aged and disabled. The temperature of the human body, pulse rate and heart beat count
are measured using the wearable sensor devices. In addition to physical fitness, the psychological balance is necessary
for every individual to stay healthy. The mental illness is the most dreadful disease. To keep the mind refreshed, the ewellness applications are developed. The E-Wellness programmes concentrates on reducing stress of the person by
entertainment and e-counselling .The sustainable growth of IoT is targeting on Home automation. A smart home for a
smart family is the motto of this technology. Let us discuss the three application fields of IoT in detail with
illustrations in this paper
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APPLICATIONS OF INTERNET OF THINGS

E-Health Care

Protocols
Sensium
Zarlink
Zigbee
Z-link

Home
Automation

E- Wellness

Protocols

Protocols

WHDI
WiHD
WiGIG
Zigbee
Wi-Fi
Bluetooth

RuBee
En Ocean
X10
LonWorks
EIB
KNX

Fig(5) An overview of the domestic applications of IOT with the protocols [1]
1.1 RFID TAGS

Radio Frequency Identification Tag is the bridge between the physical and virtual world. It is a key identifier
of the future technologies that holds the current status, past information, ownership details, and
configuration details etc., The RFID ecosystem is briefly demonstrated with real world entities in 15-16
2 E- HEALTH CARE

A survey on health care systems states that the death caused by sudden cardiac failure is increasing every
year. To reduce the percentage of these deaths IoT brings health monitoring appliances like artificial pace
maker, temperature, pulse and blood pressure monitoring systems. The automated health alert systems are
provided with high quality low power sensors that collect the report of data and the health is tracked by the
cloud based devices 1. When any abnormal reading is noted, the alert systems initiate warning and informs
the medical representatives. Thus the health of a person is tracked and maintained 3-8.
2.1 WHY E-HEALTH CARE?

The reasons to go for E-health care discussed. The healthcare tracking systems would help us to maintain
our activeness and enable interruption free day to day life. The disabled and aged people could be effectively
monitored; the IoT device acts as an artificial caretaker for these people. Thus the diagnosis of the disease
and disorder could be made in time. Assurance of good health with low cost monitoring devices and
reliability of data for health prediction and pedigree analysis. Saves time and cost of manual diagnosis. It
helps the people with disabilities. Women can track their health reports using the previous records. There are
various apps available in the market that helps the women to predict the possibility of periods and
pregnancy, using the previous health records. The glucose sensors are widely deployed in the diabetes
patients to monitor the blood glucose levels. The IoT enabled glucose monitors, overtake the present
invasive methods, by sensing glucose using the invasive sensors, which could analyse the blood glucose
level by analysing saliva, urine and skin. The Smartphone cameras with higher resolution are used in the
diagnosis of the eye care. The basic sensors can be connected to the mobile processor and the temperature,
pressure and heartbeat can be tracked, for health consciousness. It could reduce the cost of spending on
healthcare.
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2.2 FEATURES OF E-HEALTH CARE

The E-Health care devices are widely deployed as wearables 6, as they are portable, trendy and ornamental
in look. The devices to monitor the activity of internal organs are implanted in to the body of the patient.
These devices are made up of harmless wireless body sensors that operate on low power design. The data
paths are made up of ultra low ranges of Radio frequency. These sensors could be replaced at lower cost.
The acquired sensor data can be stored in the cloud and a cloud based diagnosis could be done for diseases.
The machine learning on past records could help in prediction of future health episodes. The automated data
acquisition path of the sensors is highly secured by security protocols 3. The ISO/IEEE 11073 is the standard
created by the IEEE/ISO and CEN/CENELEC consists of several set of protocols that governs the smart
medical applications in IoT Environment.
2.3 STEPS INVOLVED IN E-HEALTH CARE

The steps involved in E-health care are
Tracking of health: Tracking of the patient’s health by the physical parameters like temperature, blood
pressure, pulse count
Identification and authentication of the signals: In case if an IoT based pacemaker is installed, the doctor
monitors the performance of the patient from a remote place and controls the device for maintaining the
normality in cardiac activity. In that case, the device should identify and authorize the controller.
Collection and storage of data: The biological sensors collect the frequent health updates and store the data
in a secured cloud storage, which is accessible by the medical authorities for immediate diagnosis and
understanding of the patient’s health condition.
Prediction and Alert mechanism: Based on the available parameters the cloud based analysers should be
able to predict and alert the requirement of diagnosis.
2.4 REQUIREMENTS OF AN E-HEALTH CARE APPLICATION
To devise any application, the requirements to build should be analysed. The E-health care application is based on
body sensor networks in application with high speed internet, cloud based solutions and Alert systems.7-11
The e-health care applications require highly efficient low cost Bio-Sensors ,energy and power managing devices, less
amount of radiation by low range Radio Frequency devices, multi-modal sensory devices, automated alert systems and
5
weigh less protocols. The protocols used in e-health applications are sensium, Zarlink, Zigbee, Z-link etc .
2.5 DATA COLLECTION IN HEALTH CARE APPLICATIONS

In the health care application the data collection is done by a certified professional medical representative or
by the automated wireless body sensor devices by taking RFID of the patient as input. The smart IOT tools
are used by the medical representative for the collection of the patient’s data. The tools applied in medical
data collection are set top box for data transmission, wireless BP Monitors connected by protocols, wireless
pulse oximeter, wireless Blood sugar meter and wireless body Sensor powered Ear thermometer.Some
examples of smart health monitoring systems are Artificial Pacemaker,Robot assisted surgery,Rural Health
care,Contagious disease identification ,RFID based identification of patients 10,ioTOS, a device for vital sign
health monitoring,Management of Parkinson’s disease 8 and Helping people with disabilities 16.
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2.6 APPLICATIONS OF E- HEALTH CARE

Alert or Warning
system

Medical
Resources

Body Sensors
Storage and
Analysis of data
Data collection

Protocols

N
e
t

N
e
t

E-health
care
Monitering
center

Fig (6) A Typical health monitoring system with alert mechanism [14]

2.7 THREATS IN E-HEALTH CARE

The most adverse threat in E-health care is the security. The intruders are more powerful now-a-days. All
the IOT devices work with internet. Hence, the design should be so much secured to avoid the security
attacks like interruption of the signals, interception, and modification of the data and fabrication of control
over the device. Let us consider a scenario, where the intruder hacks the artificial pace maker and stops it.
This hack could lead to the death of the patient by the technology. Hence, the growth of technology in IoT is
both advantageous and disadvantageous due to security concerns. High security should be promised for
making this technology practical.
3 E-WELLNESS
The IoT inspired smart technology is human centric, that monitors every movement of the individual using
wireless body sensors. By analysing the data of the physical actions, the decisions are taken by the smart
device to keep stability of mind. The IOT applications in E-Wellness promote the health of the person by
both body and mind level. The Entertainment and fitness monitoring applications fall under this category.
The E-Wellness applications are wearable or smart portable devices. The android applications like runtastic
track the sleep and fitness of a person and provides e-counselling. The stress tracking could be done
onmonitoring the temperature, glucose and Blood pressure level in the human body. These sensors can be
deployed in the wearable devices like watches, wrist bands and spectacles. The E-Wellness is supported by
the WHDI, WiHD, WiGIG, Zigbee, Wi-Fi, Blue tooth protocols. 5.
E.1 SCOPE OF E-WELLNESS
E-Wellness is provided by consumer application that monitors and mentors fitness of a person. The BMI monitoring,
Physical activity tracking, Calories control, entertainment, etc are well known applications used today. The IoT based
E-Wellness can open a platform for new technologies in entertainment, Video monitoring of the activities are
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emerging applications, Mood Identification and entertainment based applications may bloom, for the Security of the
person, and tracking applications could emerge
i. IOT based smart vehicles with less space, power and cost are designed
3.3 APPLICATIONS OF E-WELLNESS
The E-Wellness applications are discussed in brief. The sensors like accelerometer, gyro sensors, proximity sensors in
a smart device tracks the physical wellness of the user. The wearable smart watches, wrist band, spectacles are such
applications. The companies like apple are involved in the production of smart devices that concentrate on e-wellness.
The Applications for tracking of devices with smart devices to prevent burglary activities are developed. Tracking
health status of a family member .Application for Entertainment and recreation are creating using health and mood
analysis. Samsung has announced in CES 2016 that all their future devices would be IoT compatible.
3.4 THREATS IN E-WELLNESS
Again security is a threat in IOT based Vehicular applications. The Fault Tolerance of the devices should be
established. The sensors and tracking devices should be durable and battery efficient, as most of these devices are
portable.A seamless high-speed internet connectivity is required to carry out these applications efficiently.
4 HOME AUTOMATION
Home automation is the most targeted field of the Future world Technology. The Home Automation is also known as
‘Domotics’[1] . A smart home with all automated services like automated opening of doors, windows, alarms,
switching on/off of lights, Remote controllable air conditioner, smart fridge, smart kitchen, smart vehicle is a dream of
every common man. But the thing that threatens him is the thought about the cost for affording these future world
technologies. Of course, In the thinking of a common man, the smart home indeed is the one that is ‘well equipped
with all costly appliances of recently introduced technologies’. So, the thought to make a smart automated home
remains as a dream still. People think that even without these technologies, a comfortable human life is possible. The
2016 resolution of the face book CEO Mark Zuckerberg, is to control his home using artificial Intelligence.
4.1 WHY HOME AUTOMATION?
Home is always the favourite dwell of every individual because of the comfortable life, care and person centric
environment they experience. A smart home with the Iot automation assures such a home that is even more person
centric with all reliable services. Whatever you expect from a home will be done for you by the sensor based systems,
by analysing your wants and needs. An IoT automated environment is more than a servant, a friend or a security.Let
us consider a scenario, a woman in the kitchen has turned on the LPG supply, suddenly she gets a call from her dearest
person. There are chances that she could forget about the LPG supply and get engaged in the call for hours. There are
many such careless fire accidents happening in the day to day life. In an IOT environment the low cost sensors
equipped smart devices act as smart servants to take care of all the home needs and security. Let us imagine a smart
window that checks the entry of insects and mosquitoes. The most terrible problem in tropical countries is the disease
caused by mosquito and insect bites. To prevent them entering in to homes, there must be some check points at the
doors, windows and other holes where they can enter, colonize and invade the happy living of the human beings. The
sprays and other chemicals used in present day to control them, carry a warning that ‘it is a poison’. These chemicals
when sprayed, has the ability of mixing in to the atmospheric air and contaminate it. Such an air could deposit harmful
toxins in to our body, while inspiration process. When IoT sensors are used in such an environment, the toxic adverse
effects could be avoided. Thus, the Internet of things promise a future world of all smart technologies that brings ease
to the human way of living. There are lot of applications being designed to enable a comfortable life for aged people,
patients, babies and working people. Working people could be able to monitor their home from workplaces with smart
phones. Recent real world application of IOT in home automation is the smart air conditioners. The owner could
manage and customize the air conditioner effectively from his smart phone application.
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Fig(7) An outline of working of smart IoT based controlling of home with smart phone application
4.2 FEATURES OF HOME AUTOMATION
The Home automation by the Internet of Things is a realization of the world’s dream to control anything at home from
any place with the smart devices. It is an hop in the era of digitalization that has elevated the heights of technology to
next level. The main aim of internet of things is connecting the globe and all its phenomena with technology enabled
by the advanced internet infra-structure.The features to be possessed by the home automation IOT technology are
Automatic processing of day to day tasks and home needs, Energy efficiency and high reliability, Controlling, tracking
and monitoring the home status from remote places, Simple to use, control and understand, Highly secured and low
cost automation and A high speed seamless internet and power supply to the devices
4.3 SCOPE OF HOME AUTOMATION
The leading IOT based solution provider, Gartner believes that by the end of the year 2022, there would be more than
500 IOT based smart devices in Domotics [2] The growth of the home automation technologies could pave way for
many new supporting technologies, as demand is the root cause for innovative products. The peak of IOT is the
making of making even a basic domestic appliance in to an automated smart device. The visualization of these smart
devices is possible due to the highly advanced wireless sensor network technology being offered at low cost. The
future devices are made in such a way that it could be either wearable or portable by nature, because human nature
wishes to go for smart things rather than traditional models, in majority. The basic components of a smart automated
home device could be [1-2] wireless sensors, Protocols and Internet Infrastructure, Authentication and security
systems, Control signals and Signal processing and Knowledge base (in some fully automated environments, where
decision is to be taken by the device)The wireless sensors have RFID enabled devices with in a smart network, for
enabling efficient identification and automation mechanisms. The Wireless sensors have the capacity to capture
various types of signals. There are many standard protocols like EIB and KNX that are recognized for being adapted
in to a smart environment. [1] [15]
The inter-networking is established by various connectivity protocols based on the mode of application and range of
use.Some of the recognized protocols used in home automation are RuBee, En Ocean, X10, LonWorks, EIB (
European Installation Bus),KNX , Bluetooth, Zigbee and Z- Wave.The security plays an important role in a
technology that is working with the base of Internet. The security of the device and the data are the issues to be
considered. The authentication and Identification is done by RFID tagging of the devices. The employment of
cryptographic encryption, decryption and key based transmission mechanisms are followed to ensure data security. In
a wireless sensor network, the control over the device is due to the signals. The devices should contain receivers and
transmitters. In the devices with sensors, the sensors act as receivers of the impulse. This layer is called perception
layer. The captured signals are processed by the device by the advanced signal processing techniques. Consider the
applications like automated Kitchen, where the devices involved should take care of the entire job. The devices should
analyse, decide and proceed. In such cases a knowledge base of the task should be installed into the system. In some
cases, the knowledge base is provided by the cloud. High accuracy machine learning and data analysis algorithms
should be assisted with the device, for auto- recognition, learning and processing. The existence of vast range of
resources and development of recent technologies would provide scope for Products with advanced novel features,
Cost effective and power efficient technologies, Revolutionary Business Models, Smart Analytics and Requirement
identification models, Monetization of digital resources and Public Initiatives like Smart Cities, Smart homes etc.,The
scope of digital home appliance business has a positive signal of growth, due to the emergence of IoT based Smart
home automation. However the users expect high data security, privacy, reliability, portability, energy efficiency,
durability and high speed access. The business models should be in such a way that it satisfies all the user
requirements.
4.4 ISSUES IN HOME AUTOMATION
Issues are the hurdles to overcome to prove the efficiency of a technology. The issues involved in designing efficient
home automation devices are [5]Heterogeneity among devices, Establishing Interoperability among devices,
Scalability of the network and Ensuring network Security and privacy.There is no assurance that all the devices
installed in a network possess identical features of technology 5. There exists a huge probability of heterogeneity
among the devices. We must ensure Inter-operability among the heterogeneous devices with a middle ware. Interoperability is the ability to operate efficiently in any environment irrespective of the differences in hardware, software,
infrastructure and technology. The size of the network should be dynamic by nature. The efficiency exhibited by a
network should stay stable even though the size of the network is expanded. Scalability is the ability to expand the size
of a network ( adding devices to the existing network of devices) with no effect on efficiency. The security is insisted
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everywhere because of the hackers. If proper security is not ensured, the hackers find chance to collapse the network.
This could cause adverse effects which is discussed in the dis-advantages.
5 INTER-OPERABILITY IN THE SMART ENVIRONMENT
The Inter-operability is provided by various standards , protocols, internet infrastructure 12.
We design a model to demonstrate how inter-operability is established within an IOT network.
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Fig(8) the interoperability among devices of various category are shown [2,5]
6 Advantages of E-health, E-Wellness and Home Automation
The advantage of the internet of things in the day to day life is categorized by the three field of application
6.1 E-health
The E-healthcare provides automated monitoring and tracking of health, health improvement suggestions and thus
rural health care technologies would be improved. The possibility of diseases and disorders could be predicted by data
analysis. The data collected could help in the prediction and avoidance of dreadful diseases. Sudden health outbreak
like Cardiac diseases could be treated in time. The foetal growth and pregnancy status could be monitored. Diabetes
can be controlled by the effective monitoring techniques in a reliable manner with low cost and low radio frequency
sensors. The IoT based healthcare systems are portable and energy efficient in processing. It enables Cloud based
solutions for health care [2].Alerting systems brings health care to the place where you stay for disabled [16]
6.2 E-Wellness
The advantages are e-wellness in IoT is discussed. The physical activity can be improved
The psychological balance is achieved in the person. It provides an effective way for entertainment. Based on the
interests, the suggestions like places to visit, songs you like are predicted. Maintaining mental health is the goal of EWellness. The services are reliable and affordable. There are low cost and highly sophisticated sensors available for
this purpose, in the market. Notification systems make our life easier by notifying important events, functions, plans,
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etc., Cloud based solutions like BMI or fitness tracking are most popular application among the youth. The EWellness application provides a platform for following of our hobbies, plans and other tasks, even though we are away
from home.
6.3 Home Automation
The home automation reduces the requirement of Man power with low cost and power efficient processing. The
devices employed would have high quality sensor and recognition technologies. It prevents fire accidents by alert
mechanism. A secured home can be automated with the burglar proof technology enabled by efficient sensors [2]. The
ultrasonic sensors, infra-red sensors are commonly used in security alert systems with buzzers. The automated
refrigerators, air conditioners, televisions that can be controlled or tracked from any place by means of smart phone
application. Home monitoring could be done from remote places with connected smart device. An automated kitchen
is a solution for aged people who cannot meet their daily needs.Automated sensor based appliances that control by
themselves, by predicting the need of the owner.Secured locking and unlocking of doors and safety bureau by smart
devices like mobile phone application. Automated water purification, coffee making, cooking, washing, cleaning that
could be controlled by a remote control. The home automation should possess reliability of service.Thus the Internet
of things provides advantageous life in terms of healthcare, wellness and home automation.
7

Disadvantages of E-health, E-Wellness and Home Automation

The IoT requires seamless reliable high speed wireless internet for the devices [2], which is considerably not cost
efficient. The devices are based on battery power. Hence, there may be failure of the particular sensor or device, if the
batter status is not checked. If the security of a device is cracked, there are chances of murder by the hacker. The
sensors monitoring critical application should be checked in frequent intervals. A failure in monitoring could lead to
adverse effects. The prediction of the device might go wrong; there is a need of human expert to monitor the proper
working of devices. The maintenance cost of the devices is high. The possibility of mild health issues could be
expected due to the exposure of RF signals. The IoT could contribute e-waste. Hence, the E-waste management
becomes mandatory.
8 CONCLUSION
The advancements in the wearable computing, smart device technology and portable technologies would be the
supporting feature for the bloom of the Internet of things in the domestic environments. The E-health care applications
could change the trend of medication by means of the future world technologies. Everything in cloud concept will be
adapted in many growing areas. E-Wellness and Home automation will overtake all the existing smart appliances.
RFID tagging will be implemented everywhere for ubiquitous resource identification 13. The technology will
transform as a smart servant, mentor, doctor, family member, and teacher and even above the level of expectations.
The discussion on security concern of smart internet/cloud based technologies reveals the importance of highly
secured environment for personal or social security. The study of the E-health, E-Wellness and Home automation
shows that IoT will govern the future world of technology. It would create revolution in current medical practices and
paves way for novel approaches towards disease diagnosis. IoT would become an integral part of every individuals
life but it requires seamless High-speed internet connectivity, 24 hours X 7days .with descent bandwidth Alternative
harmless high power storage devices and low power consuming processors should be designed.
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ABSTRACT
The healthcare domain is integrated with many advanced technologies. The ICT (Information communication and Technology)
and IOT (Internet of Things) is making many changes in our daily life. The need for health care system is to serve for patients and
aged population with less cost or no cost. The current population life style is changed with iPhone or smart phone technologies.
This advanced technology makes the possibility of health care anywhere, anything and any time. Our investigation in this paper is
how these advanced technologies are helping for the patients and doctors in the health care and hospitals for developing miniature,
low cost and easy to use embedded device. The health of a person plays an important role. Whenever any person is admitted in
hospital his condition is to be monitored continuously. How a person can keep watching his or her health condition through these
available digital technologies is the future requirements and challenge. The remote monitoring of patients health is extremely
important. Here we propose a frame work which can detect the patients’ treatment condition in terms glucose flow rate and the
glucose bottle is empty or not and communicate to remote locations. This can solve the problems of patients and doctors with less
cost and easy to handle with a small device which is embedded with many technologies. The Hospitals in collaboration with
Governments can recommend these devices and distribute to all the patients for easy check-up and follow-ups.

Keywords: Embedded system, Sensors, Microcontrollers, Patient Monitoring, ICT/IOT

1Introduction:
The health monitoring is important for everyone. This is possible by integrating many advanced
technologies. The ICT1, 2, 3, 4 and IOT1, 2, 3, 4 are making many changes to the living standards. Now a
day the health5, 6, 7 domains is making use of many advanced devices to continuously monitor8, 9, and
measure the various parameters of patients 10. The Doctors, Nurses, patients or persons are in need of handy
device11, 12, 13, 14, 15 for the same. A normal measurement related to any person includes body
temperature, weight, height, blood pressure, Glucose16 level, Alcohol consumption, heart pulse rate
measurement17, etc. To measure all these parameters we need biomedical devices and instruments which
are constructed by embedded systems18. The world is connected with multiple technology devices19 and
systems. The major hardware includes Microcontroller, I/O Devices such as key buttons, Light Emitting
Diodes (LED), Liquid Crystal Devices (LCD), sensors, Alarm or buzzer, timers, interrupts, and power
supply. The software includes the programming languages either in assembly or high level languages. The
system is designed for various applications by choosing microcontrollers20, 21, 22 from different families
and necessary peripherals. The embedded systems are useful with different domains. One of the domains is
the development of Healthcare Medical devices. This paper aims to study and develop a prototype of an
embedded system for wearable device to help patients, doctors or anyone who is in emergency or critical
situation. This system will send an alert signal to the rescue team members like family members/
doctors/nurses for necessary action. This small, low cost, low power wearable and easy to carry device will
be more useful to the Health community /society particularly in the medical applications and health care
monitoring systems.
2. Literature Survey
Developing embedded systems that interface microcontrollers to the outside world is having many
applications. Such systems require both hardware and software development. Development of hardware and
software for many microcontrollers is powerful and inexpensive. The following are different
Microcontrollers available from various vendors with different specifications like number of pins, IC
package, support of peripheral devices and Input and Output Port connectivity and memory size. Few
examples are Intel 8051, PIC, Motorola, free scale semiconductors, ARM Processors, AVR Arduino
hardware and many more available from a number of vendors. Each of these processors has their own way
of programming using instruction sets. There will be op code instructions that let us manipulate individual
bits. If we program in assembly, C, Basic, or other high level language, the compiler will have instructions
for controlling individual bits. Most I/O pins on a microcontroller can be set as digital inputs or outputs. The
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selection of Microcontroller for a specific application can be done by examining many parameters like data
handling, address bits, RAM and EPROM Size, Application requirements etc. The various requirements and
constraints of the embedded device are as follows.
(1)
Cost
(2)
Size
(3)
Power consumption and dissipation
(4)
User interface
(5)
Memory size
(6)
Networking support
(7)
Tools for developing and testing
(8)
Real time support and matching deadline or timing constraints
The following are few sensors18 based devices which collect data and perform certain actions. Moticon is
the fully integrated and wireless sensor insole, which can be used in any shoe to measure the distribution and
motion parameters for patients and athletes. It’s currently used for everyday patient monitoring,
rehabilitation measures, and for training analysis in sports. The sensor insole, which is fitted with firmware
that communicates with PC software via a USB radio stick, is easy to use and doesn’t require special
training. Wearable health technology is drawing serious attention in the press and for good reason. From
headsets that measure brainwaves to clothes that incorporate sensing devices, personal health monitoring is
the wave of the future. Imecs wearable electroencephalography (EEG) headset and EKG patch keep tabs on
our brain and heart activity, respectively. ABI Research has projected that by 2016, wearable wireless
medical device sales will reach more than 100 million devices annually. The market for wearable sports and
fitness-related monitoring devices is projected to grow as well, reaching 80 million device sales by 2016.
Devices worn on or close to the body are expected to produce the most ground-breaking innovations,
according to IMS. “There is increasing clinical evidence of the value of continuous physiological data in
managing chronic diseases and monitoring patients’ post-hospitalization,” Ahadome said. “As a result, a
growing number of medical devices are becoming wearable, including glucose monitors, ECG monitors,
pulse oximeters, and blood pressure monitors. 9Solutions IPCS is a wireless Bluetooth and SaaS-based realtime locating system (RTLS) and application platform that enables real-time tracking of people and
equipment.. AiQ develops “smart textiles” for a range of custom apparel, including a vital sign monitoring
system in a t-shirt. The Bio Man t-shirt has ribbed “smart sleeves” that measure the user’s heart rate,
respiration rate and skin temperature. The garment can be further customized to measure skin moisture and
electrophysiological signals such as EKG, electroencephalography (EEG), or electromyography (EMG). The
Metria Wearable Sensor is another new tool aimed at helping the healthcare industry shift toward
prevention. It works like this: The user attaches the wearable sensor, which uses “skin-friendly” adhesive;
the sensor collects data, such as the number of hours slept and breaths per minute; and the sensor wirelessly
transmits a summary of the data to the user’s or caregiver’s device, such as a smartphone. Possible
applications for the remote technology include health and wellness, sports and fitness, and cardiac
monitoring, according to maker Avery Dennison. BodyTel products offer the convenience of home
diagnostics to people who have chronic illnesses or simply hope to avoid health problems by making
lifestyle changes advised by a doctor. The devices include a blood glucose meter, a blood pressure meter,
and scales. Each has a built-in Bluetooth module that automatically sends readings to the user’s home base
station or cell phone. The station then forwards the data to a secure online database using a protected
Internet connection. In addition to viewing the data, doctors have the option of having an alert sent to them
under defined conditions; when data exceeds or falls below a pre-defined threshold, the doctor is informed.
ICMCC-The International Council on Medical and Care Compunctics a foundation dealing with the social,
societal and ethical aspects of the use of computing and networking in medical care and domain is
researching many intelligent products for patients care.
3. Proposed Model
The following describes the proposed model for all in one handy device for measuring various parameters of
patients. This device is a combination of hardware and software. The important part of hardware is the
processor or microcontroller. The microcontroller has the processor along with RAM/ROM/Input Output
Ports/Serial Ports/Parallel Ports/Timers and Counters, etc. In the market the following are different
Microcontrollers available from various vendors with different specifications like number of pins, IC
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package, support of peripheral devices and Input and Output Port connectivity and memory size. Few
examples are Intel 8051, PIC, Motorola, free scale semiconductors, ARM Processors, AVR Arduino
hardware and many more available from a number of vendors. The following Fig 03 describes the proposed
device architecture. Here the patients are provided with a wearable device which has many sensors to
measure temperature, alcohol and ECG. Etc. These measured values are fed to Analog to Digital converter.
The digital values are processed by the microcontroller and the necessary peripheral device activated for
further action or treatment.
3.1. Hardware and Software Requirements
The following are the hardware and software requirements to develop the proposed handy device embedded
system (1) Microcontroller – Intel 8051 (2) Temperature Sensor LM35 / Air Quality Sensor (MQ-3)
(3) LEDs / 7-Segment LEDS (4) LCD (5) Key Switches or Buttons
(6) Buzzer or Alarm or Speaker (7) ADC /DAC (Analog to Digital Converter)
(8) GSM / GPRS Modem (9) Mobile Phone (10) SIM Card
(11) Power supply / Battery
(12) Connecting Wires / PCB / Bread Board
(13) Keil Micro vision IDE Environment for writing program and testing and debugging
(14) EPROM Program Downloader and Other necessary components and tools
(15) Other Accessories
Patients

LED / LCD / BUZZER (or) /Alarm /
Relay / Motor

Analog to Digital Converter

Temperature Sensor
/ Alcohol Detector
(Air Quality
Sensor)ECG-Pulse
3.2.
Working
Rate
detectorPrinciple

Microcontroller [Power /Oscillator
/Interrupts / RAM/ROM/I/O Ports /
Timers and Counters]Bluetooth /
Wi-Fi / Zigbee Modules /
GPRS/GSM Modules]

Doctors / Nurses Mobile Phones
/Hospital/Remote Computer Machine
/Mobile Apps / Internet /

Fig 01: Proposed System Architecture

The working of the device is as follows. The persons are required to wear the embedded device. This device
consists of multiple sensors. By measuring the values now with the already stored values the critical
situation can be observed. This device is designed using Microcontroller – Intel 8051- This is a 8 bit
microcontroller. It is from Intel released in the year of 1986. It is a 40 pin IC. It has 128 bytes of RAM and
4K bytes of ROM. It has 32 I/O Pins which are grouped as 4 ports of each 8 pins. It has two 16 bit timers
and counters namely Timer 0 and Timer1. The 8051 has set of instructions which are grouped as arithmetic
instructions, logical instruction, branching instructions and data transfer instructions. This 8051 internally
has many registers for programming namely Accumulator register, B register; General purpose registers R0
to R7 arranged as Bank 0 bank 1 bank 2 and bank 3. It has other SFR (Special function registers) namely
TMOD, TCON, SCON, SBUFF, PCON, IE, and IP. The sensor values are either current or voltage signals.
These voltage signals are processed through ADC. The program in the EPROM Flash memory activates the
buzzer or speaker connected on the microcontroller ports. Also the microcontroller is interfaced with the
GSM / GPRS Modem which consist of SIM Card.
This card is configured with the mobile numbers of the doctor’s team members. So immediately the SMS
Message is sent to everyone and the person will benefit through immediate actions.

3.3. Experimental Analysis 1: Temperature Measurement
To measure the body temperature of the patients, the following circuit connections are established. The
output is simulated using Keil Micro vision IDE using embedded C Language programming.
The temperature sensor LM35 in interfaced with the 8051 microcontroller through and Analog to Digital
Converter. The sensor measures the body temperature of patient and the same measured value is displayed
on the 7 segment LED or LCD. If required the LED or buzzer can be activated. If an emergency the remote
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mobile can be send message using Wi-Fi module. The following diagram Fig 04 illustrates the circuit
details. Cost Estimation: The minimum estimated cost for performing the above is as follows: [(Total cost
Rs.1130/-) Bread Board – Rs.100/- Intel Microcontroller 8051 IC –Rs.200/-LM35 Temperature Sensor –
Rs.120/-ADC0804 IC –Rs.200/-LED –Rs.5/-LCD –Rs.175/-Buzzer –Rs.70/-7-Segment LED – Rs.60/Accessories – Rs.200/-]
Implementation and simulation
//Sample code #include <at89c51xd2.h> void delay(void);sbit led =P0^0; sbit buzzer = P0^1;sbit lcd =
P0^2;
sbit sLED = P0^3;sbit ts = P1^0; void main(void) {P0=0x00; P1=0x00; while(1) { if (ts==1) { led=1;
delay(); buzzer=1; delay(); delay(); lcd=1; delay(); delay(); delay(); sLED=1; delay(); } } }
void delay(void)
{ int i; for(i=0;i<3000;i++) { ;; } }

Fig 02: Snap Shot 1 and Snap shot 2

8051 Microcontroller

Fig 04: Temperature Measurement

3.4. Experimental Analysis 2: Alcohol Detector
In the next experiment the patients are tested for alcohol consumption. This system can detect the alcohol
content in the breath air of patients using air quality sensor MQ3. This air quality sensor has 6 pins. Two
pins are for power and ground and two other pins are for heating the internal coil. If the patients are
consumed the alcohol their air quality ethanol concentration will be high. The sensor provides the output
signal as current. The proportion of this current varies based on the ethanol content of the air. So if the
patient is consumed alcohol the sensor produces high current. By measuring this current with the already set
values the alarm or signal can be send for further actions. This will be more useful for doctors or nurses
before issuing any tablet or medicine.
3.5. Experimental Analysis 3: Alarm or Reminder
The device can be programmed in such a way that it can give the alarm or buzzer to indicate the elder
patients about the tablet taking timings. The Intel 8051 Microcontroller has two 16 bit timers namely Timer
0 and Timer1. Both can be programmed in 4 different modes. Based on the time setup, the system or device
will give a bell or alarm to patients to remind the timing for taking regular medicines or tablets. The
following illustrates the pseudo code and simulation for the same.
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Implementation and Simulation:
//Sample code #include <at89c51xd2.h> void delay(void);
void main(void) {while(1){P0=0xff; delay();P0=0x00;delay();}}
void delay(void) {TMOD=0X20;TH1=0XFF;TL1=0XFF;TR1=1;while(TF1==0){TF1=0;TR1=0;}}
Here the TMOD is a SFR (Special Function Register) is used to configure the timers of 8051 with different
mode of operations like 16 bit,8 bit auto reload , and 32 bit mode of operations. The speed of 8051 is
determined by the clock frequency of 8051. The following calculation illustrates how the values can be set
in TH1 or TL1.
Clock Frequency of 8051 = 11.059 MHz
Time = 1/Frequency = 1/11.059 MHz = 1Microseconds
So the count is calculated based on the above system time.

Fig 03: Snap shot3 and Snap Shot 4
3.5. Experimental Analysis 4: Automatic Glucose Flow rate Indicator through Alarm or LED or SMS
The device can be programmed in such a way that it can give the alarm or buzzer to indicate the conditions
of treatment of elder patients about the flow rate of glucose or remaining time duration. Many patients are
treated with glucose and it is necessary to find the remaining time when the glucose bottle will get over or to
be replaced. For that a wire sensor can be inserted to the glucose bottle. Whenever the glucose flow is
reaching to the end of bottle the system will generate a alarm or flash an LED or send an SMS to the nurses
or care takers.
3.6. Summary and conclusion
Here we identified few advanced technologies through which the doctors can observe and monitor the
patients’ health condition. If the patients are away from hospitals their health parameters can be observed
remotely by mobile applications. Here we have conducted few experiments using 8051 microcontroller to
measure the patient’s parameters like temperature. This can be displayed in 7 segments LED or LCD.
Similarly we also have seen how to detect the alcohol consumption of patients using air quality sensors.
Also the same device can act as the alarm to remind the patients about taking tablets. Here we also analysed
the price per components. If we make bulk number of products the cost of the device will still reduce. The
above experiments gave us an overview of how the patients’ health conditions can be monitored.
3.7. Future Enhancements
The design of handy device for patients and doctors can be done by integrating many advanced
technologies. Few experiments we have analysed like temperature measurement, Alarm Setting and
detection of alcohol contents in the air breathe of patients. These experiments can be extended to make use
of available open source tools like thingspeak.com, dweet.IO, twitter.com to measure the multiple sensor
values and display it on the remote location using GPRS/GSM Modules. Also this device can be made in a
simple easy to use with less cost by joining hands with Government. This can also be tested in real-time
using other embedded microcontroller architectures.
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Abstract- Cloud computing offers enormous opportunities in computing and IT service delivery to the
users, while at the same time with major potential security risks. Healthcare professionals are already
migrated in to the E-Health services by converting all their health documents in to electronic format mode.
E-health has been used as a communication system that enables the delivery of health services anywhere and
anytime through Internet. Trust, Confidentiality and Security of patient information are becoming important
challenges in constructing E-Health system. E-Health applications and storage are deployed into Cloud by
the health organizations due to various benefits offered by Cloud. High sensitivity of medical information
requires the protection of data integrity, availability, authenticity, confidentiality and privacy in turn
able to draw more users to utilize cloud based e-health system. In order to achieve the statement given
above, a novel distributed reputation based trust model is proposed for evaluating trust level of each cloud
service providers (CSP), which enables health organizations and users to choose trustworthy CSP for
deploying their applications and storage. Cloud service users (CSU) reputation score is calculated to help
CSP to choose proper CSU. Experimental results and mathematical model shows that the proposed model is
more suitable and secure way of transactions for healthcare services.
Key Words:Cloud Computing, Healthcare, E-Health, Trust, Reputation, Security

INTRODUCTION:
Development in the field of distributed computing, web services and service oriented architecture have
given a birth of new technology named as Cloud Computing. Reduced IT investment and any time anywhere
service that makes cloud computing as considered an important technology by all the health service
providers and users 1, 2. It supports elastic computing power and storage along with pay per use model. It can
provide information, software, computing power and other computing infrastructures which are available in
different locations over a network on demand Healthcare service providers and consumers lose physical
control of their private sensitive data when it is deployed on cloud. Which may cause a problem of either
data lose or misuse. This kind of threads will be reduced once the concept of trust was incorporated in cloud
computing. Reputation system is a recommendation system that analysis the behaviour, rates the resources
based on scores and takes decision whether or not to interact with the user. User reputation reveals the
priority of the users based on scores, assigns appropriate resources/providers, suggests interacting same
value community.
(i)
Three Layers of Cloud
Cloud computing consists of three layers likely Infrastructure as a service (Iaas)which is a lowest layer, it
provides the basic infrastructure support services, Platform as a service (Paas) is the middle layer providing
environment for hosting user applications and Software as a service (Saas) is the topmost layer, it provides
the complete application as a service on demand. All the layers are scalable, affordable and reliable 3.
(ii)
Possible threads if PHR (Personal Health Record) is misused
E-Health system kinds of advancements bring up a striking privacy issues 4. If medical records aren't secure;
it’s possible that employers could access a patient's sensitive health information and use it to make
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employment or other career decisions. Insurance providers, too, could attempt to tap the data in order to
charge customers for previous or undocumented health issues. Matrimony service providers may post our
health history to their customers. So we are in need of ensuring privacy to the healthcare users for the
acceptance of E-Health system and also cloud.
(iii)
Need of Trust in healthcare Cloud
Trust is an integral part of cloud computing and essential for its adaptation and growth5. Trust is assumed to
be an important precondition for people’s adoption of electronic services. Cloud service users are worried
about their privacy and security when deploying their private and sensitive information in cloud.
Trust is the main entity to ensure the good relationship among people in our system. If this Trust is not
ensured in our system, then convincing cloud users to use cloud service is becoming impossible.
(iv)
Security requirements
Security requirement in various cloud delivery model is discussed in6. Health organizations will opt
for IaaS because they are in need of huge storage and powerful servers. Hence users have high control in
cloud.

Table 1Security levels
Cloud Model
Provider’s Control Level
Roles and
responsibilities of
Providers
User’s Control Level
Roles and
Responsibilities of User

SaaS
High
Confidentiality,
Availability,
Integrity
Low
None

PaaS

IaaS

Medium
Integrity,
Availability

Low
Availability

Medium
Data Privacy,
Confidentiality

High
Integrity
Data Privacy and
Confidentiality

RELATED WORK:
Many researchers have proposed various trust evaluation framework in cloud computing. But very
few of them have proposed for specific domain users like healthcare. But, still they have not
considered all the entities which influencing the trust. Identity based, Capability based, Behavior
based, Risk based, Certificate based and Reputation based. Each contributed partial view of trust
management, but still lagging in complete picture of trust evaluation. So far we don’t have any
formal authorities to assess and audit trust score of a cloud service provider7. Trust as a Service
(TaaS) framework where they introduced an adaptive credibility model that distinguishes credible
feedbacks and malicious feedbacks8.Capability based model9 is blindly believing the capability of
the service providers resources like computing power, RAM size and storage size. It doesn’t
consider their behaviour. In Behaviour based Trust management model the user experience is not
shared with service provider, hence it is very difficult to improve system performance. In risk based
trust model, only the remarkable negative scores in a particular service by the service provider are
disclosed to the users. In a certificate based model, some certificate authorities are giving the trust
level certificate, but it is static, it is not suitable for dynamically changing environment. Cloud
service providers are using different audit standards like SAS 70 II, FISMA and ISO27001 to
ensure quality of their services and performance. But, they are not interested in sharing those details
to their customers. Google listing their SAS 70 II and FISMA certificates to their customers to
assure their services on security and privacy measures taken for Google apps. But, the problem is
those audits examine only their operational performance which is not sufficient to improve users
security needs.

PROPOSED WORK:
The reputation based trust evaluation model framework is shown in Fig.1. This framework consists
of three modules namely external world, internal world and virtual world. External world consists
of cloud users; they may access the health care system from anywhere and anytime. Registration is
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necessary before accessing the resources of middle world as proposed by Mohan in10. Middle world
provides with health organization center, Cloud Broker Manager (CBM), list of brokers for cloud
service provider and trust manager. Virtual world provides cloud service providers with storage
system. The registered user in external world requests the service from the health organization
through internal world and virtual world. The details of the integral components given in the
framework are discussed below.
(i) Healthcare service Users (HSU)
External world deals with HSU, they are actually consumers in the proposed system. HSU can be
the patient, doctor, pharmacist, nurse, administrative staff, lab technicians, Healthcare researchers,
Insurance person, professors and students in medical organizations. HSU can access various
applications in E Health system for their need depends on the level of permission assigned.
Ontology based access control mechanism was used for authorization to HSU11. Patients maintain
their own PHR (Personal Health Record) in the system. HSU can also give feedback of their
experience about CSP with HO.
(ii) Health Organization (HO)
Generally, HO redirects the HSU offers to appropriate CSP automatically by calculating the
reputation of service, HSU and HO. In order to complete the task of HSU, HO requires ample
computing infrastructure like computing power, storage, software, platform etc. Hence, CSP are
integrated with HO. HSU may give their experience and satisfaction level with the HO about CSP.
There are ‘n’ numbers of HO, HSU should have registration with HO, before accessing the
reputation based trust model health care system. If HSUs have not satisfied with the health service
of HO, HSU may switch over to other HO as their requirements.Cloud Broker Manager (CBM):
CBM is associated with each and every HO. This CBM is aware about the expectation of the HO
from CSP. It identifies the cloud brokers (CB) who are meeting the requirement of the HO and do
all
the
legal
agreement
to
proceed
further
with
the
cloud
services.

Figure 2 Framework for trust evaluation in healthcare cloud
(iii) Cloud Broker (CB)
The role of CBM is to identify the appropriate CSP based on the requirements of HSU. The best cloud
broker will be chosen by calculating the reputation of service, HSU, and HO. In the proposed model, Cloud
broker is an interface between HO and Cloud service providers (CSP). They are maintaining a storage which

189

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

contains all the service provider details, their possible services and feedback given by the Trust manager.
HSU and HO Authentication : Each health care professional and patient has assigned with unique identity,
properly authenticated by considering their roles and attributes before permitted for accessing the service
through the proposed model. Digital certificate based authentication and attribute based authorization
proposed by Mohan and Aramudhan is suitable choice for authentication and authorization. All the health
organization too has a unique identity to use cloud service.
4) Access Control (AC): Integrating and sharing Personal Health Record (PHR) in Cloud is a

challenging task. Researchers proposed two standard access control mechanisms named role
based access control (RBAC) and attribute based access control (ABAC) mechanisms. RBAC is
static and not suitable for dynamically changing environment. ABAC is depends on number of
attributes in our system. Since in PHR has limited attributes it may not be suitable in our
proposed system. So we can use ontology based access control mechanism proposed by Mohan
and Aramudhan in our system.
5) Service Level Agreement (SLA): There are two different Service Level Agreements
(SLA) are signed between HSU and HO, HO and CSP. HSU must know about the health
organization before entering into the SLA contract, withdrawal from the contract and switching
HO are also possible in the proposed model. CSP must provide the service that is mentioned in
SLA contract. If any mismatch is found then HSU, HO could precede any legal proceedings if
necessary.
6) Reputation Value (RV): This is calculated by the Trust manager and posted in cloud broker.
Trust value is calculated for CSP by cloud users. Also we are calculating trust value for HSU and HO by
the CSP
Service Catalogue (SC): Service catalogue is database that lists the possible services accessible by
the individual HSU. It helps to choose the best CB in the selected list. Service catalogue play a vital role in
calculating service reputation. It is very similar to service discovery approach but it is also support to track
the foot print of the HSU.
(iv) Cloud Service Providers (CSP)
They are the actual owns and manages of the hardware and other resources used by the HO and HCU. They
offer all kind of services like SaaS, PaaS and IaaS to cloud service users. There are situations Cloud
Brokers, Cloud service users can act as cloud service providers.
(v) Trust Manager (TM)
First time HSU requests are forwarded to TM by CBM. TM collects the profile of the HSU, registered HO,
and user expected service from the CBM. Based on this information, user, HO and service reputations are
calculated and the score is return to CBM for choosing the appropriate CB. The details calculations of the
reputations are mentioned in the section 4. Subsequently, TM acts as an auditor and maintains appropriate
trust scores for the HSU depends on the current reputation factor. TM periodically monitors the score value
of the HSU.
User Reputation:Health service user’s reputation is calculated using following attributes of the user,
• User Classification
• Age
• Recommending authority
• OHO ( Opinion of Health Organization)
• Category of diesis
Health Organization reputation: Health organization reputation is calculated based on the following
attributes of HO
• Number of professional healthcare workers
• Accreditation rate on infrastructure, process, performance and service.
• Success rate on critical diesis.
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•

CSU, HO, CB and CSP can choose their community based on their reputation score.

(vi) Identity Provider (IdP)
Identity provider is taking responsibility of providing unique identity to all the CSU and CSP. IdP is a
trusted third party service provider. This identity is used as a primary key to store the reputation score in our
system.

REPUTATION EVALUATION:
The reputation of the system is calculated in two sides of our system. One is CSU and another one is CSP.
After calculating both CSU and CSP reputation score we will help our CSP to choose CSU in their level of
reputation score and vice versa.
(i) CSP Reputation score
The CSP reputation is calculated in following three categories.
Security based Reputation evaluation: The Security-Based Trust Estimator is responsible for measuring
different security levels in cloud resources. We are considering their Authentication level (AU),
Authorization level (AZ), data protection level (DP), Data Security (DS) level and Data recovery (DR)
Level
Ts(Ri)= AU+AZ+DP+DS+DR

(1)

Capability based Reputation evaluation: The capability of the cloud service provider’s resource will
definitely affect in the performance of the application execution. Here we are considering processor speed
(PS), RAM size (RS) and network parameters (NP) for trust evaluation
TC(Ri)= (PS * RS) + NP

(2)

Behavior based Reputation evaluation: Here we are considering availability (A), success rate (SR),
cloud users feedback (UF) as a attributes for evaluating Trust
TB(Ri) = A * SR * UF

(3)

Reputation of a CSP V can be calculated as,
RV= TS+TC+TB

(4)

Trust evaluation can be done based on different levels of user’s knowledge,

Black box approach:The trustworthiness of a service is evaluated only by the observed output. User
does not require having any internal process and components of the service.
White box approach:The trustworthiness of a service is evaluated by the knowledge about the
architecture of the service and its internal components.
(ii) CSU Reputation score
CSU reputation score is calculated based on various attributes in their healthcare profile. The
following are some of the parameters which affect the reputation score of CSU.
In case of Patient,
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•
•
•
•
•
•

Case History (CH)
Kind of Service Required (SR)
Is insured (I)
Is employed (E)
Their level of Financial Support (FS)
Seriousness of the case (S)

Patient Reputation Score,
PR= PCH+PSR+PI+PE+PFS+PS

(5)

In case of Healthcare Professionals,
•
•
•
•
•

Education Background
Designation
Experience
Peer Score
Achievements

Healthcare Professional reputation score,
HPR= HPEB+HPD+HPE+HPPS+HPA
(6)
________________________________________________________________________________
Algorithm 1 Choosing trusted CSP for CSUX
1: Read identity based trust evaluation attributes AU,AZ,DP,DS and DR
2. Calculate Trust score TS(Ri)= AU+AZ+DP+DS+DR
3: Read capability based trust evaluation attributes PS,RS and NP
4: Calculate Trust score TC(Ri)= (PS * RS) + NP
5: Read behaviors based trust evaluation attributes A,SR and UF
6: Calculate Trust score TB(Ri) = A * SR * UF
7: Calculate Reputation of CSP V as RV= TS+TC+TB
8: If(Reputation of CSP matches with reputation of CSUX)
Then
Choose this CSP for the CSUX
Else
Try with some other CSP and goto step 1
________________________________________________________________________________
Algorithm 2 Choosing trusted CSU for CSPX
1: Read CSU reputation attributes
2. If ( Patient )
3: calculate reputation score PR= PCH+PSR+PI+PE+PFS+PS
4: else if (Healthcare Professional)
5: calculate reputation score HPR= HPEB+HPD+HPE+HPPS+HPA
6: If( Reputation of CSU matches with reputation of CSPX)
Then
Offer service to CSU
Else
Deny this service request by CSU

SIMULATION RESULTS:
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Transaction Success Ratio

Above algorithm is simulated in Netbeans 7.1 as a development environment and oracle 11g for
storing trust values, peer recommendation and reputation score. We have also used eucalyptus as a
cloud middleware. We have written 10000 polynomial expressions in a text file, evaluating that is
considered as one unit of work in our system. We have written java program using JINI concept in
Netbeans for evaluating these polynomial expressions. In proposed system binding the trustable
CSU and CSP in primary business is achieved. In this framework the rate of successful transaction
is very high as shown in following graph. The simulation of cloud transactions to test the
performance of proposed system is done with the experimental setup of evaluating reputation score
of both CSU and CSP. We also implemented CSU generator, CSP generator and task generator
along with reputation evaluator. Reputation score of CSP and CSU will help to take reasonable
Trust decisions. We have some malicious CSP as well as CSU in the system. Those malicious
nodes will not consume or offer any service. From our result we come to know the system
performance is significantly increased after considering reputation score.
100
80
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Random
Transaction

40

Reputation based
Transaction

20
0
10 20 30 40 50 60 70 80 90
Time in Seconds

Figre 2 Transaction Success Rate

CONCLUSION AND FUTURE
WORK:
Providing cloud service is a growing business. Ensuring user acceptance of cloud computing is
gaining importance. In this paper we attempted to give a novel trust framework which is in urgent
need by the healthcare professionals and organizations. Now a days different cloud service
providers are relatively offering all the services but with different QoS. Researchers are in a
position to help the cloud service users to find trusted cloud service providers. We provided
reputation based trust management system to take reasonable test decisions on a cloud service
provider as well as cloud service users.In future we are planning to deploy various services in
eucalyptus cloud middleware and provide user interface which collects all the attributes. We are
also planning to investigate separate trust evaluation attributes for various services like SaaS, PaaS
and IaaS.
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ABSTRACT:
Bioinformatic is a interdisciplinary field that develop methods and software tool for understanding
biological data. It is a combination of computer science, statistics, mathematics and engineering to analyze
and interpret biological data. Agriculture is the largest economic sector and plays a major role in socioeconomic development of India. Agriculture in India, it is the means of livelihood of almost two thirds of
the workforce. Crop Cultivation depends on rainfall, quality of soil and climatic conditions. Crop diseases
will reduces both Quality and Quality of yield. A major challenging task in agriculture is past and predetection of disease affect among loops. This paper considers this Challenges and various proposed solution
are given out with the inclusion of various algorithm and methods. And a information regarding the crops
was given to the farmer periodically with an help of a emerging service providing technology. An cloud
infrastructure was given with three major services which will monitor the activity of farmer and provide
required information to increases the yield of the crops.

Keywords:Bioinformatics,Qualityof Yield,Image,Processing,Predetection,Genome
Introduction
A Bioinformatics combine many fields such as computer science, statistics, mathematics, and
engineering to analyze and interpret biological data. Bioinformatics has become an imperative part of many
areas of biology. In experimental molecular biology, bioinformatics technique such as image processing and
signal processing permit extraction of useful consequences from large amounts of raw data. Bioinformatics
tools assist in the comparison of genetic and genomic data and more ordinarily in the understanding of
evolutionary aspects of molecular biology. A major challenging task in agriculture is past and pre-detection
of disease affect among loops. This paper considers this Challenges and various proposed solution are given
out with the inclusion of various algorithm and methods.Image segmentation is an imperative topic in image
processing task. It can produce the progress of the complete recognition which is becoming more and more
significant in the agricultural automation. For instance, in the field of crop disease automatic recognition.
According to crop leaf image, the disease type can be established with the image processing method and
expert’s knowledge.
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However, the segmentation’s accuracy not satisfy the current practical needs. Thresholding, boundarybased, region-based, and hybrid techniques are used .Thresholding is the delegate method and depends on
the facet map and threshold value. In the proposed work, we have focused on premature detection of fungal
disease from visual symptoms .This plain-speaking work in the real world consists of the tasks like image
acquisition,pre-procesing of image, feature selection, development of methodologies for identification of
fungal disease symptoms pretentious on different agriculture/horticulture crops, and finally development of
architecture for the computer vision systems. As a first step, image of fungal disease symptoms exaggerated
on different agriculture /horticulture crops are collected from the department of plant pathology, university
of agriculture science, dharwar summarizes some of the image processing methods proposed for fungal
disease detection. In this Case Based Reasoning (smith- waterman ) algorithm in bioinformatics and image
processing is used. A line of attack in which knowledge and inferences are derived directly from historical
cases/examples. Analogical reasoning smith-waterman algorithm, determining the outcome of a problem
with the use of DNA sequence. A Procedure for drawing the conclusion about a problem by using the past
experience directly. Inductive learning, A contraption learning approach in which rules are inferred from the
historical data. Algorithm is a compilation of a set of database .It is based on human information (HIP)
model in some problem areas. Thinking about how human process information.Remember preceding
case/recall similar cases &modify to fit a new situation. Human experts depend heavily on past experiences
when solving new problems. Image processing is a indicative pattern closely related to the human way of
reasoning and acting in daily situations when facing novel problems. bioinformatics uses old experiences to
solve novel problems, based on the following sentence, known as the bioinformatics assumption: Similar
problems have similar solutions. A Circumstances experienced in the way that it has been captured and
erudite is referred to as past/ previous case and is stored in the case base. A latest situation asking for a
solution forms the description of a new/target case. An important part of the canny edge detection and
histogram methodology is its learning skill, which comes as a natural result of its problem-solving process:
the case base is updated every time a new skill is obtained. This knowledge can be reused when needed
without implementing the whole process from scratch or to accentuate a methodology that should be
avoided in a similar situation. Therefore, case based reasoners are able to progress their problem-solving
performance over time. The crops defect solving and knowledge process can be described as a cyclical
process comprising four process.
• retrieve the most significant cases,
• reuse the appreciative provided to the new problem,
• revise the result obtained, and
• retain the parts of the new solution that are likely to be used for upcoming purposes. In adding together to
the knowledge obtained from previous cases, there’s also area-dependent knowledge supporting the system
process.Cases can be viewed as collected of two parts: the Problem description and the trouble solution.
EXISTING SYSTEM
India is an agricultural country where in concerning 70% of the population depends on agriculture. Farmers
have wide range of assortment to select suitable Fruit and Vegetable crops. However, the cultivation of the
crops for best possible capitulate and quality produce is highly technical. It can be enhanced by the abet of
technological support. The management of perennial fruit crops requires close monitor especially for the
supervision of diseases that can affect production extensively and consequently the post-harvest life. It is
estimated that 2014 plant disease losses in Georgia (UK) is approximately $549.84 million. Of this amount,
around 195 million USD was depleted on controlling the diseases, and the respite is the value of damage
caused by the diseases. Automatic detection of plant diseases is an fundamental research topic as it may
ascertain benefits in monitoring large fields of crops, and thus manually detect the symptoms of diseases as
soon as they come into sight on plant leaves. Therefore looking for fast, automatic, less expensive and
accurate method to perceive plant disease cases is of great reasonable significance .

SYSTEM ARCHITECTURE
In this paper five modules are used to describe the system architecture.
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Figure 1System Architecture
MODULES
• Soil minerals and nutrition identification.
• Crop weakness identification.
• Disease identification.
• Image comparison for diseases identification
• Information providing monitoring server .
Soil minerals and nutrition identification.
In the soil, all mineral elements are combination of mass flow and diffusion, and all strategies designed to
improve mineral gaining by crops affect one or both of these processes . Diffusion of mineral elements is
determined by the concentration gradient between the root surface and soil solution , which are often dictate
by interactions with soil mineral surfaces. It operate over tiny distances, and is especially important for the
macronutrients P and K that often limit crop production . The heap flow of a mineral element to the root
surface is determined by its concentration in the soil solution and the transpiration movement of water to the
root surface. It is important for the attainment of indispensable mineral elements with large concentration in
the soil solution, such as N, K, S, Ca, Mg and Cl in agricultural soil, and for mineral elements that are
mandatory in fairly small quantities by plants, such as Fe, Mn, Zn, Cu, Ni, B and Mo. If essential mineral
elements are not present, or not available, in the soil, then they must be supplied as fertilizers to facilitate
crop production and guarantee produce quality. Many agronomic strategies can be adopt to increase the
effectiveness with which inorganic and organic fertilizers are used to provide the essential mineral elements
required by crops will optimize the chemistry, quantity, placement, and timing of fertilizer applications .

Figure1.aSoil minerals and nutrients identification

CROP WEAKNESS IDENTIFICATION
(1)Our main aim are all find the “similar” sequences in databases with query sequence.
(2)The definition of “similar” are approximately same. Blast normally reflect on the number same letters and
gaps. Search engine also use the amount of same words, distance between the sequence to calculate such
“similarity”.
(3)Comparing very long sequence or multiple Comparing generally pertain agreed version algorithm based
on basic method.
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(4)They also have the similar evaluation metrics. Blast will apply Sensitivity and selectivity to estimate
alignment algorithm. Correspondingly, search engine make use of recall and precision. Such evaluation
metrics are almost same.
(5)The blast compares the sequence by letters, but search engine make use of words. Additionally, blast and
related upgrading versions utilize position to index letters. Search engine index document, in general a short
sequence. For long set of sequence, they divide the long text into short document. So the outcome of search
engine are series of documents. Results of Blast are segments of sequences.But seek engine result show
stature is usually the dynamic abstract of document, which is also the combination of match segments of
result manuscript.

Figure 1.bCrop Weakness Identification

DISEASE IDENTIFICATION WHOLE GENOME.
Genome analysis consists of at least four steps. We depict these four steps in . In the DNA sequencing step
information preset in DNA molecules is made digitally clear by translating DNA macromolecules into
strings of A’s, C’s,’ G’s, and T’s that encode the nucleobases Adenine, Cytosine, Guanine, and Thymine,
respectively. State-of-the-art DNA sequence are capable to sequence billions of bases in short time, which
increase the total of genome data to analyse dramatically. DNA sequencers are not capable to sequence
complete DNA molecules at once, but only in small, overlapping pieces. These DNA piece is called reads
and have a small length of in relation to 100 base pairs that is rather small compared to the size of a whole
genome such as the barley genome with 5 billion base pair. Sequentially to perform genome analyses, in a
second step, DNA molecules must be restored after DNA sequencing from the short reads. After alignment,
analysis of genomes starts. As human or plant genomes are enormous, only interesting sites in the genome
are analysed at first. To discover such interesting sites difference between sample genomes and the use
reference genome are determined and a variant is called in case a difference is reliable. Such differences can
be base exchange at single genome sites, so called single nucleotide polymorphisms (SNPs), or insertions
and deletions of base regarding the reference genome . At variant sites, further downstream analysis takes
place that a lot require more data sources to determine the effect of a certain variant. For example, a
mutation in a certain barley gene influences the number of spikes of a barley plant . Often, downstream
analysis is support by revelation tools such as IGV that permit scientists to visually inspect and navigate
through the genome.

Figure.1.cDisease Identification Whole Genome

IMAGE COMPARISON FOR DISEASES IDENTIFICATION
Step 1: Read test image and database image.
Step 2: Apply Canny Edge Detection Algorithm on RGB image
Step 3: Retrieve Strong Edges of image (Healthy or Infected) Step 4: Plotted Edge Histogram.
Step 5: Plotted Color Histogram.
Step 6: Separate the layers of testing image into Red, Green and Blue Histogram.
Step 7: Calculate the difference in histograms of both the images (Testing and Database Images).
Step 8: Results shows the disease of plant by comparing the testing image with database image.
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Figure.1.dImage Comparison for Diseases Identification

INFORMATION PROVIDING MONITORING SERVER
This server plays an important roles in the Agro-cloud becausethe related information regarding the
cultivation wasdelivered to the farmer periodically based on the dynamicregistration involved by them and the
server connection wasdone by this server based on the past query, automatedservice prediction, the service
may be of any cultivation related issues.

Figure 1.e Information Providing Monitoring Server
1) Monitoring Service: Monitoring service is online state monitoring, which continuously tracks certain
states of information according to a farmers query deployable within the cloud. The information from
various servers like weather forecasting server, crop information server, server having an information about
various plant disease etc., are periodically updated to cloud storage database by using this service. If
monitoring services detect to send a notification to the farmer’s PDA can be done with the help of an
information Providence system.
2) Information Providence: Provided information was related with new crops which may not be already
known by the by the farmer and gives the knowledge of how new crops can be cultivated and what are all
the mandatory steps involved was given out, pest related information (i.e.) the information regards common
crop affecting disease and beyond the knowledge crop affecting diseases, notification of weather forecasting
information and precautions for a natural hazards was delivered to the farmers to her personalassistance
device.

PROPOSED SYSTEM
In the previous few years soil testing, disease identification for a crop will done in separate areas. Due to this
quality and quantity of the crop will be decreased. Interaction and knowledge of the farmer will not receive
properly. Now a days, agriculture is became an endangered field. In order to improve the quality and
quantity of the crop by combining two test (soil test, DNA sequence test).While doing the soil test, minerals
and nutrients are present in the correct proportion will be checked. By this we can identify the quality of the
soil.DNA sequence test will identify the disease in the crop at the early stage. We can retrieve this disease
by DNA sequence alignment [Smith waterman algorithm, Blast algorithm].We can improve the quality of
the crop by identifying the disease within a short period of time using image comparison(Canny edge
detection algorithm& Histogram algorithm).Along with this finally we use monitoring server, here
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information about the crop will be sent to the farmer, which will be very helpful for identify the disease &
provides the recovery information about the disease.
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Figure 3Monthly improvement in crops

CONCLUSION AND FUTURE WORK
In our project to overcome the disadvantages of existing system & to improve the quality and quantity of the
crop. Cloud was proposed with various servers inorder to overcome the disadvantage of existing system.
The accuracy of soil moisture retrieval over agricultural fields was examined using soil tests. The identified
diseases helps to keep track of disordered of diseases in the fruit crop. The task of diseases symptoms
classification using image processing technique & DNA sequence testing was successfully implemented.
The proposed work aims to development of methodology for identification and classification of diseases
symptoms affected on fruits(banana) crop. We wish to proposed architecture to remotely monitor the crop
for possible diseases and detect as early as possible to aid further loss of crop. The work is complex and
challenging in terms of high variability in outdoor conditions and general symptoms.
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ABSTRACT:
Image mining is rapidly gaining attention in the field of data mining, information retrieval and multimedia
databases because of its potential in discovering useful image patterns based on color, texture, shape and
basic descriptors of any image. Image mining system can help in reducing the time lag with the results as
well as dependency on observations by naked human eye. Detecting malignant tissue or cells at earliest
stage can go a long way for successful treatment. This paper presents the automatic or manual segmentation
of salient regions in renal biopsy for estimating pathogenesis in obstructive nephropathy along with
methodology for their characterization (classification) in terms of the exhibited pathology. This analysis and
characterization of biomedical image data involves several processing phases, like data acquisition, preprocessing, segmentation, feature extraction and classification. The proposed implementation segments the
biopsy images based on custom code written in Matlab. Secondly, the extracted features are clustered using
intuitionistic FCM. Further the new biopsy images are predicted using support vector machine (SVM).The
results showcases a better narrow down in error measures comparable to traditional methods.
KEYWORDS: Renal biopsies, Image mining, SVM, Intuitionistic fuzzy, Glomerulus, Microscopic
images
INTRODUCTION:
In millennium world, medical images are increasing in higher velocity. The data getting generated from
images is huge in any field of healthcare. Image processing is a powerful technology which can be used for
faster processing of any images, which can help in many ways. Image analysis is the process of extraction of
meaningful information from digital images by means of digital image processing techniques. If we are able
to process and analyze medical images, which help in fast retrieval of inference, the radiologists and doctors
can easily diagnose the diseases which are not shown externally. Since the medical data getting generated
today is in terms of gigabytes, it can be considered more of a big data. Biomedical image mining is a very
complex procedure. The procedure is tedious because, we need preprocessing of images, efficient
segmentation algorithms, feature extraction (relevant to our needs) and for proper mining, efficient
clustering and classification algorithms required.
Kidney is a heterogeneous, multicellular organ performing blood purification in a human being body.
Nowadays, kidney is affected with chronic diseases. Renal tumor or renal cancer is the main disease which
is affecting the kidney. Obstructive nephropathy is main cause for renal failure1. Kidney cancer begins when
kidney cells undergoes mutations in their DNA. This being not a rare disease, automated detection of this
tumor in early assessment can provide proper medical care.Data Clustering is way of grouping the similar
seasonal data into a cluster based on their similar characteristics. Fuzzy C Means15 is the popular algorithm
to form the clusters, by minimizing the objective function. In fuzzy clustering, a data can be available in
more than one cluster based on the degree of the membership. Generally, it is specified in between 0 and 1.
As we select random mid points in Fuzzy C Means (FCM) the output which we get is different each time.
But if the data is inconsistent or not complete these are the approaches are not efficient. So the concept of
indeterminacy is being extended and a new concept of intuitionistic fuzzy logic has come into existence
which is more generalized form of fuzzy logic. In intuitionistic fuzzy sets, the data can be classified using
membership as well as non-membership value. Membership value for the data states the surety or legitimacy
of the data in a certain set, while the non-membership value states falsity or non-valid data. Except these two
measures, there is one more measure which is considered called as hesitation degree. For image
classification, accuracy and robustness is essential to reduce the error between actual and grouped data.
Support Vector Machines (SVM), a form of supervised learning classifies new values from a series of image
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data. In this paper, microscopic renal biopsy images are processed and classified into pathogenic and nonpathogenic. On the whole, the proposed microscopic renal biopsy image classifier using Intuitionistic FCM
and SVM increases the accuracy of precipitation in disease prediction.
LITERATURE SURVEY:
The operators for enabling versatile processing of images have exponentially grown nowadays. In recent
years, research trend has turned to microscopic image analysis. Maglogiannis et al. 3proposed a tool which
classifies biomedical images of lung tissue sections with idiopathic pulmonary fibrosis. Caballero et al.,11
also proposed tool similar for analyzing liver fibrosis. Kreftin et al., 5 coined that medical images can be
combined in the form of a grid and can be provided to a workflow manager, which in turn is responsible for
the execution. A novel approach for the reconstruction of 3D medical images was introduced by Kooper et
al.,6. A reliable and faster shared framework for ophthalmologists was proposed in7. An automated
procedure for the processing of retinal microcirculation was proposed by Ortega et al.,7. Glatard et al.,4
proposed a work on Taverna a tool based workflow manager, which is an active data manipulation
application capable of registering images with registration algorithms and grid based processing. In 8,
implementation of a concept called virtual laboratory for the analysis of medical images was designed. The
architecture presented as a “service-oriented architecture” that enables the data to be stored in grid resources
and the user interacts to data via “Virtual Resource Browser”. C.Botha in 2005 proposed a framework called
“DeVIDE” 9, which can be used to develop medical image processing algorithms. The advantage of the
system is that it provided modularity. The user can edit the code at runtime also. Rex et al. 10 proposed a
framework called “LONI” which is used to process neuro-images. Goudas et al., 1, in presented a tool which
can be used to analyze renal biopsy images. The process can be done via manual or automatic segmentation
of regions which are affected in a microscopic image. In 2 the paper presented a collaborative platform for
the microscopic analysis of renal biopsies. The paper discusses about the scope of integrating the image
processing framework as Web Service. It also talks about tools like Knime, Taverna and Rapid Miner.
According to Wang16 the basic concept of clustering is based on membership degrees ie., a point may belong
to a single cluster or multiple clusters .The clustering techniques are classified as hard clustering where a
data point belongs to exactly one cluster and fuzzy clustering if the point of the data belong to multiple
clusters, based on the membership degree. It decides the reliability of data point to corresponding cluster
whose value is generally between 0 and 1.This paper studies the scope of microscopic renal image analysis,
which can help the doctors and radiologists in easily identifying the pathogen affected in the cells. This
paper is organized into different sections. In Section III, discusses about the tools used in the proposed
workflow, details about the implementation and methodology followed in this work. Section IV gives the
results and analysis. In Section V conclusion of the work is discussed.
MATERIALS AND METHODS:
Our Methodology presents a renal image features based clustering approach that can simultaneously address several
important clustering challenges for a wide variety of data sets. Traditional FCM algorithm iterates to form clusters, by
minimizing the objective function. But if the data is inconsistent or incomplete this approach is not efficient. So the
concept of indeterminacy is being extended and a new concept of intuitionistic fuzzy logic has come into existence
which is more generalized form of fuzzy logic. The attribute based similarity measures (>90%) in used to find the
relationship among the objects. The much similar attributes form the dynamic clusters and initializes the utility matrix
values. Secondly, Support Vector Machines (SVMs), a kind of generalized linear classifiers with supervised learning
is used for classification and regression. The unique characteristics of SVMs are that they simultaneously minimize
the experimental classification error and maximize the geometric margin and thus they are also known as maximum
margin classifiers. Two parallel hyper planes are constructed on each side of the boundary that separates the data. The
hyper plane is the one that maximizes the distance between the two or more classified data sets. By hypothesis, larger
the margin or distance between these parallel hyper planes, the better the generalization error of the classifier. The
proposed Architecture is presented in Figure 1.
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Figure 1. Renal disease diagnosis Framework
FUNCTIONAL MODEL:
(i)
Feature Extraction
The microscopic renal biopsy images are converted into size of 256*256 for the purpose of uniformity and
proper image pixel ratio size. The resized images are converted into grayscale from RGB. Since the edges of
the targeted regions are not clear in the biopsy images, a block based segmentation approach is used 1. The
grayscale image is divided into blocks of smaller squares. Size of each image block is taken as 37*37. The
value is set in trial and error method. The image is segmented with the Region of Interest(ROI).
Custom code is written in Matlab for feature extraction from the ROI from the smaller square blocks. The
features extracted includes Mean, Median, Standard Deviation, Entropy, Variance, Circularity, Gray-Level
Co-occurrence matrices(GLCM) features. The preprocessing like contrast enhancing, image resizing and
color enhancement etc. are carried out on the images for better accuracy. The calculated values are written
onto an excel sheet for the clustering and classification purpose. The sample input image is shown in Figure
2.
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Figure 2. Microscopic Renal biopsy Image
Morphological segmentation is implemented to reduce the noise that might get generated when normal
segmentation is used. Dilation and Erosion are applied to the grayscale images and the output is divided into
squares of size told earlier. The feature extraction is performed on each of these blocks and combined based
on the threshold value. The threshold value is calculated on the basis of trial and error. The threshold was
taken as 7 blocks. The extracted features from the subdivided segmented images are combined and the mean
of each feature is calculated.The sequence of segmented images and the extracted features are shown in the
figure 2 and 3 respectively.

Figure 3a. Segmented Renal biopsy Images

Figure 3b. With region of interest(ROI) marked

(ii)Intuitionistic Fuzzy Clustering of Biopsy Images
Traditional Clustering algorithm iterates to form clusters, by minimizing the objective function. But if the
data is inconsistent or incomplete this approach is not efficient. So the concept of indeterminacy is being
extended and a new concept of intuitionistic fuzzy logic has come into existence which is more generalized
form of fuzzy logic. The attribute based similarity measures (>90%) in used to find the relationship among
the objects. The much similar attributes form the dynamic clusters and initializes the utility matrix
values.The growing number of feature data also leads to more deviated predictions.Given the input image
features as set O={o1,o2,...on} with the number of clusters as C and Yjas the centre of each cluster, the input
objects can be described as a fuzzy clustering matrix U= [uij] where uij is the degree of membership of Oi in
the cluster j. The introduction of clustering in features involves prioritization to evaluate the performance of
input data relative to each other.
The algorithm is composed of the following steps:
1) Set the value for the pre-defined number of clusters ci based on fuzzy proximity similarity relations,
size of population and the number of iterations [Fitness condition].
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2)
3)
4)
5)

; x and y are the
attribute values of two
Where Fuzzy proximity similarity relation=
e*2
objects and n is the maximum range.
Compute the cluster centers Yj.
Compute Euclidean distance, fij, where i =no. of objects; j=no. of clusters.
Update the objective function μij.
If terminating condition U k +1 − U k ≤ β is not met, go to step 2. Where β is value between [0,1].
Table 1. Notation Representation
Features
Notation
Mean
Median
Standard Deviation
Entropy
Variance
Circularity
Gray-Level Co-occurrence matrices (GLCM) features

O1
O2
O3
O4
O5
O6
O7

(iii) Support Vector Regression based classification of Biopsy Images
SVM Regression (SVR) is a method to approximate a task that maps from an input object to a real number
based on training data 17. A training set for regression is represented as follows
D = {(x1,y1), (x2,y2), …, (xm, ym)}
(1)
where xiis a n-dimensional real vector, yiis either 1 or -1 denoting the class to which the point xibelongs.
SVR function F(x) estimates all pairs (xi, yi) and evaluate the differences between estimated values and real
values under e precision. That is, for every input vector x in D,
F(x) =w·x−b
(2)
yi−w·xi−b ≤ e

(3)

w·xi+b−yi ≤ e
The distance from the hyper plane to a vector xi is formulated as

(4)

Margin =

2

||Ž||

(5)

By minimizing||•|| to maximize the margin, the training in SVR becomes a constrained optimization
problem as follows.
2
@ @ @•U: ’ •
||•||;
(6)
;
“”•–U ——V: ˜ •. ™ • ≤ U
(7)
•. ™ • ˜ ≤ U
(8)
;

To allow some errors to deal with noise in the training data, The soft margin SVR uses slack variables £
and £› . Then, the optimization problem can be revised as follows.
2
@ @ @•U: ’ •, £
||•||; œ ∑ £;, £›;ž , œ > 0
;
>”•–U ——V: ˜ •. ™ • ≤ U £ , ∀ ™ , ˜ ∈ ^
“”•–U ——V: •. ™ • ˜ ≤ U £ , ∀ ™ , ˜ ∈ ^
£, £ ≥ 0

(9)
(10)
(11)
(12)

The constant C > 0 is the trade-off parameter between the margin size and the amount of errors.
Finally, the SVR function F(x) becomes the following using the kernel function.

P ™

F ∝

∝ £ ™ ,™

•

In our experiment three input variables including Mean, Median, Standard Deviation, Entropy, Variance and
Circularity are deemed as independent variables and GLCM feature is deliberated as dependent variable.The
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parameter values used here are C = 60 (tradeoff between training error and margin), standard deviation ‐=
4.0 and slack variable ‐= 0.2

Figure 4. SVM prediction Workflow
EXPERIMENTAL RESULTS:
The proposed algorithm is implemented using MATLAB and KNIME library. The Biopsy Image Mining is
mainly dependent on the following parameters like Mean, Median, Standard Deviation, Entropy, Variance
and Circularity. The experimental setup is applied on the renal biopsy image features obtained from (Table
1). It consists of 40 objects with seven continuous attributes. Traditional, as well as contemporary clustering
approaches are not efficient of clustering feature sets with attributes characterized by both membership and
non-membership values. Intuitionistic fuzzy sets provide way to handle the uncertain nature of the
membership functions and acts as a natural way to represent divergence between the data. But, intuitionistic
fuzzy could not be directly applicable to clustering of data. To overcome with this issue we introduce a
novel similarity metric in the FCM algorithm so that it becomes capable of clustering based on intuitionistic
fuzzy data representation.
The main purpose of experimental results based on intuitionistic FCM algorithm is to
improvise the quality of the FCM clustering, where quality is measured according to the
following three criteria:

The quantization error as defined in step 5 of the algorithm.

Increase the in-cluster distances, i.e. the distance between data within a cluster

Minimize the inter-cluster distances, i.e. the distance between the centroids of the
clusters.

Table 2 Sample Renal Features dataset
Sl
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Mean(Circularity)
0.572039
0.524156
0.572026
0.622813
0.641214
0.578874
0.551404
0.592129
0.576855
0.599656
0.602188
0.53025
0.567085
0.606317

Mean
196.7988
216.6352
196.0092
195.3288
198.8664
186.5349
192.7402
197.2679
179.4872
191.9451
189.5986
184.5313
186.273
184.5934

Standard
Deviation
5.933943
5.399864
5.54508
5.888394
5.561447
8.100622
6.526356
10.44694
9.337925
6.94593
9.34479
8.527924
11.98814
10.08804

Variance
57.27173
38.58409
40.93995
48.83045
46.03544
89.67509
53.32681
147.1749
111.1064
65.2552
106.586
88.8502
196.4788
131.9215

Num
Pixels
8568.246
2907.136
4279.948
1884.135
5154.165
607.0863
6899.453
24081.68
7709.962
4200.5
1450.033
10903.96
8795.2
8443.388
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Convexity
0.91299
0.850293
0.888316
0.921498
0.91069
0.902783
0.867197
0.902988
0.889422
0.909208
0.894863
0.862703
0.922104
0.905855

Diameter
27.2643
18.57473
18.47071
11.96565
18.99008
10.68751
22.40777
55.11889
25.56184
16.5959
11.07222
30.11624
30.45551
25.88778

Correlation
0.017212
0.001216
0.008002
0
-0.04233
-0.02436
-0.01111
-0.00287
0.007685
-0.03412
-5.22917
-0.0048
-0.00635
0

Entropy
2.441808
0.778151
2.45274
0.30103
0.477121
0.30103
0.60206
0.477121
1.686929
0.30103
0.30103
0.69897
1.270927
0.30103
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15
16
17
18
19
20
21
22
23
24

0.552638
0.567927
0.557505
0.615681
0.556983
0.549761
0.582537
0.554008
0.519864
0.572248

188.8588
1.72E+02
1.71E+02
1.75E+02
1.90E+02
214.191
197.2185
211.6815
211.5962
218.9216

8.50793
7.906347
8.181359
10.61414
11.52893
11.3172
13.45744
9.518383
9.276808
9.366642

107.7435
93.01519
93.49743
152.7936
171.0242
153.3995
212.6849
111.397
106.3758
104.728

4287.306
890.8388
4554.323
1115.035
1803.992
2480.149
3009.197
520.6634
791.6895
750.2561

0.878605
0.902576
0.898562
0.913192
0.882746
0.888871
0.889238
0.875412
0.869378
0.884052

17.56461
12.49565
19.04742
10.96945
14.50985
15.98833
14.84437
11.27224
13.8308
10.33057

-0.00837
0
0
0
0
-0.00033
-0.00233
0.000661
-0.0069
0.004381

0.778151
-4.3E-09
-4.3E-09
-4.3E-09
-4.3E-09
1
1.079181
1
0.69897
1.462398

25

0.54484

183.7212

11.23503

173.4176

3263.649

0.894331

16.7346

0.004761

1.079181

The similarity measures among objects Oi is measured in terms of attribute Entropy. The algorithm converged
with k=2 after nine iterations to a final solution of two clusters with satisfactory threshold.

Figure 5. Input Features and Clustered Features [Entropy]
In Table 3, the SVM prediction is compared with conventional methods like rough sets, unsupervised
learning using the renal features dataset. It is observed that all the soft set based algorithms are unable to
guarantee for stability of data. The conventional algorithms require great effort to control the fuzziness of
membership of each data point. The comparison of prediction performance is done in noisy environment. It
is obvious that the optimized feature set constructed by intuitionistic fuzzy sets and SVM are optimal and
highly converging than the other methods

Table 3 Validation Time Series
Actual(Num. Pixels) Predicted(Num. Pixels)
Rough Sets
8568
7595
Unsupervised
8568
8861.15
Intuitionistic-SVM 8568
8677.97

Error
-3291
293.15
109.97

Error%
76.477
6.811
2.555

CONCLUSION:
In this paper, we have proposed Intuitionistic Fuzzy-SVM that is an improvement of density clustering and
combined to fuzzy set theory in terms of solving its disadvantages. In the first phase of pre-processing the
noisy data will get discriminate and then we apply intuitionistic fuzzy technique on dataset form that we will
get the normalized dataset. On fuzzy dataset we used SVM algorithm so it produces the diverse shapes and
sizes of cluster. Our proposed methodology does not only outperform traditional clustering by detecting
points expected to be noises and handling the arbitrary shape, but also generating dense clusters and produce
hierarchical structure that are used for predicting renal diseases. Evaluations demonstrate that our solution
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generates more accurate groups for input dataset and it can be used for health survey by government health
departments to find the different groups of renal diseases.

References:
[1] Goudas T, Doukas C, Chatziioannou A and Maglogiannis I. Advanced characterization of
microscopic Kidney biopsies utilizing image analysis techniques. In Engineering in Medicine and
Biology Society (EMBC), 2012 Annual International Conference of the IEEE. 4414-4417
[2] Goudas T, Doukas C, Chatziioannou A, and Maglogiannis I. A Collaborative Biomedical ImageMining Framework: Application on the Image Analysis of Microscopic Kidney Biopsies. Biomedical
and Health Informatics, 2013: 17(1): 82-91.
[3] Maglogiannis I, Sarimveis H, Kiranoudis C.T, Chatziioannou A.A, Oikonomou N, and Aidinis, V.
Radial basis function neural networks classification for the recognition of idiopathic pulmonary fibrosis
in microscopic images. Information Technology in Biomedicine, IEEE Transactions on, 2008: 12(1): 4254.
[4] Glatard T, Montagnat J, and Pennec X. Grid-enabled workflows for data intensive medical
applications. Proceedings. 18th IEEE Symposium in Computer-Based Medical Systems.2005: 537-542
[5] Krefting D, Vossberg M, Hoheisel A, and Tolxdorff, T. Simplified implementation of medical image
processing algorithms into a grid using a workflow management system. Future Generation Computer
Systems, 2010:26(4): 681-684.
[6] Kooper R, Shirk A, Lee S. C, Lin A, Folberg R, and Bajcsy P. 3D medical volume reconstruction
using web services. Computers in biology and medicine, 2008:38(4): 490-500.
[7] Ortega M, Barreira N, Novo J, Penedo M. G, Pose-Reino A, and Gómez-Ulla F. Sirius: a web-based
system for retinal image analysis. International Journal of Medical Informatics, 2010:79(10): 722-732.
[8] Olabarriaga S. D, Glatard T, and De Boer P.T. A virtual laboratory for medical image analysis.
Information Technology in Biomedicine, IEEE Transactions on, 2010:14(4): 979-985.
[9] Botha, Charl P. "DeVIDE-The Delft visualization and image processing development environment."
Technical University of Delft, Delft, The Netherlands, Tech. Rep (2005).
[10] Rex David E, Jeffrey Ma, and Arthur Toga.The LONI pipeline processing environment. Neuroimage
2003:19(3): 1033-1048.
[11] Caballer T, Pérez-Milena A, Masseroli M, O'Valle F, Salmerón F. J, Del Moral R.M and SánchezSalgado G.Liver fibrosis assessment with semiquantitative indexes and image analysis quantification in
sustained-responder and non-responder interferon-treated patients with chronic hepatitis C. Journal of
hepatology, 2001 :34(5): 740-747.
[12]Koulouzis S, Zudilova-Seinstra E, and Belloum,A. Data transport between visualization web services
for medical image analysis. Procedia Computer Science, 2010 :1(1): 1727-1736.
[13] MATLAB. (2016, April 14). In Wikipedia, The Free Encyclopedia. Retrieved 11:27, April 23, 2016,
from https://en.wikipedia.org/w/index.php?title=MATLAB&oldid=715180881
[14] KNIME. (2016, January 27). In Wikipedia, The Free Encyclopedia. Retrieved 11:31, April 23, 2016,
from https://en.wikipedia.org/w/index.php?title=KNIME&oldid=701916405
[15]Kuo-Ping Lin,A Novel Evolutionary Kernel Intuitionistic Fuzzy C-means Clustering Algorithm, IEEE
Transactions on fuzzy system .2014:22(5).
[16]Chih-Wei Wang.Automatic Clustering using Particle Swarm Optimization with Various Validity
Indices. 2012 5th International Conference on BioMedical Engineering and Informatics (BMEI 2012)
[17] Tian D, Ren Y and Li Q. Dynamic Growing Self-organizing Neural Network for
Clustering,
Advanced Data Mining and Applications Lecture Notes in Computer Science,
2008,51(39):589-595.

209

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

PATIENT MONITORING AND ALERT GENERATION SYSTEM USING
INTERNET OF THINGS
KRATI TRIPATHI1, KUMAR K*2, SARAVANAGURU RA K2
1
2

Cisco Systems (India) Private Limited, Bangalore,India.
School of Computing Science and Engineering, VIT University,Vellore, India.

* Corresponding author email

kkumar@vit.ac.in
Telephone
+91 9486528430
0416 2202132
Fax
0416 2243092

ABSTRACT:
The enormous potential and evolution of Internet of Things (IoT) technologies for networked sensors is
expected to play a critical role in improving the quality of healthcare in the near future. The general physical
health of a person can be assessed by measuring four main vital signs routinely, namely, body temperature,
pulse rate, respiration rate (rate of breathing) and blood pressure. These are useful in detecting or monitoring
medical problems, and are simple to measure in any kind of setting, be it at home, a medically-equipped
location, the site of a medical emergency or wherever required. This project proposes a reliable system,
consisting of intelligent sensors positioned to detect changes in vital signs, coupled with real-time monitors
that use wireless communication technology to relay this information to a website and a smartphone
application, which can be accessed by physicians or caretakers. Using this system as a foundation, an
economical and dependable patient monitoring system can be developed further, which can be advantageous
to many people and improve the overall state of healthcare.
KEYWORDS: IoT, Arduino, Healthcare, Vital signs, Monitoring.

INTRODUCTION:
The patient monitoring system presented in this project focuses on the healthcare application domain of IoT.
With the progress in embedded information and communication technology, we can provide better
healthcare support to patients at homes, retirement homes, dispensaries at remote locations and typically any
location with access to the internet. This kind of technology would prove helpful in providing vital sign
monitoring facility for senior citizens, aspiring and established athletes as well as common people1, 3. In a
highly populated country like India, where a large proportion of the population resides in locations far from
the cities, which lack in number of functioning health centers, such a system could be very useful. Often in
areas such as villages, doctors either are not well-qualified or are not available 24x7, forcing rural citizens to
commute to cities even for casual ailments. This adds to lengthy queues in hospitals and also causes a lot of
inconvenience to patients. The proposed model aims to address this limitation by transmitting basic medical
information of the patient without them even physically visiting the health center.
By enabling ease of movement by delivering healthcare services directly to the home, citizens will be able to
live independently, in the comfort of their homes and with their near and dear ones for more time. This
would also reduce the space required for accommodation of patients at hospitals and the cost of buying and
installing medical equipment in patient rooms. It is the need of the hour to utilize the advanced techniques
and high potential of micro processing, sensor technology, cloud computing and mobile computing to ease
the process at every stage. With this, a better state of health in the country and the world can be achieved,
leading to longer, more productive lives.

BACKGROUND STUDY:
All kinds of existing patient health monitoring systems need a caretaker or attendant to monitor the health of
the patients admitted in hospitals. A nurse needs to frequently go and take the reading at regular time
intervals. Same is the case within home; a person needs to be there for monitoring the patient’s health.The
system developed by Tia Gao et al.2 for monitoring patients at disaster sites, functions in environments that
challenge the instrumentation used to build the prototype, which is designed for use in a controlled clinical
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environment. In the research paper by J.M. Cano-Garcia et al.6, instead of the expensive PCMCIA cards, a
signal preparing and acquisition module made on a low power microcontroller connected to the PDA device
through a serial interface will be better. Better digital signal processing at different stages,ECG signal
compression,algorithms to automatically analyze symptoms, heart disease detection and emergency alarm
triggering, should be incorporated4, 5. Challenges in the work of M. Souza et al.7include the issues with
interfacing the Medical Information Nodes (MINs) to a variety of other medical instrumentation devices.
Better wireless connectivity could be achieved, by altering each MIN to a Wifi embedded node, which
would eliminate the need to lay Ethernet cabling throughout the hospital wards, and also replace the wired
setup with a central server.A wireless body sensor network system, such as the one presented by Yuce et al.9
can be effectively used in hospital environments to decrease human errors, to cut costs, and increase
patients’ comfort level eliminating the need to wake up for periodic checks. The design given by Khanjaet
al.10 enables the remote monitoring of a patient’s ECG signal providing various user interfaces like web,
PDA and computer. Further, the receiver application could include higher ECG analysis to automatically
detect patterns similar to high risk heart diseases, for early diagnosis and care.Cheng Wen et al. designed a
system11 that uses MMS over GPRS to transmit ECG data and identifies abnormal heart beats using an
original algorithm. The algorithm is very useful, but with MMS almost eliminated by the introduction of
smart phones and data transfer applications like Whatsapp, Xender and cloud computing, the transmission
method needs to change. According to Alemdaret al.12survey results suggest a high potential for wireless
sensor networks to open new research perspectives for low-cost, energy-efficient ad-hoc operation of multimodal sensors for an enhanced quality of medical care. The study13 highlights the fact that although
wearable tech has come a long way, there are still many challenges that have to be addressed for wearable
monitoring systems to become more relevant to real-life situations and to get acknowledged by patients and
other users as user-friendly, reliable, multifunctional, and minimally obtrusive equipment that can improve
their quality of living.The weakness of the project proposed by Arun et al.14 is that Bluetooth has a short
communication range, high power consumption and is more expensive relative to the Zigbee. Also, the
implementation is developed only for the ICU ward. The concept is commendable but bulk implementation
will be a problem.In the paper by Nor Saradatul Akmar17, to make the system wireless and wearable, it
could be incorporated into a microcontroller. Some sort of alarm should also be triggered when unusual
patient data is received. To establish the efficiency of mesh networking, system tests should be conducted
using more than two pulse oximeters and more number of nodes.In the method employed by Sebastian et
al.19, there is the risk of misinterpretation of the transmitted camera captured image. Also, it could be
improved by the notification being sent only to the concerned doctor and not to all on the network. Details in
addition to the patient name and ID could also be included in the notification.The prototype experimentation
by Triantafyllidiset al.20 highlighted challenges that need to be tackled, such as the high power consumption
due to consistent communication between the Mobile Base Unit and the sensors. Social media privacy
policies need to be further explored. A social networking platform dedicated to healthcare would be a good
idea for adopting such systems.K. M. Chaman Kumar21 highlighted specific applications of such systems.
As sensors and devices get cheaper, and SDKs become freely available, manufacturers are encouraging
developers to build unique healthcare and fitness apps and devices to revolutionize the industry.
Governments and MNCs are also actively investing in IoT R&D, making systems more affordable.

METHODOLOGY:
The proposed system consists of three biomedical sensors, namely temperature sensor, ECG sensor and
pulse sensor, which are in contact with the patient under observation and gather the corresponding vital
signs. They transmit this information to the microprocessor, in this case, the Arduino Uno board, which
intercepts them and relays this information to a computer system serially and to an Android mobile system
application by means of a Bluetooth module. The patient data can be visualized in a more comprehensible
way on the computer through graphs and a dynamic ECG, pulse and temperature mapping. The mobile
phone application makes the data more easily accessible to the medical professional, even when not
physically near a computer or the patient. Also, a web application takes serial input from the Arduino board,
stores it in a SQL server based database and generates a graph on the web page. An additional software that
can be used to simulate patient vital signs and hence train new or inexperienced medical staff using this.
A Detailed Explanation of the Architecture in Figure1 as follows:
System Architecture
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Figure 1Proposed System Working Model
(i) Biomedical Sensors

The sensors consist of a temperature sensor, an ECG sensor and a pulse sensor. Since the actual biologically
certified sensors are quite expensive, the prototype makes use of economical, locally available sensors that
more or less perform the same operation.
(ii) Arduino Uno

The Uno is a microcontroller board based on the ATmega328P. It has fourteen digital input and output pins
(of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB connection port,
a power jack, one ICSP header and one reset button. The Arduino Uno serves as an interface between the
sensors and the laptop/desktop.
(iii) Transmission and Communication

When a message is sent over a communication network, the message is sent as a packet. Packets in the
simplest form are a sequence of data. When the packets are sent wirelessly, the network used must adhere to
the protocol, which governs data representation, signaling, authentication and error detection. A standard
Bluetooth module is used to transmit data to the Android mobile phone. A serial cable is used to transmit
sensor data to the computer system via the Arduino Uno.
(iv) Vital Signs Monitor and Alert Generation

A general purpose personal computer or a laptop can serve as the monitor on which the information gathered
by the sensors and intercepted by the Arduino is displayed in a graphical form that is easy to interpret by the
concerned physician or nurse. Also, a buzzer attached to the sensors goes off when the values cross the prespecified thresholds, in order to alert the medical staff on duty.
(v) Medical Staff Training Software

A standalone simulator for vital signs is developed to aid in the training of new healthcare staff. It comprises
of two windows, namely, an operator interface and a training window. The Operator Interface is designed to
manually set values for parameters such as heart rate, SpO2 (Oxygen in blood) and etCO2 (concentration of
Carbon dioxide at the end of an exhaled breath), and transmit these values to the Training Window. The
trainee is provided with a number of options using which he/she can choose to perform actions like shock,
pacer or CPR (Cardiopulmonary Resuscitation) as the situation demands. Voice commands are also
provided for guidance.
(vi) Web Interface for Graph Viewing

A web interface is built using ASP.NET framework for the front-end and Microsoft SQL Server for
the back-end. This web page consists of one tab each for each of the sensors. Dynamic graphs reflecting the
sensor input are generated. The values are also stored in the database simultaneously.
(vii) Android Application

An application for the Android mobile operating system is developed using MIT App Inventor, which is a
visual, blocks language for creating apps. This is a very basic application that upon connecting with the
Bluetooth module attached to the Arduino Uno board, displays the numerical values of the parameters to the
user.
All the functions and users involved in the proposed system is represented using the use case model in
Figure 2.

Use Case Diagram
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Figure 2 Use Case Diagram of Proposed System

RESULTS:
The results of the project implementation can be divided into four parts. The first part includes the test
results of each of the individual sensors in Figure 3. Each of the sensors connected to the Arduino were
tested and produced appropriate results with the readings showing noticeable change each time the subject
conditions were changed. The values were analyzed and threshold values were recorded to program the
alerting mechanism. The data sent by the controller was received by the computer system and visualized in
the form of dynamic graphs by the Arduino software serial plotter. In addition, the pulse sensor graph is
visualized in an application programmed in processing software as mentioned in Figure 4. The sensors pass
all the tests

Hardware Implementation

Figure 3 Hardware Implementation of the Prototype
Processing Software Results

a) ECG Graph

b) Pulse Waveform

c) Temperature Values in OC
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Figure4 Graph Generation on Arduino and Processing Software
The second part is based on the web, with the front-end written using ASP.NET displaying sensor data
based graphs and the database that stores the data in a MySQL table. The server pushes notifications to the
client side whenever the range of values falls in a category that needs to be alerted to the user. The web
portal also passed the tests as mentioned in Figure 5.

a) Home Page

b) Temperature Graph
Figure 5 Screenshot of the Web Portal
The third part is the Android mobile application developed in App Inventor which provides a simple user
interface to display the numerical values of the patient’s vital signs at the medical professional’s fingertips.
The user receives push notifications in case of emergency situations. The basic application was tested
successfully and given in Figure 6
Android Application

Figure 6 Screenshots of the Android Application
The fourth part is the Medical Staff Training software developed in Visual Basic, which enables an operator
to push vital sign values to the trainee and train him/her by recording his/her responses and providing
feedback on the same. This software was also successfully tested and given in Figure 7.
Training Software
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a) Operator Interface
Figure 7 Screenshots of the Medical Staff Training Software

DISCUSSIONS:
One of the major areas of application of Internet of Things is healthcare. The main focus of healthcare has
always been the patient. The primary task of treating patients is to ensure that their condition does not get
worse. Vitals signs of the patient can provide an insight into the patient’s condition and can also indicate if
any kind of attention is required.
The project had a few limitations. For measurement of body temperature, the LM35 sensor that was used
takes some time to respond to the heat produced by thehuman body. However, it is suitable to reduce the
cost of hardware implementation. Another issue is that the Bluetooth transmission is not very efficient as it
consumes a lot of power and has a short range. The web portal could also be improved further, by including
a login for doctors or nurses and displaying details of only the patients under their care. The Android app
could also be modified to include such a function.
In order to commercialize the device and make fit for public usage, some improvementsneed to be
considered. For future work, more vital sign sensors should be added to make it more useful. For example,
pulse oximeter sensor and blood pressure sensor could be added to monitor the oxygen concentration of the
blood and the blood pressure of patients. LM35 could be replaced with a clinical body temperature sensor.
Also, the sensors could be made more wearable at the places they take readings from. A better alerting
mechanism could be worked out, rather than a simple buzzer and desktop text warnings. An algorithm could
be designed to control alerts based on priority levels, so that the medical professional is not disturbed at
every little change. Also, better usage of cloud computing could be done to host the patient data in a secure
but easily accessible manner. The data collected and stored on the cloud can be used for further analysis.
Machine learning and data mining concepts can be applied to identify patterns that can be used to predict the
onset of diseases at an early stage and take necessary corrective measures. This project has infinite scope of
development as we are moving towards smarter cities. It is a stepping stone towards creating more
integrated solutions for a complete automated control over health and recovery.

CONCLUSION:
A combination of hardware and software was used to keep a check on the patient and also enable doctors,
nurses and caregivers to visualize the patient’s vital signs and respond at the earliest when an alert pops up
regarding the patient’s condition. It can be concluded from the successful implementation and testing of this
project that a single, low cost and integrated solution for patient monitoring and alerts can be developed and
deployed in various environments such as homes, hospitals, ambulances and remote areas for better
healthcare and awareness. In future this work can be further added with the cloud space to access the patient
details any ware to provide treatment.
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ABSTRACT:
4TK5 is human Tankyrase 2 in complex with EB47 also known as Poly-ADP-ribosyltransferase
involved in various processes such as Wnt signalling pathway, telomere length and vesicle trafficking. Here
we perform virtual screening of the human tankyrase 2 complex or 4TK5 against tobacco compounds like
nicotine, cotinine, myosmine, nornicotine, nicotyrine, anabasine, anatabine and creating the analogues of the
best ligand to find the novel potent drug. The library of ligands was taken from NCBI (National Centre for
Biotechnology Information), and protein from RCSB Protein Data Bank. The top docked result for both
agonist and antagonist was taken and their analogues were created. The above mentioned virtual screening
procedure helped in the identification of several potent analogues that possess inhibitory activity against
human tankyrase 2 receptor. Therefore, these novel scaffolds/candidates would represent promising starting
points as lead compounds.
KEYWORDS:Human tankyrase, tobacco,4tk5

INTRODUCTION:

1

4TK5

IS THE PDB ID OF THE HUMAN TANKYRASE 2 WITH EB47 . POLY-ADP-RIBOSYLTRANSFERASE
INVOLVED IN WIDE VARIETY OF PROCESSES LIKE WNT SIGNALING PATHWAY, VESICLE TRAFFICKING, AND
TELOMERE LENGTH. ACTS A TRIGGER TO THE WNT SIGNALING PATHWAY BY INTERCEDING POLY-ADPRIBOSYLATION OF AXIN1 AND AXIN2, 2 KEY COMPONENTS OF THE BETA-CATENIN DESTRUCTION COMPLEX:
POLY-ADP-RIBOSYLATED TARGET PROTEINS ARE IDENTIFIED BY RNF146, WHICH INTERCEDES THEIR
UBIQUITINATION AND CONSECUTIVE DEGRADATION. ALSO MEDIATES POLY-ADP-RIBOSYLATION OF BLZF1
AND CASC3, FOLLOWED BY ENROLLMENT OF RNF146 AND FOLLOWED BY UBIQUITINATION. MODERATES
POLY-ADP-RIBOSYLATION OF TERF1, HENCE CONTRIBUTING TO THE SYSTEMIZATION OF TELOMERE LENGTH.
MAY ALSO SUPERVISE VESICLE TRAFFICKING AND INFLECTS THE SUBCELLULAR DISTRIBUTION OF
SLC2A4/GLUT4-VESICLES2. TISSUE SPECIFICITY HIGHLY EXPRESSED IN PLACENTA, SKELETAL MUSCLE,
LIVER, BRAIN, KIDNEY, HEART, THYMUS, SPINAL CORD, LUNG, PERIPHERAL BLOOD LEUKOCYTES, PANCREAS,
LYMPH NODES, SPLEEN, PROSTATE, TESTIS, OVARY, SMALL INTESTINE, COLON, MAMMARY GLAND, BREAST AND
BREAST CARCINOMA, AND IN COMMON-TYPE MENINGIOMA. HIGHLY EXPRESSED IN FETAL LIVER, HEART AND
BRAIN.

Figure 1 Structure of 4TK5

LIGAND AND PROTEIN
Nicotine
Nicotine3 (C10H14N2) is a great parasympathomimetic alkaloid constituted in the family of plants
commonly referred as Solanaceae and is a Stimulant drug. Nicotine is a nicotinic acetylcholine receptor
(nAChR) agonist, Nicotine is found in the leaves of Nicotiana rustica in amounts of 2–14%, the tobacco
plant Nicotiana tabacum, Duboisia hopwoodii and Asclepias Syriaca. Nicotine is addictive and in lesser
doses it acts as a stimulant. This leads to the addictive nature of nicotine. Nicotine's addictive property
includes psychoactive effects, drug-reinforced behavior4, irresistible use, and reinstatement after abstinence,
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physical dependence, and tolerance. Nicotine is associated with cardiovascular disease, potential birth
defects, lung infections and poisoning in high amounts (50–100 mg) can be harmful. Molar mass: 162.23
g/mol.

Figure 2Structure of Nicotine
Figure 3Structure of Cotinine
Cotinine
Cotinine5 (C10H12N2O) is an alkaloid constituted in tobacco and is also the prevalent metabolite of
nicotine. Alike nicotine, cotinine binds to activates, and desensitizes neuronal nicotinic acetylcholine
receptors, though at much lower capability in comparison. It has illustrated nootropic and antipsychoticlike effects in animal models. Cotinine treatment6 also has proven to reduce depression, anxiety, and fearrelated behavior as well as memory impairment in animal models of depression, PTSD, and Alzheimer's
disease. Contradictory to nicotine, cotinine has proven to have positive safety profile, exerting no ill effects
in humans, also in regards to addiction. Molar mass: 176.22 g/mol .
Nornicotine
Nornicotine7 (C9H12N2) is an alkaloid found in wide variety of plants including Nicotiana, the tobacco
plant. It is chemically similar to nicotine, but does not contain a methyl group. It is a predecessor to the
carcinogen N-nitrosonornicotine that is formed during the curing and processing of tobacco. Molar mass:
148.21 g·mol−1.

Figure 4Structure of NornicotineFigure 5Structure of Myosmine
Myosmine
Gallic Myosmine8 (C9H10N2) is an alkaloid found in tobacco and other plants. Chemically, it is closely
related to nicotine. Other names 3-(1-Pyrrolin-2-yl) pyridine. Molar mass: 146.19 g·mol−1.
Nicotyrine
Nicotyrine (C10H10N2) is a chemical compound from the class of heterocycles. It consists of a pyridine ring
and a methyl- substituted pyrrole ring which is linked together via their rings It) is an alkaloid found in
tobacco9. Nicotyrin can be chemically prepared by the dehydrogenation of nicotine of palladium. Molar
mass: 158.1998 g/mol.

Figure 6Structure of Nicotyrine
Figure 7Structure of Anabasine
Anabasine
Anabasine10 (C10H14N2) Anabasine is a pyridine and piperidine alkaloid constituted in the Tree Tobacco.
It is a structural isomer of and is similar in terms of chemical composition to, nicotine. Its principal
(historical) industrial use is as an insecticide. Anabasine is constituted in very small amounts in tobacco
smoke, and can be used as an indicator of a person's exposure to tobacco smoke. Anabasine is a nicotinic
acetylcholine receptor agonist. In high doses, it produces a depolarizing block of nerve transmission, which
can cause symptoms analogues to those of nicotine poisoning and, ultimately leads to death by asystole. In
larger amounts it is thought to be teratogenic in swine. Molar mass: 162.23 g·mol−1 in .
Anatabine
Anatabine (C10H12N2) s one of the minor alkaloids constituents in plants of the Solanaceae family, which contains the tobacco
plant and tomato. These compounds are speculated to be biologically active, and also a part of plants' natural defense system
11
against insects . Anatabine has been studied in models taking animals and also checked in the cells if it is useful for the treatment
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of nicotine addiction and inflammation, and has been studied in exemplars of diseases identified by inflammation, such as
Alzheimer's disease, thyroiditis, and multiple sclerosis. On a biochemical level, it shows up to be active against certain nicotinic
acetylcholine receptors. Molar mass: 160.22 g·mol−1.

Figure 7Structure of Anatabine

MATERIAL AND METHODS
Data set definition and preparation
The crystalline structure of 4TK5 – human tankyrase12-2 with EB47 is obtained from the RCSB Protein
Data Bank.The 7 ligands namely nicotine, cotinine, myosmine, nornicotine, nicotyrine, anabasine, anatabine
were obtained from PCB NCBI website. So we have 1 protein and 7 ligands.
Virual screening
Virtual screening13 (VS) is a computational technique which is used in the discovery of a drug to search
libraries of small molecules in order to classify those structures those have more probability to bind to a
target drug, basically a protein receptor or enzyme. Virtual screening techniques play the crucial role in the
lead discovery process.
Software required
Autodock and AutoGrid Suite, MGL Tools 1.5.6, Open Babel, Python molecular viewer, Cygwin, Discovery
Visual Studio.Operating system: Microsoft windows 8.1 / Ubuntu 14.
Preparation
Download the ligands from the NCBI website and save them in sdf format. Now they are converted to
pdbqt format in openBabael and saved in the working directory. The receptor is downloaded from the RCBS
website by its PDB ID and saved in pdb format in the working directory. Unrequired chains are deleted from
it by virtual screening techniques in Discovery Visual Studio software and saved in to pdp format14.
Runtime setup
Open MGL tools and create a working directory. Then read the PDB file of the receptor. Delete selected
atoms of chains that are not required and delete water, add hydrogens and merge non-polar. Add kollman
Charge. Write the PDB and save it. Load the pdbqt file of the receptor, detect its root and we are ready for
the auto grid15.
Autogrid.
Choose the receptor as the macromolecule and chose the ligand and save as pdbqt. Set a covalent map if
required. Set a grid box of 60X60X60 and spacing, center if required. Save as .gpf format and go to run and
launch auto grid. Wait for the process manager to close and the GPF file is created in our working directory.
We are ready for an auto dock. Any sort of error would be displayed in the terminal window16.
Autodock
Choose macromolecule and set rigid filename and select the .pdbqt macromolecule created during the
setup of auto grid. In docking, ligand choose the ligand and click defaults. For search parameters use
Genetic Algorithm and set number of GA runs as 10 (higher is suggested for better results but consumer
more time) and use remaining defaults. Set docking output as Lamarckian GA (4.2) and save the output in
.dpf format. Now run AutoDock17 and click launch and wait for the program manager to close (may take
some time). Any sort of error would be displayed in the terminal window.
Analyze
AutoDock completes the calculations, you can then go to Analyze>Confirmations>Play, ranked by energy.
This will show all binding confirmations in order of energy. At this point, you may analyze the results,
interactions, and confirmations as needed18.
Retrieve the ligand_Enzyme interaction
Prepare the docked complex.PDB file from Cygwin and open it via Discovery Studio Visualizer, using
scripts show ligand binding site atoms and add a label to show amino acids, letter,and ID insertion code.
Save the Image file.
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j. Result
Table 1 Context perception across all relevant sensors observations
S.No

Ligand

1
2
3
4
5
6

Receptor
PUB
chem ID
4TK5
4TK5
4TK5
4TK5
4TK5
4TK5

Inhibition
Constant

Nicotine
Cotinine
Nornicotine
Myosmine
Nicotyrine
Anabasine

Binding
Energy
(ΔG(kcal/mol)
-3.29
-5.85
-3.44
-2.88
-4.04
-3.21

7

4TK5

Anatabine

-2.36

18.61

3.87
51.56
3.03
7.7
1.09
4.44

PRESENT WORK
In the present study, Virtual Screening approach was used for selecting potential ligand and receptor against
human tankyrase 2 with EB47 complex. The approach employed is to find the top most docking result 4TK5
against tobacco compounds like nicotine, cotinine, myosmine, nornicotine, nicotyrine, anabasine, anatabine
and creating the analogues of the best ligand to find the novel potent drug. The library of ligands was taken
from NCBI19 (National Centre for Biotechnology Information), and protein from RCSB Protein Data Bank.
The top docked result for both agonist and antagonist was taken and their analogues were created. The threedimensional crystal structure of human tynkarase 2 with EB47 complex coupled receptor stored in the PDB
file (code: 4TK5) was obtained from protein databank. The detailed view of the docking of the best ligand
interaction (lowest binding energy) is shown in table 1(above) and Fig 8 below. The results of the binding
energy and an inhibition constant of all the 7 ligands can be found in the above table.The top most agonist is
Cotinine with -5.85 ΔG value. The substitutions which were made earlier resulted in forming two potent
analogues for both ligand and receptor which have lower binding energy than the others.Myosmine with 2.88 ΔG value and anatabine with -2.36 ΔG value have the least binding energy and, therefore, the best
novel potent drugs as they have the best capability for interaction20.

Figure 8Binding pose

Figure 9anatabine with 4TK5

CONCLUSION:
AutoDock is a well-known non-profit docking program that docks a ligand to its target protein and performs
well and consistently succeeded for the application of virtual screening to a variety of targets. Several
potential drug-like inhibitors have been screened out showing strong binding affinity to the human tankyrase
2 with EB47. Additionally, it is seen that the analogues with low ΔG here myasmine and anatabine is proven
to be novel potent drugs. Further investigations on the above compounds are necessary to develop potential
chemical entities for identifying a potent inhibitor. This experimental study can be a stepping stone for
future study on the tobacco compounds and their interaction with Human Tankyrase 2 and potential
development of drug receptors.
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ABSTRACT:
Automatic Image Annotation phrasing refers to assign out words (labels) to the images on the premise of
contents of images. This maps the visual content of images with semantic data from the images. This
framework tries to overcome the semantic gap of user understanding of images with the computer
description of the images. The image annotation represents the specific region of images with the suitable
word based on the semantic content of that region. Natural scenery images are segmented first assuming
regions and then the trained system assigns tag to each region. As each natural scenery image contains of
more than one region so finally each image may have more than one tag. The trained system uses the
segmented images for training. This information is translated into RDF so that it can be useful for any web
service application.

KEYWORDS:Image Annotation, Scale Invariant Feature Transform (SIFT), Generalized Search
Tree(GIST), K-Nearest Neighborhood (KNN), Tag, Resource Description Format(RDF).
INTRODUCTION:
Nowadays searching data using words are common. But if any user wants a specific information related to
images then the user has to express content with words e.g. “find the image of tiger in forest”.1 To answer
this query, the retrieval system must retrieve all images tagged with (tiger, forest) and then rank them.
But this is labour prone work as described in the work.2 So, there is a new research topic called ‘Content
Based Image Retrieval’ (CBIR) is emerged. Instead of simply describing the images using tags, they can be
represented using their actual visual contents. The automatic image annotation is a process of finding the
image content and then assigning the appropriate tag based on that content information to it. This tag
information can be used for image indexing, searching or retrieving tasks. CBIR system is started focusing
on the low level feature in early 90’s.2 Then it started evolving with the image descriptors. Despite the
extensive effort, the CBIR is not that extensively successful such as text search. At early stages user
extensively selected best feature related to the topic they required and this approach is a computer-centric
one.3 This early system has low performance because there is a gap between high level concepts and low
level feature implementation which is referred as semantic gap. Also, each human perception toward any
topic differs because of human vocabulary is ambiguous.
Nowadays in web services, the semantic information retrieval for the given data is an emerging research
topic. Many authors are working on getting semantic information from web service contents.4 As the
multimedia is a prominent part of internet, many researchers are working on much in multimedia
contents. Images are the one part of multimedia contents. Automatic image annotation process gives the
different tags to the images based on the meaning of different regions of images.2 The process of
identifying various meaningful regions in an image is known as segmentation approach.5 In segmentation
approach, the image is segmented according to the region of objects and annotation is done to each
segmented part of image so that at the end, the image is represented as more than one annotation tags.
For example, the following image has three different objects sky, sand and sea. So, it can give three tags
sky, sand and sea meaningfully (Fig 1).
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Figure 1Annotation to Image-Tag: Sky, Sand, and Sea
Previously, the holistic approaches described were commonly used.5 The holistic images are those who
have one image with one tag. This approach has some problems such as it requires much more manual
work and also tag description is different from different person because word in English vocabulary is
ambiguous which is referred.3In the following figure, apart from airplane there are different objects such
as sky, trees and ground are present (Fig 2). But as per holistic approach, it can consider airplane only as a
trainee image. But, in reality, the tags should be given are airplane, trees, ground and sky. Thus in real time
this approach is not suitable. So, it is necessary to have segmented image training and testing which is
described in work.5

Figure 2 Holistic Image of an Airplane
Hence, there is a dependency of which technique to be used with which concept is to be detected. Among
holistic and segmented approaches, the segmented approach is good when object has to be detected and
where holistic approach is used when the whole scene is considered such as garden, beach etc.2 The beach
and garden images contain more than one objects and hence the total group is used to represent them.
These scenes are considered under MI (Multiple Instance) model. The MI model is performed with labeled
bag of multiple instances described in which one of the labels under the bag is used.2
The efficiency of image classification mainly depends on three factors,
1) the visual feature which is used to represent visual properties of the image i.e. feature descriptors.
2) similarity function that is used to find similarity of images i.e. classifier.
6
3) the algorithm used to train the system.
Initially, the low-level features of an image is extracted such as color, texture and shape.7,8 Then
different advanced feature descriptors are used such as SURF, multiple descriptors etc.6 Different
classifiers for image training are popular such as KNN, Locality-considered Linear Coding (LLC), Neural
Network (NN) and Support Vector Machines (SVM) etc.Recently, many image annotation techniques are
discovered. They are all based on supervised leaning, unsupervised learning and semi-supervised
learning.3,17,9,10

LITERATURE SURVEY:
The automatic annotation to real time images is much vaster area. The foremost lacking part is finding a
region of interest. In short, segmentation of input image into number of segmented parts. Normally an
accurate segmentation is very difficult in terms of implementation. The second part is making an automatic
image annotation as like described in works.11,5,12,7,9 An annotation must be done on the basis of image
content and can be done on the segmented image parts such the one image may have more than one tag.8
As this is absolutely vast area of research and takes much more time. The researchers mostly try to work
on either one part of whole project. Some authors try to make automatic segmentation better; some try to
make annotation better.An image annotation is done using basic low-level features along with an
annotation that users provided if any.8 Low-level feature is based on color, texture and shape. If any image
comes without any tag, then it assigns low-level features.If an image comes with tags, then it uses hybrid
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probabilistic model (HPM) to assign tag. It tries to retrieve information of scene from images.11 The image
may contain noisy data. Data is taken from flicker.com. This system works based on hierarchical generative
model which gives data about each and every component of image. Component of image may be more
abstract or less visually visible. For example, they explain about an image where there is man, horse and
grass as clearly visible objects and it also contain more abstract part as dust and less visually appeared part
as saddle. The proposed system tries to classify image to eight classes of any sport images. The authors
have worked directly on web image dataset. This system takes web image datasets with their tag names
associated with it to form a corpus.13,14 Similar annotation corpses searched on web and on basis of visual
features rank assigned to it.The holistic approach proved in work, inputs whole images that are used to
annotate to each class label.5 This is multivariate mapping. In first step, images are described as feature
descriptors. The supervised approach is used to train the system. Each image is belonging to more than
one class, then first step gives result as membership value. At second level these values are aggregated and
results in meta-level annotator values. Finally, on the basis of ranking most probable vocabulary is
obtained.In the work, the authors have worked on clustering for multi label classification having large
number of domains of labels.15 At initial phase, clustering the data divided it into disjoint sets which further
used to train the system. Testing image is compared with most near possible clusters to which it belongs.
Feature descriptor EMDAIA is used and system is created as unsupervised clusteringon LableMe dataset.9In
work, segmentation approach along with ontology is used. It extracts feature based on color and geometry
of region and used to build decision tree.7 The decision tree and its features are used for annotation. In
work, graph based approach is used where similar feature and their semantic relations represented in
single graph.16 The images and their tags are represented by an undirected link and quality of relation is
represented by their link weightage. This approach works well with incremental fast random walk with
restart algorithm (IFRWR).In work, uses semi-automatic approach to represent relation between image
tags with predicted words. This approach has taken less time than the annotation based on ontology.4 In
work, uses Growing Hierarchical Self-Organizing Map (GHSOM) which finds relationship between image
data and annotation data.17 The GHSOM is clustering algorithm combined with hierarchical mapping which
is used to find the mapping between image cluster data and annotation cluster data.In work, image
annotation is done using WordNet.12 The authors created hierarchical structure using WordNet and assign
loosely labeled English noun. Then they used a page rank algorithm to eliminate the wrong label from list.
This semantic information is used with SVM classifier to classify objects.Histogram is used to annotate
images which is described in work.18 In work, authors use SURF as feature descriptor and clustering.19 In
work, authors have done a survey of annotation to images using supervised, semi supervised and
unsupervised approaches.10

PROPOSED METHODOLOGY:
The proposed system is mainly working on multi-class problem. The training system contains number of
classes of real time data. As this system is working on the segmented images, the input images of training
and testing contain segmented images.

Figure 3 Abstract model of annotation system
The system is then going through training phase. For the training purpose, the same type of segmented
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image is grouped together. As the system is multiclass type, it should have more than one class for training
input. The file list contains image name with class type information of all images. It will help for loading
each image with their respective class. Each image is loaded and converted to matrix form followed by
feature extraction by SIFT and GIST feature extraction technique. The clustering using simple k-means is
performed and it gives the set of centroids which is used further for creation of codebook. Using codebook
and feature extraction of image, code vector is created for each image with the help of KNN algorithm.
Here the cluster centers are compared with the image feature descriptors using KNN and resulting as code
vector output. These code vectors related to each image is given to train the system. The training system is
based on multiclass training algorithm. There are different multiclass training algorithms are evolved. This
system uses LIBLinear algorithm.Testing process is somewhat similar to training process up to image
feature extraction. It also goes though image segmentation, image extraction and feature extraction phase.
Then using the codebook created at the training phase, it creates the code vector using KNN
algorithm.These code vectors are used for comparing and deciding image class name for testing images.
This strategy is called one to all. This is used in LIBLinear training algorithm.20

Figure 4 Detailed training and testing process
Then the system shows the image name and its class name as output. The image name with its class name
is used to create RDF. This RDF can be used to transfer data over internet. The RDF of image description
contain image name with its tag names. The RDF is created such that synonyms of image tag are also
added as addition tag names. This helps efficient retrieval of image. This is tested on Jena framework using
SPAEQL query language.

METHODOLOGY USED:
The first and foremost important thing is segmented images. These images are obtained from
Segmented and Annotated IAPR TC-12 dataset.21 These datasets contain around 20,000 images with their
segmented masks. At first, some images are taken for segmentation process. As each image contains more
than one object, regions, one image is segmented to more than one segments. Using segment mask of
each image region, the image is cut out into different segmented parts. The given image has almost 14
regions which can be segmented as bellow (Fig 5, Fig 6). From that, the two segmented regions are
extracted and shown below (Fig 7, Fig 8).Among these segmented images, first remove those segmented
regions having less area. In this system the segmented image having less than 10% area of total images are
removed. This is for increasing accuracy of training data. Among remaining set of images group some
images having the same class. This system is working on five classes, sky blue, trees, ground, church and
group of people. Each class is having sixty images for training purpose. The file list contains image name
and their respective tag name.
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Figure 5 Original Image

Figure 6 Image with segmented region’s boundary

Figure 7Segmented image first regionFigure 8Segmented image second region
Each training image is extracted and converted to multidimensional matrix and this is followed by
extraction of features using SIFT and applying GIST on it. SIFT is widely used for feature extraction in image
processing. GIST (Generalized Search Tree) is a new topic in indexing.SIFT is popular because it shows result
irrespective of orientation, scaling and affine deformation changes of images. It is used to describe local
features of images. For matching feature which shows good result without the effect of scaling, orientation
and location are selected using on Euclidean distance of feature vectors. The bin size and step are
important while using SIFT. Variation in these parameters shows variation in results. SIFT is used in gesture
matching, object reorganization, 3D modeling, multi view matching etc.Generally, B-tree indexing used
over the years, but GIST new indexing technique gives enhanced output. GIST feature is computed by
dividing image feature in to 4 x 4 grid then take average of those grids or take oriented grid histogram.
Then concatenate all features will map to get the final result. The GIST shows considerable result for large
image data set in one-shot reorganization irrespective of temporal filtering. It shows robust result in
angular and translation change of image. It also shows good result considering illumination light change.
The input descriptors of all images are collectively given input to the k-means. Let x1 , x 2 ..., x M , number
of SIFT descriptors of each images. For multi class problem all the descriptors have to be given as input to
k-means algorithm. For that horizontal concatenation is carried out as follows. Let X be the vector
collecting all descriptors.
X = [ ];
For i=1 to M
X =[ X ; x i ];
Using these feature descriptor, the clustering is done by simple k-means which is 2D implementation of kmeans. This process is nothing but a codebook creation.Let X be the SIFT descriptor in k-dimension i.e.
X = [ x1 , x 2 ,..., x M ]T 1 ∈ R M × D . The following equation of k-means is solved by vector quantization s,
M

min ∑ min || X m − Vk ||2
∨

m =1

k =1... K

(1)
where V = [v ,..., v ] are the cluster k that called codebook and || . || represent L2 - norm of vector.
Using codebook and each image feature descriptor, code vector is created which represent each image.
This code vectors are used to compare with testing images. The cluster index is also known as code and
mapping from code to cluster centers and vice versa known as codebook. The result obtained from kmeans is used as input to codebook creation. These code vectors are used for training input. The k-means
is used to find centroids but while creating code vector KNN is used. The correct value of k is important for
1

k T
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achieving good result.For training purpose LIBLINEAR (A Library for Large Linear Classification) for multiclass classificationis used.20 In LIBLinear there are options for SVM classification.
For L2-regularized L2-loss SVC dual (-s, 1), solve
minα × 0.5 × (α T Qα ) − (eT × α )
(2)
0 < αi < C
For L2-regularized L2-loss SVC (-s, 2), solve
minwW T (W / 2) + C ∑ max(0,1 − yi wT xi ) 2
(3)
For L2-regularized L1-loss SVC dual (-s, 3), solve
minα × 0.5 × (α T Qα ) − (eT × α )
(4)
0 <= α i <= C
For L1-regularized L2-loss SVC (-s, 5), solve
minw ∑ | w j | + C ∑ max(0,1 − yi wT xi ) 2
(5)
For testing images, the steps are same except codebook generation. Codebook creation is done while
training only. For the testing images, code vector is compared with all code vectors of training to decide
which class testing it belongs to. The system gives result as image name and class name which it belongs
to.
The result of the system is used to create RDF (Resource Description Framework). RDF is standard way to
transfer data on web. It describes the data about object. Here the image is an object and RDF is describing
semantic content of each image. Image is represented by name and its semantic information such as its
class name to which it belongs. Here five class names are used as sky blue, trees, people, ground and
church. As human vocabulary is ambiguous so each object may be represented by more than one standard
name. Thus while creating RDF synonyms of class names are also added to the RDF so that it enhances the
retrieval of query.
For sky blue synonyms added as the blue, atmosphere, airspace, the skies etc. For tress added synonyms
are plants, leaves, grass, sapling, conifer, evergreen, bush, shrub etc. For people synonyms are crowd,
flock, legion, mob, troop etc. For church added synonyms is the house of god, the Lords house, Kirk, house
of prayer. Ground can be called as earth, soil, land, floor etc. So, the image name can be retrieved using
these names as well.This retrieval is tested on the Jena-Fuseki framework using SPARQL query. Jena is
open source framework made to work on java web. It has API that is used to extract data from RDF.
SPARQL is a query language used to fire user query and extract data from RDF through framework.

EXPERIMENTAL SETUP AND RESULT ANALYSIS:
The system is running on Matlab and code uses VLFeat library. This library is made in C language but
providing interfaces to Matlab language. Similarly, LIBLinear is also implemented in C/C++ language.20
For running these libraries, it should be converted into MEX file i.e. Maltlab executable files.
These MEX files are different for 32-bit and 64-bit systems. For creating codebook 64-bit system is required
because system is k-means for clustering so combining feature descriptor into one matrix crosses the max
limit of 32-bit system. By providing input of codebook file remaining system can execute on 32-bit
system.The training system takes 60 segmented images and testing takes 40 segmented images. The system
gives segmented image name with its class which it belongs.
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Figure 9 Result of System Image Name with Class
The highlighted rectangle shows the images 9972_2.jpg and 9972_4.jpg having class group of people and
sky blue. Here 9972 is original file name and next 2 and 4 represent segment number of image. Means it
shows that 9972 name image belongs to two classes group of people and sky blue so it has two tags. For
creating code vector coding technique used is KNN (K-nearest neighbor). Output of system varies with the
values of k. The experiment is carried out by using only SIFT and only GIST and using SIFT and GIST
together. The experimental result shows following the data in the diagram and Table 1 (Fig 9).
Table 1 Efficiency Values at Bin Size=16 and step=6
k
SIFT
GIST
SIFT+GIST

20
0.72%
0.66%
0.75%

25
0.70%
0.66%
0.74%

Figure 10 Graph of Efficient Descriptors at k=20 and k=25
The result shows that efficiency of SIFT varies with values of k but efficiency of GIST remains the same (Fig
10). Also, we can observe that the efficiency of the system increases by using SIFT and GIST together. File
list of testing should be created for calculating efficiency of the system.
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Table 2Efficiency Values at Bin Size=16, 26 and Step=3, 4, 5, 6 at k=20
K=20 3
4
5
6
0.75.5% 0.76%
0.77% 0.75.5%
16
0.76.5% 0.76.5% 0.77% 0.76%
26

Table 3Efficiency Values at Bin Size=16, 26 and Step=3, 4, 5, 6 at k=25
K=25
16
26

3
4
5
6
0.75.5% 0.75%
0.74.5% 0.74.5%
0.75.5% 0.74.5% 0.74.5% 0.74.5%

Figure 11Graph of Efficiency at Different value of k, Bin Size and Step Size
The table 2, table 3 and graph shows that the efficiency value is 77% which is maximum when k = 20, SIFT
bin s i z e = 16, 26 and step size = 5 (Fig 11). The average of resultant efficiency is greater when k = 20. The
overall average efficiency of system is 75.5%. The RDF created with image name with their possible tags.
These tags contain class name with their synonyms tags.

Figure 12 RDF Description of Ground Class
The above RDF description in the diagram shows image name 2312.jpg with class name ground.12 But
ground class can be referred as earth, soil, floor and land in real time. Thus RDF contains these tags also in
addition with ground tags. Similar tags synonyms are also added for remaining classes. The SPARQL query
is used to retrieve data from the RDF file. When SPARQL query of finding possible tags for input image
9972.jpg is fired and it gives following result.13

Figure 13Tags Related to Image Name 9972.jpg
This result shows that system is successfully assigning more than one tag to one image.

PRECISION AND RECALL:
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Precision also known as positive prediction value and recall is called as sensitivity. Here the system is
guessing class of each image. Out of which on an average 76% results are correct. There are 40 images of
each class are taken for testing. So there are 200 images. So precision value is 0.76 and recall value is 0.75.

CONCLUSION:
In general, the system is successfully assigned either single tag or multiple tags to each image. The system
shows that SIFT shows on average 70% efficiency while GIST shows on average 66% efficiency. But when
both feature descriptors are combined then on average it shows 75.5% efficiency. Thus, combination of
SIFT and GIST shows increased efficiency using this proposed system. The successful use of Jena framework to retrieve data from RDF shows that it can be used on web service platform.
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ABSTRACT:
Honey bees are one of the most important parts of the food web as a pollinator. They are estimated to
perform more than 60% of the total pollination. Hence, it is evident that sheltering the bees’ population and
maximizing their productivity is the concern of the hour. This topic is nowadays gaining momentum due to
the increasing pollution levels and fear of extinction of certain bee species. There are various factors on
which the health of honey bees depends, namely, temperature and humidity of the beehive, weight of the
hive and certain gas levels inside the hive. Hence, in order to help the beekeepers monitor the health of the
beehive, this paper proposes a system that will help them to check the parameters periodically without even
visiting the apiaries. The system will also visualize the data collected from the sensors on a web based portal
and the data collected will also be used for data analysis using classification algorithm. The system
implements Internet of Things by using physical objects consisting of sensors, software and connectivity
through network to exchange data.

KEYWORDS: Health Monitoring, Wireless Sensor Networks (WSN),Swarming of Bees’, Data Visualization,
Internet of Things (IoT) and Sensors and Network.
INTRODUCTION:
Honeybees are considered very economical and important insects because of the fact that they carry out
pollination of plants and cropsthat in turn bears the flowers and the fruits but also for the precious products
that are produced by them in the beehive. They collect nectar from the trees, plants and flowers. A part of
the collected nectar is used by them to maintain their own life but the remaining nectar is used by them to
produce various bee products such as propolis, wax, royal jelly, honey, and queen milk and bee venom.
These products are sometimes directly consumed or eaten by human beings and sometimes they are
processed to some commercial cosmetic or medicinal products.
The branch of study that deals with rearing of honey bees in the apiary is known as Apiculture. Nowadays,
PrecisionApicultureorPrecisionBeekeepingis practiced as a management plan or strategy to monitor the bees
inside the beehives and produce the maximum benefit out of them. The main objective is to minimize the
resource consumption and maximize the productivity.But there are some problems that they face in day to
day life that threatens the bee’s population inside the beehives which of a great concern now. Environmental
pollution, biological artificial products and other activities that are biological in nature leads to certain
diseases that can badly affect the bee’s population. During summerseason, the major threat is
swarmingofbeeswhere the queen bee leaves the beehive and in turn the worker bees and other bees also
leaves the beehive slowly and slowly leaving the drones behind that eventually dies because of raised
temperature.Hence, we have considered temperature and humidity as one of the important feature to
measure to monitor the beehives because that can be easily monitored and is feasible economically. Apart
from humidity and temperature, we are also measuring carbon monoxide gas level inside the beehive and
weight of the beehive to monitor honey bees health inside the beehive.The purpose of the proposed work is
to build a Honey Bees Health Monitoring System which will in turn monitor the beehives where bees are
kept regularly by measuring the temperature, humidity, weight of the hive and carbon monoxide level inside
the beehive and sending the sensed data to the beekeepers through messaging services so that they don’t
have to visit the apiary regularly and can monitor the beehives more effectively than usual. Also, the data
will be used for analysis so that data interpretation in the form of classification using decision tree as they
bypass the approximation theme and have numerous advantages can be performed on the data received and
general pattern can be observed which will help in improved beekeeping. 1-2Currently, the existing system
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monitors either the temperature – humidity or weight or sound inside the beehive or images. But our
proposed system considers all (temperature, humidity, weight and gas levels) aspects as important one and
together they determine the health of the beehive inside the apiary. Our solution will be a hardware system
which will be present in the apiary all the time sensing the parameters and notifying the beekeeper at regular
intervals through an interface in the form of charts and graphs.
The overall idea of the work can be summarized in the following way: First of all, installing the above said
sensors inside the beehive so that the environmental conditions in and around the beehive can be sensed
though respective sensors. The sensed data will be sent to the beekeepers so that they can check the
conditions of the beehive without visiting the apiary. In case of any abnormality, the beekeepers can
personally visit the apiary and perform necessary actions required to get the conditions in control. The data
will be visualized in a web interface in the form of graphs so that historical data can be compared with the
current data. The data will also be used to perform classification algorithm to get the hidden patterns and
identify the root causes of the problem. These algorithms produces results in such a way that it improves
interpretability of human for the raw data available. 3
The organization of this paper is as follows: section 2 deals with the literature survey and motivation for the
work. Section 3 highlights the system design and architecture of the system. Section 4 deals with the
modules description and analysis of the results obtained. Section 5 emphasizes on building a classification
model using decision tree and how to interpret it. Section 6 winds up the paper and it also tells the future
improvements that can be carried out.

RELATED WORK AND MOTIVATION:
Dunham made a practical experiment using eight thermocouples. He places these eight thermocouples into
one hive in different places. He observed that the temperature fluctuation in empty places in the hive was
higher than that in the ball of the beehive. Also, the temperature in the ball of the beehive is increases up to
+30 Degree Celsius during the active brood rearing stage. Hence, he concluded that temperature has the
highest effect on bees than any other environmental parameter.4A practical experiment that was complicated
was carried out in Riga, Latvia by Stalidzans et al. They observed changes in temperature in individual bee
hives during a complete year. The aim of the measurements was to observe the changes in the bee colony
temperature and to define the bee colony activity states in the Latvian climate conditions. Small digital
sensors were used for the temperature measurements. These sensors were placed under the pillow above the
bee nest. The readings were made at 15 minutes interval. As a result, six bee activity states were defined. 5In
Rumania, a research was performed by Vornicu and Olah aiming to find a monitoring system achieved with
the most recent software products and hardware products which can be attached to a bee family. This system
is having the continuous denoting the climate conditions such that temperature, humidity and dew point,
respectively their influence on the conditions in the beehive. The main motive of this monitoring was to find
some undesirable effects as well as to achieve exact developing conditions for the bee families, by exact
intervention. Sensors are used to measure temperature, relative humidity around a beehive. Three movable
sensors were used. 6The methodology adapted by Meitalovs et al. deals with three basic areas: Temperature
Control, Humidity Control and Video Monitoring of hive as well as environment of the hive. The computer
receives data from the measuring subsystem to store it in memory and analyze it. 7Zacepins et al.developed a
web system for easy access to all bee colony temperature measures. The idea for this web system is that a
beekeeper can connect to the system with the help of Internet access from anywhere and examine the hive
temperature. The interface should be simple for beekeepers as they are not that experienced with using
computers. One module was developed for actual information about bee colony temperature which is
measured using sensors. The second module was developed as an option for detailed analysis of temperature
data. The third module was for administrative work configuration.8The journal written by Aleksejst al.
reviews various practical implementations of temperature measurement systems in the beekeeping. It gives
the details of manual temperature measurements, measurements by different loggers and remote monitoring
of bee colony temperature changes.9 One of the articles written by Murphy et al. mentions the monitoring of
the beehive using the sounds produced inside it is a salient action for beekeepers to make sure that the bee
colonies maximize productivity and remain healthy.10 The system proposed by Sandra Kordić Evans shows
how beehive data is being used to highlight the effects that different endogenous and exogenous factors have
on honey bee colonies. Each hive is fitted with a monitor who sends the information to the monitor gateway
via low power radio network.11 Fitzgerald et al. mentioned in his paper that one of the key metrics is weight
as it is the power and strength for the bee colonies. To accurately contemplate the productivity of the bee
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colonies, its condition as well as its health, measuring the changes in weight is important. 12 Popovici, et al.
in his proposed system elucidates that Wireless Solutions such as WSN technology can be used to monitor a
beehive colony. To monitor the behavior within a beehive this work deploys cloud computing with multi
radio communications and WSN technologies energy neutral operation with low power. 13 The work
described in the paper, written by Edwards et al. utilized heterogeneous wireless sensor networks
technologies in order to describe the activities and conditions of the bee colony which collects data from a
beehive inconspicuously. 14Some of the other beehive health monitoring arrangements that are available in
the market commercially, uses separate sensors for each parameter on a single chip, most of them are
powered by secondary batteries and some of them utilizes solar power cells and for deployments that are
done remotely, they do not use GSM modules. 15-17.The crucial parameters that this paper presents for
monitoring the conditions inside the beehive are summarized as: Humidity inside the hive, Temperature
inside the hive, Weight of the hive and Carbon Monoxide Gas Level inside the hive. 18
The motivation behind taking up this research work has been highlighted below:
• Honey Bees are responsible for more than half of the pollination across the world. Thus, we can say that
they have an important role in Agriculture.
• Due to pollution and climatic changes in recent years, the population of honey bees has been reduced.
• United Nation’s reports in recent years have emphasized on the food supply growing constraint for
growing population.
• 153 billion Euros per year is the estimated worth of cropsdependent on pollination. 19

PROPOSED FRAMEWORK FOR BEEHIVE HEALTH MONITORING SYSTEM:
The system presented in the work is inspired from the work done in the last few years in concern of the
honey bees’ health. The hardware consists mainly of the microcontroller-based kit equipped with different
types of sensors and a module that sends data from the hive to the network. The software part of the system
helps to collect information, store it and finally send it to the required person. There is also a provision for
visualizing the data collected. The sensors will be fitted into the roof of the beehive except for the weight
sensor which will be fitted on the bottom of the beehive so that they can easily and effectively sense the
conditions of the hive. The battery power supply will be kept outside the hive. The final system will help the
beekeeper to maintain its hives effectively and easily. The description and process flow is explained
below.The architecture diagram for the proposed system is given in Figure 1.

Figure 1 The architecture diagram for Honey Bee Health Monitoring System
The sensors will be fitted inside the beehive, namely, temperature, humidity, load cell and carbon monoxide
gas sensor. They will sense and record the respective data at regular intervals. The sensor used for
temperature and humidity is a single unit that measures both parameters i.e. DHT22 which uses a polymer
capacitor operates on a power supply of 3.3 to 6V DC and current supply of 1mA to 1.5mA. The carbon
monoxide sensor is a MQ-7 Gas Sensor which uses an aluminum oxide tube and tin dioxide layer and
operates on 5V DC power supply. The load cell used for weighing has a capacity of measuring up to 40Kg
which is a transducer that is used to get an electrical signal from a force. In order to amplify and enhance the
result produced by the load cell, HX711 Analog-to-Digital converter is used which operates on a 2.6 to 5.5V
power supply.
After sensing the data, they will forward the data to an interface device; in this case it will be the Arduino
Uno R3 ATmega328P development board. Using a software called Parallax Data Acquisition tool PLX234
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DAQ the interface will store the data in a tabular format in a database or spreadsheet.The data stored in the
database or spreadsheet will then be used in two ways: using the Arduino GSM module, the data will be sent
through SMS to the beekeeper which will contain all the data recorded for that time frame. The module used
for this purpose is SIM900A RS232 engine which operates on 12V DC power supply and 1 to 1.5A current
supply. Using visualization tools, the data will be presented in the form of graphs on the web browser for
easy interpretation. The web interface used allows the beekeeper to enter the login credentials and access
his/her personal portal. In the portal, the beekeeper can see and check the line graphs for all the parameters
measured. The line graphs are made using C3.js, a JavaScript library that uses D3.js based charts. It fetches
the data from the database or spreadsheet to draw the line charts.

SYSTEM ANALYSIS & COMPUTATIONAL RESULTS:
The work described in this paper has been decomposed into six modules. The module-wise description
stating what the module contains and what are the functionalities of the module has been tabulated in Table
I.
Table 1Module Description
SR.
Module Name
Content of the Module
Functions of the Module
No.
1.
Beehive Unit
Box-like wooden or metal Contains the data (here honey
structure embedded with the bees for monitoring)
proposed systemhardware
2.

Sensors Unit

Temperature, Humidity, Carbon Senses
the
Monoxide and Weight sensors
correspondingenvironment
data inside the beehive

3.

Main Controller Unit

Processer and other devices that Control the communication
act as an interfacing device and between the sensors and the
power devices
environment and provide
power to function all the time

4.

GSM Module Unit

GSM Shield over the processor or To send the log reports in the
GSM module
form of an SMS to the
beekeeper.

5.

Visualization Unit

Web
Browser
Visualization Tools

and

Data To present the data in a
meaningful format like charts
and figures for interpretation.

The primary user interface will be a screen of the mobile phone that will receive the sensed information
from the GSM module in the form of a SMS and another one is the browser window which will display the
line charts using the visualization tools. There are three stakeholders for the system, namely, Admin who
will be responsible for creating credentials for the beekeepers and also for authentication purpose. The
second one is the Beekeeper who can access his personalized account with the credentials and see the health
report of the beehives. The third one is the Analyst who will perform classification algorithm on the data
available in the database for future predictions and better understanding of the factors leading to good health
of the honey bees inside the beehives.The data for safe conditions of the bees’ in the beehive has been
collected from what the sensors have sensed in the days after the deployment of the system. The data for
unsafe conditions has been generated randomly which does not satisfy the ideal conditions for all the
parameters or as set of parameters used to monitor the beehive health. Each record in the dataset has four
values: temperature value in degree Celsius, humidity percentage, weight of the hive in kilograms and
carbon monoxide gas level in parts per million.
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Figure 2Decision Tree to predict whether bees’ are safe or unsafe

To perform the desired classification using decision tree, C4.5 algorithm has been used which is derived
from ID3 algorithm. 20 The decision trees that are produced by this algorithm are commonly used for
classification and hence, for the same reason it is also called as statistical classifier. This algorithm uses
information gain or entropy to build the decision tree just like ID3 algorithm. The data was also
preprocessed first to remove any ambiguous entries, void entries and entries that does not satisfy the lower
and upper threshold like humidity and weight cannot be less than zero. The two labels that are used to
classify the records are: ‘TRUE’ to represent the safe conditions inside the hive and ‘FALSE’ to represent
the unsafe conditions inside the hive. The objective of the classification using decision tree is to predict
whether for the given environmental conditions inside the beehive, the bees’ are safe or unsafe. There are
several advantages of representing the classification rules in the form of a tree like the presentation in tree
form is simpler to understand and interpret and also they can perform classification faster compared to other
ways for different types of attributes although the attributes used here are all numerical. The decision tree
generated is given in Figure 2.According to the decision tree, the most important parameter to monitor the
health of honey bees is humidity because its informational gain provides more information that other
parameters. The dataset contains 401 instances, out of which 153 instances have class label ‘TRUE’ and 248
instances have class label ‘FALSE’.
To report the result whether the bees’ are safe or not inside the hive, the decision tree can be used to
compose classification rules. The rules that says the bees’ are safe are as follows:
IF humidity <= 63 and gas_level <= 72 and weight > 31 THEN safe = TRUE
IF humidity <= 63 and gas_level <= 72 and weight <=31 and temperature > 27 and weight > 28 THEN
safe = TRUE
Similarly, the rules that predicts that the bees’ are not safe and an immediate action is required are as
follows:
IF humidity > 63 THEN safe = FALSE
IF humidity <= 63 and gas_level > 72 THEN safe = FALSE
IF humidity <= 63 and gas_level <= 72 and weight <= 31 and temperature <= 27 THEN safe = FALSE
IF humidity <= 63 and gas_level <= 72 and weight <= 31 and temperature > 27 and weight <= 28 THEN
safe = FALSE
The results observed for two days after deploying the system where all the sensors are working accordingly
can be seen in Figure 3.
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Figure 3. Observations in the form of the graph for different parameters used for the first two days
The results for temperature, humidity, weight of the hive and carbon monoxide gas level inside the hive is
shown in the form of line charts. The time in hours is on the X-axis, 1 to 24 is for the day one and from 25 to
48 is for the second day, whereas the Y-axis represents the corresponding sensor unit, like Degree Celsius
for temperature, %age for Humidity, Kg for weight and ppm (parts per million) for carbon monoxide gas
levels.The SMS received on the beekeeper’s mobile phone contains all the data sensed by the sensors. The
messages are sent at a regular interval of 30 minutes. Figure 4 shows how the messages were received in the
mobile phone.

Figure 4 SMS Received on the mobile phone

CONCLUSION:
Honey Bee Health Monitoring System has been developed with all the listed functionalities and components
in the system design part of the paper. The system helps the beekeeper to keep an eye on its apiary all the
time without any personal intervention or visit to the apiary. Hence, the time consumption in regularly
checking the beehives is minimized and now the analysis or the results are more accurate, efficient and
consistent. The visualization is required to look into the system because it is easy to understand and
interpret. The data analysis helps the beekeepers and data analysts to predict the future conditions and
identify other hidden patterns available in the dataset and also the major parameters responsible for health of
the honey bees.This system has an edge over other existing models to carry out the same task because this
system considers more parameters in a single unit whereas other deploys only one or two parameters in a
single unit. Hence, more proper and efficient monitoring can be performed with this model.Considering the
future scope for the current system to improvise the model, solar power cells can be installed to provide
power and energy to the system regularly and without any problems. The current framework can be
extended to include oxygen, carbon dioxide and other harmful gases sensors. Also, including a bee counter
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system, sound recording and sound analysis system and a camera module inside the hive can improve the
efficiency of the system.
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ABSTRACT:
Extensive scope of ubiquitous computing and continuous improvement of wireless networking technologies
standards are strongly supporting pervasive environment.Static environment has fixed flow to communicate
devices but dynamic environment has numerous flows and also improved connectivity. Integrating
numerous tiny medical (Bio sensors) Wireless Sensor Nodes (WSN) together for communicating
physiological and other signals to form Ubiquitous Computing environment (UCom) is challenging task.
Distance is the severe constraint,which influences the energy consumption. Fair flow among Cooperative
autonomous sensors is established easily, if path lengthis minimal. Maintaining several flowswill reduce the
overhead of Body sensor coordinator (BSC) node. In this paper, we proposed the wireless infrastructure
forresponding emergency situations that occur under the absence of human with irrespective of distance also
can be installed anywhere to control the emergency situations. End user can access and control the system
through wireless stream to reduce the manpower and time efficiently. The existing Wireless Body area
Network (WBAN) system is upgraded with intelligence to identify potential flows, which are duplex to
improve reliability and data gathering. Data flow towards sink includes intermediate nodes as relay nodes to
improvise the energy management.

KEYWORDS:Uubiquitous computing environment (UCom), Psychological signals, wireless body area
network (WBAN),Wireless sensor nodes (WSN), Body sensor coordinator (BSC)

INTRODUCTION:
WSN is the dominant prerequisite that has several applications in sensing, monitoring, intrusion and event
detection etc. The design goal is to maintain inter process communication between heterogeneous devices
and tiny cooperative bio sensors in the applications of health monitoring. The external world is connected
through proper gateway, which makes this system as smart one to access anywhere and anytime. Designing
a master controller with multiple monitoring units is the foremost challenge. The Body sensor coordinator
(BSC) gathers data from the monitoring devices and transmits it to the outside.1,2Devices are covered to
avoid the external damages and take counter measures. In order to intimate the end-user, gateway is
connected to generate the attentive actions. This helps the user to identify the type of an event and decrease
the amount of damage caused to certain level. In case of any emergency, event detection based on context
perception will result to preventive measures immediately and a data centric communication is activated
unlikely to the current system. It also detects any unusual events in the surroundings simultaneously using
PIR sensor which overcomes the concept of image processing system and saves a lot of memory and power.
The process of integrating the devices and communication is sustained without any human intervention at
emergency situations. The integration of the devices has been proven to be highly efficient, we prefer the
infrastructure that serves as a master unit and helps in communication between the devices. The challenges
faced in this type of systems are cost, security and manageability. Figure 1 illustrates basic Body sensor
network architecture used in remote healthcare systems. BSN’s senses the basic signals and forwarding to
BSC. Collected data are shared with internet using gateways and further communicated to external world.
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Figure 1 Basic WBAN Architecture
MODEL AND METHODS:
Conventional systems are static and not accepting heterogeneous environments. Recent location aware
systems are basically adopting dynamic or pervasive environment and responding for environmental
behaviours.3 Context perception is the simplest way,followed in location aware systems to establish
ubiquitous environment.Usual approach on future space for developing specific context application is not
relying on sensor data alone for providing context perception. Patient’s electrical and muscular functions are
not similar when an event detected. For instance, the context of ‘Late evening’ some may feel dark, quiet
and scary and others may feel as relaxing. There is no perfect design and implementation to perceive the
environment as exactly as the user does. Let ‘S’ be system, ‘T’ be time of system failure then the reliability
of S at time t denoted as r(t).
1,
E>—
T —
¤
0,
E→∞
Another way to characterize the reliability is, using exponential distribution.
f t
λU *¨© , t>=0
Failure intensity will be high initially as would be expected and number of faults will be decreased with
time.
(i)
Categories of sensors:
Various body sensors are used to acquire contextual information from the field such as, pressure,
temperature, location, light & vision to detect movements, information about noise, activities like glucose
level, Gyroscopes for identifying movements, Orientation and vibration, Proximity and touch sensing to
detect explicit and implicit interactions, barometric for forecasting the weather and determining altitude,
humidity sensors to assess the environment and Physiological context sensors which observes galvanic skin
response, blood oxygen saturation , ECG and EEG) to detect how dry your skin is, to identify surprise/fear
such as lie detectors.4 In any situation the system will monitor its sensory input and check if the contexts
match the sensory input. Simple rule based system will be successful for context matching. Table 1 indicates
how context perception is calculated using wireless sensor networks system. User, physical and
environmental contexts are basic contexts used in pervasive environment.
Table 1Context perception across all relevant sensors observations.
Context perceptions
Human factors (User/people)

Physical
Environmental(listed few)

Provisions
Temp,
pressure,
ECG,EMG,
Glucose level, blood oxygen
saturation level etc.
Conditional behaviours, Location
and Infrastructure
User, Environment and Tasks

(ii)
Context perception:
The sensory perception (visual matching) from familiar context to a new context. For a location based body
contexts, lack of reference points and inexperience are not supporting complete visual matching but in
familiar locality, expectation would be there about visual matching. For unfamiliar locality context, the
system will guide you to your destination. The destination with non-optimal flow will satisfy user
expectation in an unfamiliar environment.5For familiar non optimal flow includes few blocks because of
flow is either outdated or missing alternate/new flows. Finally familiar environment user has a considerable
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awareness whereas in new surrounding we have insignificant disparity. A good system aims at designing
system with minimal awareness mismatch. It is more difficult for the user to understand the casualties
behind the system behaviour. System may suggest different decisions from time to time as it is not the same.
If the user has no knowledge about that the system make the suggestion based on the current scenario, it is
likely to hard to understand what system does. User has to understand the system behaviour and hints are
essential to be aware of mismatching contexts.6
INFRASTRUCTURE FOR UBIQUITOUS ENVIRONMENT IN HEALTHCARE
To avoid context mismatching or disparity, we propose a smart wireless infrastructure which includes three
tier schema for ubiquitous environment in healthcare to accomplish context perception.7Proactive
applications take initiative on behalf of user based on context but disadvantage is, the system has to
anticipate what user wants. In many cases it is easier not to present rather than present. Adaptive
applications uses functions, which are triggered based on context rather than complete apps. In creating
context adaptive system, based on context what app user will need and executes it already is known as
triggers. Figure 2 represents three tier schema such as data securing, communicating and perceiving phases.
In Tier1 various physiological signals as data are gathered using respective bio sensors and it is directed
towards BSC. Internal gateway is used to connect the BSC with external world using internet. Data
acquisition is done and forwarded to BSC, when only specific context is matched to avoid energy
consumption.All WBAN data are aggregated and communicated to the default gateway from BSC. In tier2
pervasive communication is done using WLAN technologies to form a ubiquitous environment. Gathered
data are communicated to the outside environment if user request raises.

Figure 2Three tier schema infrastructure for ubiquitous environment in healthcare
All the data transmission is decided in Tier2 to make regular availability of data collected. In tier3 data
perceiving is handled. The data access is permitted from the ubiquitous and outside environment to the
authenticated users. Based on the user requests, the proposed infrastructure saves the data in server and also
in workstation for maintaining backup. Smart devices also can access the data if the intended user shares his
details. This wireless infrastructure provides the ubiquitous healthcare and also remote monitoring using
WSN and other influencing parameters.
RESULTS AND DISCUSSION
While creating context adaptive system, mainly concentrate on basic approach to define a set of contexts
that are relevant for adaptation. Next is to select a set of function/apps that are used and then create a
mapping between the contexts and functionalities.8The proposed ubiquitous model is designed for
communicating heterogeneous devices across various network service provider. Every smart device is
associated with internal gateway, which interacts with third party agent known as network interoperating
agent to handle the context perception successfully in order to communicate data as soon it is
generated.9Castalia is the BAN network simulator to model the infrastructure proposed and to evaluate
various influencing parameters.11,12 It uses wide range of platforms and advanced radio models for low
power communications using different routing protocols. Figure 3 reveals the Omnet simulator results from
each module and nodes with the index and node ID.
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Figure 3Screenshot of Data securing in Tier-1
To ensure portability of performance, reliability, usability, maintainability, verifiability, interoperability and
correctness, the system choose user feedback, observing the resource spent and compliance with open
standards.10 Transmission delay (TD) has influencing impact on performance of three tier schema. The
response time is computed using,
6@ U@ ª@
(1)
Iiis maximum amount of time delay in execution caused by highest priority task.Highest priority task worst
case response time will be equal to its own execution time. The maximum interference between highest and
lowest priority is (Ii), ῖi(Highest) and ῖj(Lowest),
(2)
Ii «6@¬G–- ∗ U–
Rewriting (2) as,
Ii = ∑ ∈®¯ «6@¬G–- ∗ U–
(3)
Where hp is set of highest priority tasks with respect to Ii. Rewriting the 1st equation,
6@ U@ ∑ ∈®¯ «6@¬G–- ∗ U– (4)
Rin+1 = U@

∑

°

∈®¯

6@ ⩘

¬G–² ∗ U–(5)

End to end delay (ED) is one of the other metrics, which determines performance of the infrastructure. In
single server (Body sensor coordinator) infrastructure (M/M/1), the inter arrival time is (1/λ), inter service
time is (1/µ) and N is the number of requests. To find the average number of requests, we use
N’=ρ/(1- ρ) whereas ρ=λ/µ. (6)
The average time of ‘specific request’ spent in the system is,
T= (1/µ)/ (1- ρ)
(7)
The random variable y, time spent in the system has probability distribution
S(y)= µ(1- ρ) e-µ(1- ρ)y, y>=0 (8)
At least K requests are in the queue of infrastructure is P[x>=k] = ρk. More requests (over loaded condition)
at same time will affect system reliability.13Erlang’s for multiple servers (M/M/S) fraction of time that all
servers are busy is given by,
³́ ´

P=

´!

³ ·
B¶C
∑´
·¸¹ ·!

(9)

Buffer size calculation is another influencing factor for calculating packet delivery rate.14 If data produced
rate is P(t) and consumed rate is C(t) for burst period(T) that is time taken for data being sent. Now
minimum buffer necessary is,
B= [P-C] Tif P(t) < C(t).
(10)
For variable buffer size, the calculation is done using,
©;
8 —
C t dt
(11)
º©2 P t
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Table 2
Number of nodes VS Packets received and Energy consumed.
Number of
Nodes
8
16
50
100
200

Packets received
(Bytes/sec)
596
395
330
337
274

Energy consumed
(Joules)
0.084
0.086
0.135
0.146
0.152

Increased number of nodes and received packets are taken to analyze the network consistency. Table2 shows
decrement in packets received, when number of nodes are increased because of bandwidth shared among the
nodes. Similarly for energy consumption,in figure 4 though the difference is not much, it is slightly
increasing when number of nodes are increased because of energy consumption of human body sensors even
it is inactive.

Nodes Vs Energy
0.2
0.1
0
8

16

50

100

200

Figure 4 Number of nodes VS energy consumed.

CONCLUSION:
Healthcare applications are seeking for the technologies that provides regularly available data from home
and external environments. Wireless access infrastructure is integrating real time data and heterogeneous
devices to establish ubiquitous communication. WBAN is primarily undertaking remote monitoring of any
task in medical field. The proposed infrastructure is upgrading the WBAN with intelligence to provide
improved data communication anytime and anywhere. The implementation of three tier schema proposed is
mainly focusing on performance evaluation based on various networking parameters. Using reduced energy
consumption, scalability is supported by the proposed infrastructure with respect to the number of BSC’s. It
is switched to low power communication mode, when all the contexts are normal. To validate the entire
performance of the proposed infrastructure, we extend our future work for large scale ubiquitous
environment.
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ABSTRACT
Now-a-days consuming medicine correctly has become a very big problem. People suffering from diseases
such as diabetes, high blood pressure, etc., are supposed to take a number of medicines every day.
Unfortunately there are a lot of people suffering from such diseases. Some of them are literate and some or
not. Many strips of medicines confuse them and it becomes difficult for them to remember the medicines
they should take and the dosage of medicines.Our paper aims at developing a Java Application which can
assist the patient in taking the medicines. Our Application ‘Smart Medication’ captures the picture of a
printed prescription which contains the details of medicines that should be taken by the patient at appropriate
time and it notifies the user by sounding an alarm and showing the names of tablets to be taken thus helping
him/her to take medicines correctly and on time.Concepts used in this paper are DE-skewing, Image Noise
Removal and Optical Character Recognition. OpenCV Library is used for image processing.

KEYWORDS :Optical Character Recognition, Pixels Per Inch, Image Resolution, Image Skew, Image
Noise, Prescription, Medication

INTRODUCTION
Thispaper aims at developing an application which can assist the patient in their medication. This paper
includes developing the application which interacts with the patients and assists them by reminding to take
medicines by just capturing the smart prescription. It is not in the scope of this paper to develop the software
which generates smart prescription. Now-a-days people have become so busy that many of them don’t find
time to take care of their health. There are a great number of people suffering from problems such as
diabetes, abnormal blood pressure, etc. They have to take tablets on time. Missing a single tablet could put
their lives in risk. This made us think about assisting them in their busy life to take care of their health. This
is how the idea was born. So we came up with a concept “SMART Medication”.

RELATED WORK
This paper basically deals with processing the prescription image and extracting the required information to set the
remainders.Skew detection is the first step in image straightening. One of the methods for skew detection is
Connected Component Analysis [1]. In this method connected components (line, curve, etc.) are detected and a
straight line is drawn bisecting them. The gradient of this straight line is calculated and accordingly the image can be
rotated to nullify the skew.

Figure 1 Skew Detection

Median Filter[2]is a technique to reduce the noise in binary images. This techniques works by replacing value
of each pixel with the median of all its surrounding pixels. This gives a better image and increases the
accuracy of character recognition.
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Figure 1Median Filter Sample

Optical Character Recognition (OCR) is a technique used to identify the text present in the image. There are
various approaches to OCR. One approach is using Photo Arrays[3]. In this technique each part of image
containing a character is seen as a two dimensional array of pixels. Each pixel value is compared with the
threshold value and the flag is set accordingly. The final array is compared with pre-defined patterns and the
character is recognized.

Figure 2 Photo Arrays

Figure 3 Photo Array Example

Medisafe Meds and Pill Reminder[4] is an android application which reminds the users to take medicines.
The medicine name and medication details such as dosage, timing, duration, etc. are to be manually fed to
the application. This stores the user medication details and it can also generate a report.
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Figure 4 Medisafe Meds Set Time
Figure 5 Medisafe Meds Home

METHODOLOGY
This paper aims at developing an application which assists the users for taking proper medication on time.
The proposed system will set medication reminders with tablet names, images and dosage automatically
without having the user to enter medication details. This will be done automatically by the application by
interpreting the prescription image. Image processing techniques will be used in the proposed system.
Template matching using normalized correlation coefficient will be used for optical character
recognition.The proposed system will have five modules namely pre-processor, template matcher, data
interpreter, reminder setter and reminder manager.

Pre-Processor
This module will convert the input prescription image into desired format. This conversion process
comprises of four stages. In the first stage the image is straightened and in the next stage the area of interest
is cropped. In the third stage pixel density of this cropped image is adjusted to desired value and in the final
stage the noise is reduced.

Template Matcher
In this module the processed image is searched for the set of templates which include all the characters and
some pre-defined symbols. All the matched data is extracted along with their positions and stored in
database. These positions are given as input to Data Interpreter.

Data Interpreter
This module will form the medicine names and identifies medication details based on the extracted
characters and their positions. This is performed by analyzing the positions of the matched templates.

Reminder Setter
This module will set the reminders for each identified medicine based on their medication details such as
frequency, duration, dosage, etc. This reminder is a popup which displays tablet name, dosage and whether
it should be taken before or after food.

Reminder Manager
Reminder manager will interact with the user to take appropriate action based on the input regarding his/her
medication. The popup contains options for Take and Skip. The user will input if he/she has took the tablet.
The user input will be captured and stored.

System Architecture
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Figure 7 Architecture

The proposed system will not require users to enter the medication details manually. It just reads the
prescription image. It is very easy to upload the prescription. The user just needs to browse the file and
select it. Since there is no specific input given by users, the number of human errors are reduced
significantly. The interface is simple and straightforward. All functions will be performed with a single
click.
RESULT
1. Pre-processor Input

Figure 8 Pre-processor input

Figure 9 Image Straightener output

1.1 Image crop output

Figure 10 Image cropper Output

Figure 11 PPI Adjuster output (Image with PPI adjusted)

2. Template Matcher output
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Figure 12 Template matcher output

3. Data Interpreter output

Figure 13 Data Interpreter output

4. Reminder setter output

Figure 14 Reminder to take medicines

CONCLUSION
SMART Medication is a java application for helping people in their medication. There are few applications
which are already available to remind taking medicines. But they need the user to input all medication
details manually. These include medicine name, dosage, time to take, before or after food and duration of
course. This creates a lot of overhead for user in entering details and there will be a lot of manual
errors.SMART Medication will not require the user to enter medication details manually. It extracts all
details from the prescription. It will automatically interpret the medication details and sets corresponding
reminders. This will make user very comfortable.SMART Medication will solve the purpose of application.
The aim of paper is addressed with a clear solution. All functionalities in the scope of paper are developed.
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ABSTRACT
The Patient Healthcare System records the patient’s heart beat and rhythm, blood pressure, body temperature
and any irregularities. This is done with the help of sensors such as Blood Pressure Sensor, Heartbeat
Sensor, Temperature Sensor, etc. Initially, the training data, that is, the normal heart rate, body temperature
and blood pressure, is entered into the database. The sensors record the corresponding data at regular
intervals. This data is compared to the predefined parameters and are classified as high or low. Then, using
algorithms, it is possible to deduce the condition which the patient is suffering from. The parameters and the
resulting condition are sent via SMS using a GPS modem to medical personnel. It is also sent to ambulances
if the parameters are close to the extremities (high or low) or if the patient is deduced to be suffering from a
condition. If the patient is suffering from a condition, the GPS attached to the system is automatically
switched on to enable ambulances to track the patient’s location.
KEYWORDS:Healthcare, IoT, Blood pressure, Heart rate, Body temperature, GSM, GPS

INTRODUCTION
The 21st century has seen a skyrocketing advancement in technology. Various fields have begun
implementing sensors and devices with the concept of IoT. Keeping this in mind, the developed system
embraces the need for health and welfare and has strived to make progress in the medical field with the help
of technology. Hospitals are in constant demand for medical personnel and equipment. Thus, the importance
of the Patient Health Monitoring System is well justified.With increasing number of senior citizens requiring
constant medical attention, nursing homes and emergency rooms are desperately needed. The Patient
Monitoring System can substitute this requirement and thereby minimizing outstanding costs.One in nine
deaths in the year 2009 was a cause of heart failure.[1]In the same year, about one in twelve people were
diagnosed with asthma.[2]Currently, around 80,000,000 American adults have high blood pressure (out of
319,000,000, which is 25%). [3]The 2009 Swine Flu Pandemic resulted in an astounding 18,000 deaths.
[4]
These statistics clearly show us the value of healthcare and the urgency of its development. This Patient
Health Monitoring System is developed in accordance with the rising demand for medical
attention.Currently, the field of healthcare faces various limitations in regards to additional cost of medical
personnel and equipment. With the use of the Patient Healthcare System, by implementing IoT, the above
costs can be effectively minimized.This system was developed to enable users to continuously monitor their
health, giving them a perspective on their current lifestyle and well-being. Its self-sustaining nature and
efficiency is shown in its ability to periodically sense the patient’s blood pressure, temperature and heart rate
and send SMS for every update.
Parents are constantly required to monitor their baby’s health manually or through a baby monitor. This
system can be used on the baby and the status can be updated to the parents’ mobile device, thereby saving
time and effort. Athletes can also use this system to track their health during intense workouts. This system
has an automatic system so athletes may work out freely and check their condition at regular intervals.
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Table 1Review on Healthcare System
TECHNOLOGY
OBSERVATIONS
Decision computer, alarm system
Lung
sounds,
heart
rate,
respiratory
rate,
body
temperature were used for
medical
evaluation
and
notification alarm

S.No
1

AUTHOR’s
Jerome H. Lemelson[5]

2

Michael V. Scanlon[6]

Acoustic signals, transducer, fluid
pad

Heartbeat was observed for
signal
patterns
and
heart
stimulation

3

Chris Otto et al.[7]

Small wireless sensors, personal
network, PDA

Monitor vital signals and provide
feedback but could not address
requirements of size, operating
time, precision and reliability

4

Stanislav
Rost,
Balakrishnan[8]

Hari

Tiny OS platform, Mica2 motes, 55
node network

5

Nikos Petrellis, Michael
Birbas, Fotios Gioulekas[9]

E-health platform for a cheap sensor
controller system,
gateway

Detect failures and symptoms
with minimum usage of energy
and bandwidth
Cover wide range of medical
scenarios,
temperature
measurements
and
electrocardiograms
to
communicate with a gateway and
a smart phone to instruct the
patient

6

Moeen Hassanalieragh [10]

Wearable
sensors
intelligence

7

David Niewolny[11]

Telehealth systems

8

Thomas
Martin,
Emil
Jovanov, Dejan Raskovic[12]

ECG
monitor
with
performance, low power
development environment

high
and

Provide real-time feedback to the
patient,
ECG
monitor
with
high
performance, low power and
development environment and
solved issues with reliability,
privacy and user interface

9

Emil Jovanov[13]

Sensors connected to a PAN in a
wireless fashion.
Wireless Intelligent SEnsor (WISE)
was presented with low power
consumption
and
DSP-based
personal server

Collect ECG, breathing and
movement signals which could
be used for heart rate monitors or
gastrointestinal tract inspection
cameras in the future

10

Sara Amendola[14]

RFID technology and IoT
low-cost, energy autonomous and
disposable sensors

Gathers information such as
temperature,
humidity,
etc.
Current research on RFID
sensors that can be used from a
distance
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with

IoT

Observe and record data which is
presented to physicians but
challenges faced were sensing,
analytics and visualization
Deliver care to remote locations
and systems that monitor and
provide accurate data which
results in better care decisions
and accuracy
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11

Azeez NA[15]

Lightweight and small
sensor nodes,
Intelligent
Personal
Assistant (IPDA)

medical
Digital

Monitor vital signs for prolonged
period of time and provide
feedback.
High
transmission
rate,
bandwidth utilization and long
lifetime of server by reducing
power consumption

12

Emil Jovanov[16]

Mobile client devices which use
flash memory until connection with
gateway is established

13

Rita Paradiso, Giannicola
Loriga,
and
Nicola
Taccini[7]

Sensors, electrodes and connections
in
fabric.
Conductive
and
piezoresistive fabric is used

14

D.H. Wang
Huang[18]

PFDV piezoelectric film sensor
array, a Functional Link Neural
Network (FLNN)

Based on relative outputs
between sensors among the
PFDV piezoelectric film sensor
array
The damage and its severity is
diagnosed.
The algorithms and patterns are
found.
This system is fast and not
complex, thereby allowing it to
be used for general purposes

15

Daniel Pardo[19]

Network, voltage multiplier, ASK
demodulator, load modulator and
temperature sensor. 0.35mum from
XFAB at 868Mhz ISM Europe band

Provided the design criteria to
optimize the various blocks to
perform long distance

16

Alexander Vaz[20]

Long range UHF RFID sensor using
a CMOS standard process

Temperature sensor is based on a
ring oscillator used for thermal
sensing.
Low power consumption, high
resolution and high accuracy
enables it to work as a batteryless sensor

17

L-G Lindberg, H. Ugnell,
and P. Å. Öberg[21]

Fibre-optic probe

Monitor breathing and heart rates
simultaneously
using
photoplethysmography (PPG).
Probe can monitor from different
sites and is X-Ray transparent,
insensitive to electromagnetic
interference, lightweight and
small

18

Seunghee Park[22]

PZT active sensors and actuators in
SHM applications

Additional parameters of a PZT
and coupling degradation effects
between PZT and bonding layer
were
integrated
into
the
impedance model for better
estimation of the impedance
signatures and sensor diagnostics

and

S.L.

254

Prolonged stress monitoring of
patients by observing variation of
heart rate.
It is also used to evaluate the
effects of military training
Monitors
patients
with
cardiovascular diseases.
It can acquire biomedical signals
such
as
electrocardiogram,
respiration activity, etc. It is also
used to detect physical and
psychological stress
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Ming-Hui Jin[23]

Clustered sensor network (CSN)
architecture for long-term telecare
applications. Network functions are
concentrated into Human Body
Gateway (HBG)

Network
functions
are
concentrated into Human Body
Gateway (HBG). The sensor
nodes focus on detecting and
reporting detection results to
HBG.
Power saving mechanism is
introduced to reduce power
consumption in idle listening

Current research shows significant promise in IoT based healthcare.However, their researches are only
focused on very specific parameters. One would be focused on heart rate, while another would target blood
pressure. Additionally, their researches were solely aimed at either observing a patient’s condition, or
alerting medical personnel. Our Patient Health Monitoring System integrates multiple sensors for multiple
parameters. Various parameters such as heart rate, blood pressure, body temperature, etc. can be found
simultaneously. These values are periodically retrieved from the sensors automatically. These parameters are
run through algorithms to obtain the final result which is informed to medical staff. By predicting the
condition suffered by the patient as a result, we can develop a multi-functional health monitoring system.

PROPOSED FRAMEWORK
The proposed work illustrated in Figure 1 enables users to monitor their health regularly, giving them a
perspective on their current lifestyle and well-being. By periodically sensing the patient’s blood pressure,
temperature and heart rate, and sending an SMS for every update, its efficiency and self-sustainability are
well justified.Parents are constantly required to monitor their baby’s health manually or through a baby
monitor. To save time and effort, parents may monitor their baby’s health through this health monitoring
system by checking for health status updates on their phones. Athletes can also use this system to track their
health during intense workouts. This system is automated so athletes may work out freely and check their
condition at regular intervals.The sensors record the values and store them in the database. The data is
classified into a category of diseases. The abnormal value(s) is/are taken and referenced with the diseases
table. The disease is predicted. The values along with the name of the disease and the GPS coordinates are
sent via SMS to predefined contacts using a GPS modem.

Figure 1. Schematic view of proposed framework

HARDWARE CONFIGURATION DETAILS
The temperature sensor is LPC2148. It is placed in contact with the body. The blood pressure cuff is placed
around the arm. The heartbeat sensor consists of an IR diode and LED. It is placed on the fingertip. The
blood pressure sensor is a U80BH cuff attached to an Analog to Digital Converter. A transformer is used for
voltage source.Temperature and heartbeat readings are checked at an interval of 10 seconds. Blood pressure
readings are checked at an interval of 10 minutes.LPC2148 is the MCU. It is used because of its advanced
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32 bit architecture with which it can detect changes as low as 3mV and it is faster compared to other
microcontrollers. It can also use oscillators. It is used to collect and process data and store in serial buffer.
SQLite is used for the database. The database is updated periodically and accessed through the memory
stored in the SD card of the microcontroller.GSM modem allows to send SMS without any mobile OS. Sim
is read by MCU and it is used to send SMS by microcontroller. It sends a text message to predefined
contacts about the situation of the patient.

DETAILED DESCRIPTION OF THE SYSTEM
Gathering Training Data
Initially, the training data, that is, the normal heart rate, body temperature and blood pressure, is entered into
the database. The training data is collected by taking samples from different age categories and genders, thus
covering a wider range of domains and increasing accuracy of the system. The categories are:
• Male <13
• Male 13-21
• Male 22-45
• Male >45
• Female <13
• Female 13-21
• Female 22-45
• Female >45
Interfacing Sensors
The Blood Pressure Sensor, Heart Rate Sensor and Body Temperature Sensor are connected to the
Microcontroller using jumper cables. The sensors are programmed to read values from the patient’s body at
regular intervals which can be specified in the source code. Upon reading the values, they are stored in the
database.
Classifying the Data
The stored data is classified using Bayes’ Classification to categorize into the type of disease. Based on the
type of disease, the abnormal parameter can be obtained using the split function(). The categories of diseases
are:
1. Blood Pressure Diseases - Hypertension, Hypotension
2. Cardiovascular Diseases - Supraventricular Tachycardia, Heart rhythm disorder, Atrial Flutter,
Cardiomyopathy, Sinus Tachycardia, Ventricular Fibrillation, Bradycardia, Myocardial Infarction
3. Thermal Diseases - Hyperthermia
4. Hybrid Diseases - Dysautonomia, Hypothyroidism
Predicting the Disease
Using the abnormal parameter(s), the disease is predicted from the database. Based on the number of
abnormal parameters and combinations, multiple disease may be predicted. The diseases are:
1. Hypertension - High blood pressure (140/90 and above)
2. Hypotension - Low blood pressure (90/60 and below)
3. Supraventricular Tachycardia - Very fast heartrate then slows suddenly (110-120 bpm then 90-100 bpm)
4. Heart rythm disorder - Fluctuation in heart rate
5. Atrial Flutter - Fast and irregular heart rate (100 bpm and above)
6. Cardiomyopathy - Slow heart rate (Heart muscle too weak to pump blood) (50 bpm and below)
7. Sinus Tachycardia - Fast heart rate and regular (100 bpm and above)
8. Ventricular Fibrillation - Fast heart rate and very irregular (100 bpm and above)
9. Bradycardia - Slow heart rate (50-60 bpm)
10. Myocardial Infarction (Heart Attack) - Low SpO2 and irregular heart rate (SpO2<92%, heart rate below
70 then suddenly above 90)
11. Dysautonomia - Increased Heart rate, blood pressure and temperature (high or low) (<100 bpm, >140/90
bp and >100 or <96 F)
12. Hypothyroidism - Low bood pressure, slow heart rate, low temperature (90/60 bp, <60 bpm and <96 F)
13. Hyperthermia - High body temperature (>100 F)
Sending SMS via GPS Modem
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The parameters and possible resulting disease is sent via SMS to the predefined contact from the SIM card
in the Microcontroller. The GPS co-ordinates are also sent in the SMS. The co-ordinates are obtained from
the GPS Module every second. The predefined contact can be specified in the source code.
The system was tested with multiplepatients belonging to various categories of the study sample. Few
sample results which were predicted by the system are discussed in the table 2.
SAMPLE
NO.
1

SAMPLE
CATEGORY
Male <13 yrs

2

Male 13-21 yrs

3

Male 21-45 yrs

4

Male 21-45 yrs

5

Male >45 yrs

6

Female <13 yrs

7

Female 13-21 yrs

8

Female 13-21 yrs

9

Female 21-45 yrs

10

Female >45 yrs

Table 2 Sample Results
ACTUAL
INFERRED
RESULT
DIAGNOSIS
BP= 123/77,
None
HB=77,
Temp=96,
SpO2=95
BP=119/79,
Hyperthermia
HB=75.
Temp=100,
SpO2=96
BP=133/88,
Hypertension
HB=85,
Temp=97,
SpO2=95
BP=121/79,
None
HB=79,
Temp=96.5,
SpO2=98
BP=116/76,
Hypothyroidism
HB=56,
Temp=96,
SpO2=90
BP= 125/75,
Atrial Flutter
HB=102,
Temp=96,
SpO2=97
BP= 125/74,
None
HB=74,
Temp=96,
SpO2=98
BP=117/83,
Bradycardia
HB=53,
Temp=96.5,
SpO2=97
BP=148/91,
Dysautonomia
HB=106,
Temp=101,
SpO2=98
BP=88/54,
Hypotension
HB=74,
Temp=97,
SpO2=95

PREDICTED
RESULT
BP=120/80, HB=80,
Temp=96, SpO2>95

BP=120/80,
HB=80,Temp>=100,
SpO2>95
BP >=140/90,
HB=80, Temp=96,
SpO2>95
BP=120/80, HB=80,
Temp=96, SpO2>95

BP=120/80, HB<60,
Temp=96, SpO2<92

BP=120/80, HB>100,
Temp=96, SpO2>95

BP=120/80, HB=80,
Temp=96, SpO2>95

BP=120/80, HB<60,
Temp=96, SpO2>95

BP>140/90, HB>100,
Temp>100, SpO2>95

BP<90/60, HB=80,
Temp=96, SpO2>95

CONCLUSION
This system was successfully designed and implemented by satisfying all requirements and necessities. The
working model consisted of 3 sensors, 1 microcontroller, 1 GSM module, 1 GPS module, infra-red diodes
and jumper cables. The system was designed to be automatic and periodic to minimize the patient’s
effort.By implementing this system, patients can track their health and fitness without the need for medical
staff. Using IoT, we can successfully determine a patient’s condition by observing their blood pressure, heart
rate and body temperature and take necessary action.The Patient Healthcare System experiences a few
limitations. Firstly, the patient must be able to properly equip and attach the sensors onto the body. The
patient must trust the system’s capability and safety otherwise he/she would never use it. The patient must
be in a stable condition and relaxed before using the system, otherwise a biased and incorrect observation
would be recorded by the sensors.The patient’s mobile device must be valid to enable to system to send the
diagnosis SMS. These undesirable features must be avoided.
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This system can be further extended to include various other parameters and sensors, thereby allowing a
higher number of possible predictions of diseases.Additional equipment such as ECG and nodes can be
implemented into the system to widen the capabilities of the system. The layout of the system may be
efficiently sewn into a shirt so as to make the patient feel at ease.
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Abstract

To have more noteworthy accessibility in nodes; assorted contrivances are followed. The contrivances
incorporates appropriate work stream inside nodes. Contemplating the situation of different portable nodes,
examination of certain measures is done. Assorted mobile nodes are linked to their nearest cloudlets or
subnets in order to summon up the data. Wireless links are entrenched betwixt the subnets and nodes.
Information stream happens amongst nodes and portability is likewise there inside specific nodes. Nodes can
travel from one subnet to another handling random waypoint factor and joins with a specific end goal to
have the superior information transmission. Data gathered can be adequately analyzed using assorted
measures which persuade the appropriate workload of a data. Cloudlet is a centralized repository in a carton
or we can say depot in a box whose main motto is to make fetching of data all over the globe effective,
convenient and reliable just by bringing clouds closer. Merging of mobile computing and cloud computing
leads to emerge the new constructive member named as cloudlet. It is pint-sized; mobility magnified and
centralized storage of data which is situated at the rim of the internet. The situation is conveyed utilizing
Qualnet which gives GUI interface. Qualnet gives a superior interface to client to collaborate with the nodes.
Keywords: Cloudlet, Wireless link, Qualnet
1. Introduction:
In this era, people craving to gallop the technology; they want to grab it as quickly as time permits. As to
reinforce the technology, the generation is heading to store and retrieve the data applying cloud computing
concept and as individual cloud is having plethora of data, the intellection of cloudlet is presented. The users
can elicit the information from its abutting cloudlet. Progresses in portable equipment innovation have
prompted a touchy development in versatile application markets. An effective way to deal with upgrading
the execution of versatile applications is empowering mobile devices to get to rich assets in versatile clouds,
by moderating the workload on the mobile devices. The manifold advances of cloud still has one detriment
as they commonly are far from versatile clients which results in higher communication delay and low
throughput. To decrease this long get to defer, cloudlets were proposed as an option answer for effective
clouds.16,17.
A cloudlet is an arranged asset rich PC near cell phones highlights littler system dormancy between the cell
phone and the cloudlet. Cloudlets are disseminate and broadly scattered Internet framework specialized in
providing register cycles and capacity assets to a close-by versatile PCs. Cloudlets are a bunch of multicore
computers, with the availability of gigabit and a high transmission capacity remote LAN. A cloudlet can
likewise be a capable multi-center server with Internet availability relying upon the application situation.
Amid calculation offloading, the execution is highly dependent upon utilizations which embraces
throughput, response time, jitter etc and relies on upon system deferrals and transmission capacity between
the user's equipment and the cloudlet. Despite the fact that a solitary cloudlet relinquishes delighting system
inactivity.10,11
In the mechanism of cloudlet-based approach, cloudlets play a major role in providing the services to the
user. The cloudlets are treated as provisional administration gadgets. They overhaul the conditions of the
portable hubs in their individual mists toward the end of each correspondence with the versatile hubs.18,19
The thorough notion is achieved using Qualnet.11,12. The scenario encompasses of various nodes which are
coupled with subnets that supports in transferring the data. Assorted links are entrenched for data transfer
mechanism, like CBR and VBR.13,14. CBR follows undeviating conveyance mechanism while VBR will
follow a deviating transmission mechanism. Performance analysis is done on assorted factors which are
finished by building up a system utilizing various routing protocols. The routing protocols can be AODV
which fabricates a route when entailed and reinforce multicast and unicast aspects of transmission and the
appended routing algorithm passed on for the subnets is Bellman Ford, which enumerates ephemeral
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interspaced.14,15. Handover is preceded next within nodes, if the data can be fetched imparting prominent
performance analysis measures compared to another subnet; then the random waypoint is used to send the
node starting with one subnet then onto the next.
The assorted staging inspection contrivance is throughput, end-to-end delay, jitter, hop count etc. The entire
layout is deployed on the data of bytes, packet size and type. Accumulating the count of packet send
unflappable, deviating standards of conclusions can be achieved.

2. Literature Survey:
The scrutiny of using numerous cloudlets is done which helps in grasping superior efficiency. A data flow
model is used to postulate the model system. An adequate probing mechanism is contrived for optimization
worriment.1,7
Depiction for cloudlet nexus is contingent. In light of the capability of the wireless hops as two, the network
is entrenched. The architecture is entrenched adopting NS2; contrasting cadent adopted are transfer delay
and throughput. Deviating accession of routing is used for cloudlets and nodes, the accession can be
actualized in assertive scenarios. 2
Cloudsim simulators are used to ensconce a scheme for cloudlet services. Pursuance dissection of one
system is done with the hitherto established. The delineation is unvarying and dispense superior platform. 3
A potent mode is generated for offloading, which calculates on sanguine circumstances. In this, nodes will
broadcasts with the closest desirable subnets. Execution times can deleteriousness the efficiency.4,9
Data routing algorithm is entrenched. The stream of information and benefits of utilizing such routing
algorithm is fetched. The networking approach followed is mobile cloud model. It conquers the organizing
issues.5,8
The juxtaposition between assorted nodes is done which is rooted on the routing protocols. Some gives
better effectiveness and some outcomes superior in throughput. There are divergent natural conditions on
which the situation depends like sound, pressure, humidity etc. 6
The framework concentrates on the drawbacks picked up with the situation of getting information from the
cloud as system idleness results in a high sum and power utilization comes about too high while the
transmission of the information. To stay away from such issues the idea of cloudlets is utilized which can
help as a part of giving better results when contrasted with the earlier system. It additionally concentrates on
the correlation between the distributed computing, versatile distributed computing and cloudlets and with
every one of the contentions cloudlets comes about better while speaking with a close client. The entire
paper goes for decreasing the system dormancy and utilization of force. 19
The aim of the paper is to focus the performance of cloudlets in association with the virtual machines. It
aims at creation, allocation, scheduling and termination ofcloudlets with reference to the virtual machines.
They go for the diverse execution measurements are connected with the execution of uses (cloudlets) in
dispersed portable distributed computing environment. In cloud computing worldview; virtual machines
helps the applications to run and the execution depends on productive administration of the arrangement of
virtual machines. The individual computations of virtual elements are aligned with the same CPU.
The act of intermediate layer is performed by the cloudlets. the concept was initialized as amid the
developments are providing better substantial to the world but lacks in providing proper resources as Battery
life, weight, inadequate memory and warmth dispersal restrict the computational assets, and make cell
phones a great deal more compelled than their non-versatile partners. It focuses on the performance of the
cloudlets.
3. Proposed System:
A system is used to fetch the data from the cloudlets to magnify the usage of the system. The cleave of the
system is done on the basis of plump and slender client. Slender customers assimilates thoroughly of those
applications which are utilized for physiognomy acknowledgment, mouthpiece to content interpretation, and
so forth can't be handled utilizing just cell phones and plump customers are cell phones with exhibitions to
process asset prosperous applications. The management is done on thecustomer side, and not on the server.
Instagram, a standout amongst the most famous applications at the time, works along these lines. Clients
summon the information from the cloudlets and cloudlets utilize different routing calculation to discover the
closest cloudlets and customers in the event of portability.
The system has following specifications:
• 50 nodes are seized.
• Three subnets are elected for the fifty nodes.
• First subnet is vastly loaded; second subnet is moderately loaded and third subnet is low loaded.
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•

For intra data transmission CBR links are used and for inter subnet transmission CBR and VBR links are
used.

Fig 1. Architect of the Experimental Setup
4. Results and Analysis:
Scrutinizing the system, we have the trailing rundown.

Fig2.Data flow between nodes

Fig. 3. Throughput at CBR Client

Fig.4 Throughput at CBR Server

NODE

Node 4(client)
Node 15
Node 26(client)
Node 27
Node 27(client)

NO. OF
BYTES
SEND/
RECEIVED
91136
45560
22784
22784
45568

NO. OF
PACKETS
END/
RECEIVED
89
0
89
89
89
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FIRST
PACKET
SEND/
RECEIVED
1.00
1.41149
1.00
1.025372
1.00

LAST PACKET
SEND/RECEIVED

89.00
89.02218
89.00
89.004778
89.00
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Node 50
Node 50(client)
Node 43
Node 23(client)
Node 32

4608
91136
91136
45568
9720

9
89
89
89
19

81.744
1.00
1.382220
1.00
1.9302

89.0065
89.00
89.021496
89.00
89.008421

Table 1. Information evaluation regarding indicated metrics.
NODES

Node
4(Client)
Node
15(Server)
Node
26(Client)
Node
27(Server)
Node
21(Client)
Node
50(Server)
Node
50(Client)
Node
43(Server)
Node
23(Client)
Node
32(Server)

JITTER

8285

END-TOEND
DELAY
0

1024

4160

0.026062

0.00493

1024

4142

0

0

1024

4143

0.00369

0.00045

512

4142

0

0

512

5067

0.096207

0.03795

1024

8285

0

0

1024

8319

0.02717

0.00453

512

4142

0

0

512

7025

1.464436

0.23811

CBR
DATA
RATE
1024

THROUGHPUT

0

Table 2. Data send and acknowledged
NODE

AVG QUEUE LENGTH

AVG TIME IN QUEUE

Node 4(Client)
Node 15
Node 26(Client)
Node 21
Node 50
Node 50(Client)
Node 43
Node 23(Client)
Node 32

0
0.001335
0
0
0.000185
0
0
0.238447
0

0
0.00146
0
0
0.0000127
0
0
0.006975
0

LONGEST TIME IN
QUEUE
0
0.00710
0
0
0.0006452
0
0
0.3975
0

Table 3. Erudition about Queue

5. Conclusion:
Assessing the outlines with the metrics shown above, deduction of the arrangement can be transfigured as
the associated conjointly with CBR link to disseminate the data will reciprocate low in correlation to
auxiliary nodes. When inter networks are fabricated, then the resultant will be in high end- to -end -delay,
jitter and low throughput. The information can be farther reached out by scanning at the work over-burden between
two subnets and can be actualized utilizing NS2.
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ABSTRACT:
The growth of Internet of Things (IoT) has started invading our daily life. This study investigates all
possible consequences of health care applications. In mobile healthcare systems, device-to-device
interaction and data exchange happen without human intervention. An essential requirement in these
applications is security. Hence this paper discusses various characteristics and security issues in mobile
healthcare systems. The fast development of autonomous systems query about the notion of trust between
the devices. This paper focuses on understanding the behavior and trust of the nodes in a network. This
study uses the concept of flower pollination for forming a trustful network. The key abstract of this
algorithm is about local device communication and global device communication. This model refines the
device communication and makes it efficient.

KEYWORDS: Mobile healthcare systems, Flower pollination algorithm, Trustful network

INTRODUCTION:
The world is steadily moving towards smart technology. A set of values which has individual pieces of
information is known as data. The collected data can be measured, analyzed and visualized through graphs
and images 1. All traditional objects used from long periods were transforming its basic nature to smartness.
The world is working towards smart conversion. Many disjoint research communities like Internet of things
(IoT), Mobile Computing (MC), Pervasive Computing (PC), Wireless Sensor Networks (WSN) and Cyber
Physical Systems (CPS) were involved exclusively in this aspect. The principles of these fields were
increased to overlap and merge in recent times. The underlying technologies of IoT, MC, PC and WSN were
machine learning, privacy, signal processing, real time computing, security, big data and so on 2. The major
contribution to this field is from Computer science, Electrical engineering and Computer engineering. The
interaction between these communities will gear up the research progress 1.Now many streets in cities were
already overlaid with sensing and actuation. There will be a qualitative change soon when the coverage
extends gradually. In the recent period homes were equipped with sensors which attempts to save energy;
Sensors in vehicles and traffic system were trying to assure easy and safe transportation; Smart phones were
trying their best to assist the user through many useful applications; Sensor usage in health care systems
were designed in supporting remote medicines; Industrial plants were connected through internet. These are
all glimpse of the services. In future there will be systems of systems which can communicate cooperatively
for the formation of unpredictable systems. To make this into real existence, possible way would be
connecting sensing and actuation utility to the internet. As like water and electricity to real world, sensing
and actuation should be the basic utility for IoT platform. Though IoT is considered as an individual system,
it has an integrated infrastructure which has many layers of applications and services running within it.
There are many types of IoT applications, some of them are personalized through which the daily activities
can be digitized; some are city wide applications assisting efficient transportations; the rest are worldwide
systems. In future, the cities will not have traffic signals. Individuals have started using bionic skin patches
to sense their physiological parameters and it is transformed to cloud for digital health housing. These
parameters were attempting to assure comfort, safety, efficiency in wellbeing.The user uses sensors in
various applications, entertainment, and health. It is not critical in installing and running new applications.
Each application is specifically designed for unique purposes like heart rate monitoring, supporting
insurance & financial services, placing an order automatically and even predicting medical problems at early
stage. In 2014 Stankovic, John says that, there would be an enormous scope for IoT in future which will
affect our aspects of life 2.
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DEVICES IN HEALTHCARE APPLICATION:
The smart devices connected through internet have been increasing randomly. This deployment implies that
trillions of things would be connected in future. Hence the major problem would be naming the devices,
giving authentication access, protection, maintenance and support. Some of the challenges are Energy
consumption; Data collection from devices; Data processing; performing longitudinal studies; discovering
devices; supporting reliability & real time aspects; supporting heterogeneity of devices by architectural
models and so on.
Software System

RFID Reader

RFID Tags

RFID Tags
RFID Tags

Fig.1 Healthcare system architecture

HEALTHCARE DEVICE ARCHITECTURE:
The architecture with requisite qualities has to be designed for trillions of devices which should permit
communications, connectivity and applications. Object interactions across the applications are still to be
noted. It has been designed like sometimes devices are disjoint and protected; sometimes devices are shared
with other devices 3. Smart phones follow an approach where applications were made available from a
common app store. Sometimes same architectural approach can be used for sensor and actuator. Nowadays
all the systems can share sensors and actuators which reduces the deployment cost. The challenging aspect is
integrating multiple systems together 4. Health care application in home should switch on all light by
detecting the depression and Energy management application in home would have decided to switch off
light when there is no motion detection. So these two IoT devices have to interact within themselves.

BIGDATA AND IOT IN HEALTHCARE SYSTEMS:
Vast amounts of raw data have been collected continuously from IoT devices daily. In hospitals raw stream
of sensors can be used to detect patient’s heart rate, poor respiration and so on. The challenges involved in
interpreting noisy, physical world data into knowledge form. New inference techniques have to be
developed which should not fix with the limitations of Bayesian or Dempster–Shafer schemes 5. Apriori
probabilities and cost of computations are included in the limitations. From the enormous data, important
knowledge must be created using data mining techniques. The interesting research problems in future would
be enabling streams as primitives for unexpected inferences. In Bigdata one of the important aspects is
Trust. The essential elements of trust were security and privacy 6. Data association is the essential thing to be
ensured that collected data and subsequent inferences were associated with appropriate individuals. For
some cases the problem can be solved by using unique RFID and pattern recognition in cameras. But in
many cases this is considered as the challenging problem 7.

OPENNESS:
The majority of traditional sensor systems were closed systems. The sensors in cars, airplanes and ships
operate within it. However there is a rapid expansion in their capabilities. Cars share their maintenance
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information; airplanes transform jet engine information to its manufacturers in real time. To achieve these
benefits, the systems require openness which may leads to many research issues. To consider this openness
all composition techniques, analytical techniques and tools need to be rethought and developed 8. By
utilizing feedback control theory sensors and actuators provide robust performance. It is encouraged to
perform sensitivity analysis. The model of system will be changing constantly in openness system. The
degree of openness and dynamics in some IOT systems were not supported by robust control, stochastic
control, adaptive control and distributive control which is under development. It is very necessary to
understand the interaction of large number of control loops within themselves. Many new techniques are
required in this area to proceed further. There are many examples where control loops compete with each
other. In industrial things openness play a major role in remote accessing where security is the major
concern 9.

SECURITY ISSUES IN HEALTHCARE SYSTEMS:
Security attacks are the fundamental problem for any pervasive systems because they use minimal capacity
of “things”. Most of their communications are wireless 10. The system should detect attacks and diagnose it
in a lightweight manner because it is involved with low capacity devices. Large memory requirements and
heavy weight computations were required to solve today’s mainframe problems. The major challenge is
finding solution to healthcare systems. The real time Healthcare systems must diagnose, repairs and
countermeasures the attack in real time11. It is done by runtime self-healing architecture. Many times these
architectures have to be re-programmed and instructions should be delivered to the appropriate nodes.
Significant hardware support is needed to perform this action.

SOCIAL INTERNET OF THINGS AND HEALTHCARE SYSTEMS:
The fusion of social networks and Healthcare systems will be promising in forthcoming decade. The main
challenge of this paradigm is sovereignty in interaction among the humans and devices 12. The main
direction of this paper is about acquiring the useful data from healthcare devices. Through which reliable
system can be built on the basis of object behavior. The goal intended to be attained for Social IOT
paradigm is that, there should be separate levels for people and things, social networks for objects, to allow
imposing rules for protecting privacy, accessing the inter-object interaction from the social network of
object. In the actual social networks, complex problems get solved with accurate answers by sharing their
ideas. In the object social network, the objects overtook humans in huge strength in short term. There are
many advantages on adopting the social network paradigm are outstanding. The integration of objects
should assure navigability in the network, so that the objects can be discovered effectively, and network
scalability is assured. The same models of social networks can be reused for IOT associated issues 13. In this
paradigm trustworthiness can be imposed for gaining better degree of interactions. This can be achieved by
setting up new relationships among objects. So that, these objects can shares their knowledge in the network.
There are two approaches in trustworthiness subjective and objective approach respectively 14. Recent
survey gives better evidence that social networks are used to gather information widely through internet.
Each and every activity taken on the case of social IOT is to ensure navigability. Researchers do this in two
contexts. The first thing is integrating all and making it certain in future. Second is about considering
characteristics in detail by some simulations. Researches started differentiating things in the network and
things which takes part in the social network. They became more elegant in social networks by sharing the
pictures and sensor data. Each object in the environment beyond its uniqueness is used for many services. In
this case co-operative services will reduce the power consumption. Examples of this kind of services are
based on Zigbee, Bluetooth, and so on 15. There are various forms of object relationships classified with
respect to service. It represents the following feasible relationships.In future, more applications and services
will be incorporated with group of objects but uniqueness will not be noted on the run of providing services.
The quality of having perceptions of social networking in healthcare systems will have an impact on sure 16.
Huge number of content-oriented traffic will be prevailed in future healthcare paradigm. Many
heterogeneous connections between hosts and smart objects will provision millions of services to the users.
The concept of social networking in the healthcare systems is to form social relationships autonomously 17.
In recent years, there are various steps taken by online social networks on trust. It is about employing
security strategies on the data gathered. To the better understanding first person should possess a trust on
second person who is using the data of second person. Any suspect on the behavior will bring distrust. In the
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online social networks were categorized in to three generations 18. The participants cannot make new friends
implicitly in the first generation. The second generation has stepped ahead in by adding friends but in binary
(friend or not). The third generation adds more features and activities in to the relationship.

Antenna

Antenna

Host
Comput

RFID

Host
Compu

Antenna

Antenna
-4

Registered devices in
the system
New
Devices
Fig.2 Healthcare device
There are many ideas or actions takencommunication
in history for the network trust. It can be attained by concentrating the
data to the center. Once the data is centralized, it is easy for processing. But single point failure is visibly
clear in this aspect. Hence distributed storage came into existence. In some approaches, the peers themselves
store the reputed information. For the problem like reputation Free-riders 19 and Tragedy of Commons 20
from the proposed solution is buying and selling the information through the peers. If any malicious nodes
are found, it loses the credits. In case of information sharing, the peers are expected to share it efficiently.
These peers share their information in three different categories.
i.
The first one is sharing information locally in which peers were involved.
ii.
In the second one particular set of peers share information.
iii. Third is about sharing the information globally. It can be accomplished through central storage or
distributed storage of information.
The four vital components of IOT are supervisory control and data acquisition (SCADA), machine-tomachine communication, RFID, and wireless sensor networks.

NODE DATA ANALYSIS:
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Initially data is divided and classified into different a group which is termed as data clustering. Data of
similar properties form a cluster. Specific factor about fuzzy cluster is data may belong to one or more
clusters. These specify association strength of cluster and data elements. The interoperability of
heterogeneous system and distributed resources can be extended by an open architecture in healthcare
systems. Resources are the information gathered from smart devices or objects, software, Human beings and
so on. The healthcare system architecture is defined according to its configuration, operation principles,
procedures and data formats. RFID tag identification architecture and Sensor based architecture are the two
major examples. Some of the communication models in healthcare systems are Thing-Thing communication
or Thing-Human communication, Thing-Application server communication.

Proposed system:
The trust management process of connected devices can be characterized as follows
1. Device to device communication are considered as global device communication in which
information are carried by devices performing Lévy flights.
2. Human-Device communication is considered as local device communication.
3. Device constancy can be considered as the data generation probability which is proportional to
similarity of two devices involved.
4. Switch probability G ∈ 50,19controls local device communication and global device communication.
Due to low capacity devices, physical proximity, and other factor such as local device
communication can have fraction G in overall data acquiring process.
Each location has many numbers of RFID devices and sensor devices. Those devices generate millions of
data in real time. For instance let us assume that only one device in a location and generate one datum at a
time. This simple constraint defines a solution which is equivalent to a device and/or its datum. In future
it can be easily extended to multiple data for each node and multiple nodes for each optimization. The
above characteristics can be carried further through following flower pollination algorithm based model 21.
Local device communication and global device communication are the two keys in the algorithm. In global
device communication devices communicate with other devices without the intervention of human. Hence
trustworthiness of devices is represented as ]∗ . The first rule and device constancy can be mathematically
represented as
©x2
©
©
’
]∗
(1)
©
is the datum @ of vector
at iteration — and ]∗ is best solution of all iterations. ’ is data
where
acquiring strength.

269

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

Start
Input number of registered
devices
Launch a registered population of n devices
with random solution
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For device to device communication characteristics Lévy flight is used. From Levi distribution ’ > 0 is
drawn.
Fig.3 FPA based healthcare flowchart
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The data constancy and local device communication can be represented as
©
©x2
©
∈ Ô©
(3)
Õ ,
©
©
where Ô and Õ are data from different devices of the same owner. In mathematical condition if Ô© and Õ©
comes from the same owner or from same population, this becomes local if uniform distribution in 50,19is
drawn by ∈.
Most data acquisition process occurs at both local device communication and global device communication.
The data from devices of same owner is acquired through local device communication process. Switch
probability G is used to switch between global device communication and local device communication.
G 0.5 can be used as an initial value to start with and parametric study is done for finding the range of
appropriate parameter.

CONCLUSION:
Patients and hospitals can be improved greatly by the mobile healthcare systems. This can reduce medical
and administrative costs for both hospitals and patients. The concerning research issues in the healthcare
systems are security and trust management. In this paper a clear analysis was made on mobile health care
systems and FPA based trust management process was introduced. This can be further extended on various
mobile healthcare systems. In future this model can be implemented in the mobile healthcare systems.
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BSTRACT:
We are in the middle of a revolution in cloud computing. It is a model for empowering helpful, on-demand
network access to a shared pool of configurable computing assets that can be quickly provisioned and
discharged with insignificant administration exertion or service provider interaction. “Current
Cloud computing systems posture genuine constraint to ensuring clients' information confidentiality. Since
clients' touchy information is exhibited in decoded structures to remote machines claimed and worked by
third party service providers, the dangers of unapproved leakage of the clients' delicate information by
service providers might be high. Numerous strategies for shielding clients' information from outside
assailants are accessible, however as of now there exists no successful route for protecting clients' delicate
information from service providers in cloud computing.
My approach is protecting the confidentiality of clients' information from service providers, and guarantees
that service providers can't get to or uncover clients' confidential information being prepared and put away
in Cloud computing systems. Our approach has three significant directions:
I. Separating software service and infrastructure service providers in Cloud computing,
II. Hiding data of the proprietors of information, and
III. Data obfuscation.
A case to show how our approach can shield the confidentiality of clients' information from administration
providers in Cloud computing is given and different sorts of assaults in Cloud computing. Service providers
neither can see client's confidential information, nor can change it. That is approach is displayed in our paper

Keywords - Data confidentiality, Cloud computing system architecture, Data obfuscation, Data deobfuscation.

INTRODUCTION:
CLOUD COMPUTING ARCHITECTURE:
Cloud computing can be divided into two areas, the client and the cloud. For the most part, the client is
associated with the cloud by means of the web. It is feasible for an association to have a private cloud in
which a client is associated by means of an intranet. Nonetheless, both situations are identical other than the
utilization of a private and open system or cloud. The client sends demands to the cloud and the cloud
provides the administration. Inside of the cloud, a focal server is in charge of overseeing the system and
from various perspectives works as the working system of the particular cloud organize. Another name for
this is called "middleware" which is the focal server for a specific cloud.Illustrations include Google App
Engine and Amazon EC2 Cloud Computing Architectural Framework, provides a reasonable structure and
concentrate on a description. Computing that is particularly custom-made to the special viewpoint of IT
system and security experts.The accompanying three areas define this point of view as far as the phrasing
utilized, to provide a predictable vocabulary. The compositional necessities and difficulties for securing
cloud applications and administrations go about as a kind of perspective model that describes scientific
categorization of cloud service and architectures.
Various components of a cloud
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Include different devices, for example, desktops and tablets, which utilize the Cloud computing service, for
example, access to database servers, applications servers and capacity devices. Application servers: Include
different servers, which are either utilized for running the developed application by the client or are
accustomed to giving the application development programming to develop the applications by the
developer.
Introduction to Data Security
Your Data confidentiality is defined as the affirmation that delicate data is not uncovered to unapproved
persons, procedures, or devices. Consequently, we should ensure that users‟ information is not revealed to
administration providers in any part of the Cloud computing systems, including applications, stages, CPU
and physical recollections. Cloud computing systems provide different Internet-based information
stockpiling and administrations. Because of its numerous real advantages, including cost viability and high
versatility and adaptability, Cloud computing is increasing critical force as of late as another worldview of
circulated computing for different applications, particularly for business applications.
Alongside the fast development of the Internet, administration arranged architecture (SOA) and
virtualization innovations, Cloud computing prompts the vision of "Web as a supercomputer." This vision
consolidates the ideas of "programming as an administration", "stage as an administration", and "framework
as an administration." However, Cloud computing has a noteworthy constraint to be comprehensively
embraced because of the genuine hindrance that present Cloud computing systems can't shield the
confidentiality of users information from administration providers .A late study 2 demonstrates that the
greater part of cloud clients fear the spillage of their delicate information in the cloud in light of the fact that
their information is handled and put away on remote machines possessed and worked by different
administration providers, which the clients don't have any control. Since clients' information is handled and
put away in Cloud computing systems in decoded frame in current Cloud computing systems, there are not
kidding dangers of unapproved employments of the clients' information by administration providers. There
exist numerous strategies for confidentiality insurance in different computing systems for get to control,
identity administration, end-to-end information confidentiality and uprightness confirmation, and so forth.
Be that as it may, these procedures can't be connected to Cloud computing systems for confidentiality
insurance since they were developed just for security from vindictive outsiders outside the systems.Since
Cloud computing systems have service providers inside the systems as new risk on information
confidentiality, the fundamental ideas about information confidentiality should be changed and a viable new
strategy for confidentiality assurance from administration providers of Cloud computing systems is needed.
This paper is composed as takes after. In Section 3, we will understandable clients' information
confidentiality insurance from administration providers in Cloud computing systems. This idea will be
utilized to determine whether our approach can shield clients' confidential information from administration
providers. In area 4, we will call attention to security dangers in Cloud Computing and writing review. In
Section 7, the issues of current Cloud computing architecture as far as insurance of clients' information
confidentiality will be talked about. In Section 8, we will show our approach, including another architecture
for Cloud computing system and utilizing information obfuscation to accomplish the above objectives of our
approach. In Section 9, our information obfuscation and de-obfuscation developed for securing client's
information confidentiality in Cloud computing will be talked about.

TARGETS
All Our approach has the accompanying particular objectives:
• Service clients can process and store their information in Cloud computing systems of different
administration providers, however the administration providers can't gather or understand users‟
information.
• Service clients can ensure that their delicate information is not unveiled to the administration providers
regardless of the fact that there is no participation from administration providers
• Our approach ought not bring about much overhead on administration execution.

LITRATURE SURVEY:
Confidentiality is defined as the confirmation that touchy data is not revealed to unapproved persons,
procedures, or devices 3. Subsequently, we should ensure that users‟ information is not uncovered to
administration providers in any part of the Cloud computing systems, including applications, stages, CPU
and physical recollections. It is noticed that users‟ confidential information is unveiled to an administration
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provider, on the off chance that the greater part of the accompanying three conditions are fulfilled at the
same time:
Condition 1) the administration provider knows where the users‟ confidential information is situated in the
Cloud computing systems.
Condition 2) the administration provider has benefit to get to and gather the users‟ confidential information
in cloud.
Condition 3) the administration provider can understand the significance of the users‟ information.
This is because of the accompanying reasons: In order to gather users‟ information, the administration
provider should know the area of the information in cloud and have the benefit to get to the information.
Regardless of the possibility that the service provider can gather users‟ information effectively, the
administration provider will most likely be unable to understand the significance of the information. Since
each bit of information, including numbers, letters, pictures, sounds and videos, is as paired numbers in PCs,
the administration providers need in any event a portion of the accompanying data to understand the
implications of the information:
•

Types of information

•

Functions and interfaces of the application utilizing the information

• Format of the information
Subsequently, on the off chance that we can keep the administration provider from fulfilling all the three
Conditions, we can secure the confidentiality of users‟ information in Cloud computing from the
administration provider.

RISKS OF CLOUD COMPUTING:
There are numerous approaches to trade off information. Elimination or change of records without a backup
of the first substance is a conspicuous case. Unlinking a record from a bigger setting may render it
unrecoverable, as can capacity on inconsistent media. Loss of an encoding key may bring about compelling
devastation. At long last, unapproved parties must be kept from accessing touchy information. The risk of
information trade off expansions in the cloud, because of the quantity of and communications in the middle
of dangers and difficulties which are either novel to cloud or more perilous on account of the engineering or
operational attributes of the cloud environment.

PROTECTION OF USER’S DATA IN CLOUD:
Outline is the phase of when the hypothetical configuration is transformed out into a working framework. In
this way it can be thought to be the most basic stage in accomplishing a fruitful new framework and in
giving the client, certainty that the new framework will work and be powerful. The usage stage includes
watchful arranging, examination of the current framework and it’s imperatives on execution, outlining of
strategies to accomplish changeover and assessment of changeover techniques

PROPOSED SYSTEM:
In this paper, we propose an effective and supple spreading framework with open element information
backing to ensure the exactness of user‟s information in the cloud. We utilize deletion revising code in the
record course readiness to give redundancies and assurance the information soundness. This development
extensively lessens the informing and capacity in the clouds when contrasted with the routine replicationbased document division systems. By utilizing the homomorphism token with appropriated affirmation of
deletion coded information, our framework accomplishes the capacity rightness spread and in addition
information mistake limitation: at whatever point information defilement has been distinguished amid the
capacity accuracy affirmation, our plan can promise the simultaneous confinement of information blunders,
i.e., the recognizable proof of the acting up server(s).
1. Contrasted with a significant number of its ancestors, that give parallel results to the capacity state on
circulated servers, the test reaction convention in our work further gives the limitation of information
mistake.
2. The earlier works for guaranteeing remote information trustworthiness, the new framework underpins
secure and effective element operations on information squares, including: redesign, erase and attach.
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3. Far reaching security and execution examination demonstrates that the proposed plan is exceptionally
effective and strong against Byzantine disappointment, vindictive information alteration assault, and
considerably server intriguing assaults
Problem with current cloudcomputing architecture
The present cloud registering framework comprises of three layers: programming layer, stage layer and
infrastructure layer, as appeared in Fig.1. The product layer gives the interfaces to clients to utilize
administration supplier's applications running on a cloud infrastructure. The
stage layer gives the working environment to the product to run utilizing framework assets. The
infrastructure layer gives the equipment assets to processing, stockpiling, and systems. Stages or
infrastructures can be given as virtual machines.

Fig.1 Cloud Architecture

The accompanying are the real issues of current cloud processing frameworks:
Each administration supplier has its own particular programming layer, stage layer and infrastructure layer.
At the point when a client uses a cloud application from an administration supplier, the client is compelled
to utilize the stage and infrastructure gave by the same administration supplier, and thus the administration
supplier knows where the clients' information is found and has full get to benefits to the information.The
client is compelled to utilize the interfaces gave by the administration supplier, and clients' information must
be in an altered arrangement indicated by the administration supplier, and henceforth the administration
supplier knows all the data required for comprehension clients' information.

OVERVIEW OF APPROACH:
Our methodology can be delineated in Fig.2. In our methodology, we have the accompanying seven
elements to ensure the privacy of information handled and put away in cloud figuring frameworks: Software
Cloud, Infrastructure Cloud, Software Service Broker, Infrastructure Service Broker, Software Service
Attestation Authority, Data Obfuscator and Data De-obfuscator . The Software Cloud and Infrastructure
Cloud have the same components of the software layer in the customary cloud processing design examined
in past area. Notwithstanding, in our methodology, we require that the software layer and infrastructure layer
are not oversaw by the same service supplier. The Software Service Brokers and Infrastructure Service
Brokers have the same usefulness of the service brokers in service-situated design (SOA), yet they have the
extra capacity for character anonymization. The Software Service Attestation Authority, Data Obfuscator
and Data De-obfuscator are extra elements presented in our methodology. Our methodology ensures that any
of these elements in a cloud processing framework does not fulfill the three conditions at the same time in
Section 6.

SOFTWARE CLOUD:
A Software Cloud provides software as a service upon users‟ requests. Each software cloud may contain
numerous software services, and every software service can be found and got to by clients through Software
Service Broker. A validated client with appropriate accreditations 4 can ask for and procure a service case
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from the software cloud. A service example is a bit of incorporated executable code. The executable code
can be conveyed and keep running on any Infrastructure Cloud. With a specific end goal to secure the
protected innovation of the software, the code is arranged utilizing different code jumbling advances 5, 6 so
figuring out on the service case is this infers Infrastructure service suppliers can't comprehend the
functionalities and calculations of the service example by taking a gander at the code when the service
occurrence is running on Infrastructure Cloud.
Infrastructure Cloud
Infrastructure Cloud gives virtualized framework assets, for example, CPU, memory, and system assets. A
verified client can ask for a virtual machine on which the client can send any stage or working framework to
execute a software service case.
Software Service Broker
A Software Service Broker has two noteworthy capacities. In the first place, it helps clients naturally find
and get to accessible programming services. Second, it helps clients conceal their characters from
programming cloud service providers. A Software Service Broker gives personality anonymization service,
by which clients can utilize nom de plumes of their actual characters so that the clients can obtain service
cases without uncovering their characters. The anonymization of client characters is imperative for ensuring
the privacy of users‟ information since data about the information proprietors may uncover a great deal of
touchy data with respect to the information
Infrastructure Service Broker
An Infrastructure Service Broker likewise has two noteworthy capacities like a Software Service Broker. It
helps clients naturally find and utilize accessible infrastructure services. It additionally gives personality
anonymization service to keep the framework from uncovering users genuine characters.

THE SOFTWARE SERVICE ATTESTATION AUTHORITY(SSAA):
The SSAA is an outsider power to check that a service occurrence does not perform any pernicious
movement that may unveil users‟ private information. For instance, a product service engineer may have
infused a concealed capacity on the product service which transmits user‟s secret information to an
unapproved outsider amid its procedure without the user‟s assent. Since clients don't know whether a
service occasion will go about as portrayed in the service depiction, the SSAA needs to help clients test the
service occurrence before clients utilizing it. At the point when a service occurrence is conveyed on the
Service Testing Platform of SSAA, the SSAA tests whether the service case performs precisely what the
service supplier claims, and whether the service occasion may transmit users‟ information to any
unapproved element. The testing should be possible by 1) checking whether the service example fulfills the
web service portrayal dialect (WSDL) particular of the service, and 2) observing all the system traffics the
product service produces amid its procedure. A methodology for robotized web service testing in view of
syntactic and semantic examination of WSDL particular was introduced in ref. 15. In the wake of finishing
the testing of
the service occasion, SSAA issues an advanced endorsement for the tried service case. An endorsement is
joined to the service occasion with the goal that clients will know whether the service example has passed
the SSAA‟s testing.
A Data Obfuscator:
A Data Obfuscator is a center product gave by a client that can be conveyed on a virtual machine in an
Infrastructure Cloud. The Data Obfuscator gives a working framework environment to programming service
occasion to be keep running in an Infrastructure Cloud.The service occurrence in an Infrastructure Cloud can
utilize framework assets just through the interfaces of the Data Obfuscator. The Data Obfuscator has the
accompanying security assignments to guarantee that users‟ secret information is not uncovered to
infrastructure service providers:
1. Sets up an encryption key with the client. The key is picked by the client and not uncovered to any
procedure, stage or gadget of the cloud registering framework.
2. Encrypts any information being put away in the physical stockpiling of the cloud or being
transmitted through the system.
3. Obfuscates touchy information
being prepared in the service examples. The muddled information can't be de-jumbled in the stages or
physical gadgets of an Infrastructure Cloud so that its infrastructure supplier can't comprehend the
significance of the touchy informatio
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Fig .2 Data Obfuscation Architecture in Cloud Environment
A Data De-obfuscator:
It de-obfuscate obfuscated information so that a client can see the plain information. A Data De-obfuscator
stays in the user’s PC constantly.
Our methodology depends on three elements:
1. Separation of programming service providers and infrastructure service providers,
2. Hiding data about the proprietor of information and
3. Data obscurity.
With these three components, our methodology can guarantee that no less than one of the three conditions in
Section 5 is not fulfilled in each of the seven substances in cloud registering framework because of the
accompanying reasons:
Although a product service supplier knows the usefulness of a service occasion and the information
arrangement of clients' data and can fulfil Condition 3), since programming service occurrences are
conveyed to Infrastructure Cloud through its Software Service Broker and Infrastructure Service Broker,

DATA OBFUSCATION IN INFRASTRUCTURE CLOUDS:
Data obfuscation is the procedure of changing the configuration or structure of information to shroud the
importance of information. The significant distinction in the middle of encryption and obfuscation is that
scrambled information can't be handled until it is decoded, however obfuscated information can be prepared
without de obfuscation. In our methodology, information obfuscation is utilized to process clients'
information in an infrastructure cloud without uncovering any clients' particular private information to the
infrastructure administration suppliers.A way to deal with jumbling information, which is transmitted from a
client to programming layer of a cloud processing framework for securing client's protection, is accessible.
How-ever, this methodology is restricted in the utilization of information obfuscation on the grounds that the
obfuscated information must fit into the client interfaces gave by administration suppliers. In our
methodology, information obfuscation happens between the product layer and the infrastructure layer as
appeared in Fig.2 so that the utilization of information obfuscation is not compelled by the client interfaces
gave by the administration suppliers. The general arithmetical depiction of information obfuscation is as per
the following. Assume a client wishes to utilize an infrastructure cloud administration to prepare a capacity
F on the client's info x without uncovering the importance of x to the infrastructure service provider
Obfuscation function X and de-obfuscation function Y have following properties:
1. Y(F(X(Z; k); k) = F(Z), where k is an obfuscation key unknown to the infrastructure service provider
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2. The infrastructure service provider cannot understand the meaning of x by examining O(Z; k)
3. Y or k cannot be derived from X
4. X(Z; k) and Y(F(X(Z; k); k) can be calculated in polynomial time
At the point when an information obfuscator is sent by a client on a virtual machine in the Infrastructure
Cloud, the information obfuscator muddles the client's info information x utilizing one of the accompanying
three strategies:
Technique A)
Take sham information from a client and produce discretionary sham yields. In this methodology, a client's
info information is entered to a product administration occurrence through the information obfuscator. Since
the infrastructure administration supplier does not know the info information organization of the
administration occurrence, the information obfuscator can take any number of sham data information from
the clients. Just the client's inputs to be handled are given to the product administration case, and the
information obfuscator creates discretionary sham yields on the client's spurious inputs. The yields produced
by the administration occurrence from the client's inputs, and the fake yields created from the client's
spurious inputs by the information obfuscator are combined and encoded, and sent back to the client. The
fake yields are stamped so that information de-obfuscator in the client's PC can perceive the spurious yields
after the all the yields of the administration case are decoded.
Technique B)
Utilize a document framework not known not the infrastructure suppliers. A document framework is a
strategy for putting away and sorting out records and information into PC recollections and capacity gadgets,
for example, hard plates or CD-ROMs. On the off chance that an infrastructure administration supplier can
comprehend the record framework structure of a client's working framework running on the infrastructure
cloud, the administration supplier might have the capacity to find and concentrate clients' information from
recollections or capacity gadgets. Information obfuscator utilizes a record framework which is not known
not of the infrastructure suppliers so that the infrastructure administration suppliers can't separate significant
information from the memory or capacity gadgets of the cloud registering framework.
Technique C)
Change clients' info information. Information obfuscator changes the configuration or estimation of clients'
information so that the infrastructure administration supplier can't comprehend the importance of the
information. Every one of the operations connected with the first information should likewise be appropriate
to the changed information so that the product administration case can prepare the obfuscated information.

RESULT AND DISCUSSION:
in this paper discussed cloud security and their models as a result security plays an maximum for the user’s
because the data was in the control of third party especially in Infrastructure as a service the physical part in
the third party hand ,so the level of security of data is not considerable , so using the data obfuscation model
can confuse the intruder for some extend ,

Fig .3 Databases with real values
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Fig .4 Obuscated Database

for example hosting a online exam in a cloud the questions and the answers will be in the third party that’s
means cloud service provider can easily out the question and answer , in order to confuse the intruder ,in
question and answer database used some obfuscation technique and obfuscated the data which is present in
the database

Fig.5. (De-Obfuscated data from the cloud IAAS)

CONCLUSION AND FUTURE SCOPE:
In this paper, we have introduced a way to deal with ensuring clients' secret information in cloud registering
from cloud administration suppliers. Our methodology depends on new cloud framework engineering, which
has three elements:
1. Separation of programming administration suppliers and infrastructure administration suppliers,
2. Hiding data about the proprietor of information and
3. Data obfuscation
. Our cloud framework engineering guarantees that cloud administration suppliers can't know area of the
clients' information, get to the client's information, or comprehend the importance of the client's information
at the same time. Our trial results on the execution of our information obfuscation and de-obfuscation
demonstrate that the overhead for information obfuscation and de-obfuscation seems to increment straight
with the span of data information. Consequently, our methodology is adaptable with size of info
information.
Our future examination incorporates joining of the dynamic asset allotment in our cloud figuring design to
bolster various QoS, including security viewpoints. We‟ll additionally incorporate burden adjusting idea in
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this methodology with the goal that when number of solicitations come then assets can be effectively
allotted.
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ABSTRACT:
Pranayama involves breath control techniques that are beneficial for cardio-respiratory system of human
body. Nostril breathing, preferred over mouth respiration forms an important part of pranayama exercises.
This pilot study considered nasal breath parameters like temperature and pressure along with chest
expansion and breath holding time to describe the effects of short-term pranayama. The novelty lies in
developing an instrument for pranayama-INSPRA (Patent filed Application No. 201641008914) to measure
exhaled temperature and pressure while using the Internet of Things (IoT) technology to store and display all
the data on mobile. With sixty normal individuals of different age groups being subjected to two weeks of
scheduled pranayama training, the study resulted in a significant increase of nasal parameters. In due course,
this research could be extended to study the importance of nasal breath parameters for early disease
diagnosis.
KEYWORDS:Pranayama, Internet of Things (IoT), quantification and nasal breath.

INTRODUCTION:
Yoga, an art which bridges spirit and physical body together, though originated inthe ancient India has
received attention all over the world. Statistics shows that the number of US yoga practitioners in 2016, has
increased to more than 36 million, up from 20.4 million in 2012.1One of the most powerful practices of yoga
is pranayama which deals with control of breath, helping in physiological and psychological well-being.
Regular practice of pranayama improves the functioning of body processes and heals many disorders to a
great extent.2,3
Yoga and Ayurveda go hand in hand; practice of both involve asanas, pranayama and meditation promoting
overall health development.4 The 2007 National Health Interview Survey found that yoga is one of the top
10 complementary and integrative health approaches used among U.S. adults.5 Interest to explore the
physical, psychological and spiritual benefits of pranayama provides an ever growing research field in this
direction.
Measuring respiratory rate, blood pressure, body temperature, etc. helps in understanding the effects of
pranayama on individuals. Earlier studies reveal that pranayama reduces stress, lowers heart rate and blood
pressure, helps relieve anxiety, depression and improves overall physical fitness, strength and
flexibility.6,7Some pranayama changes the body temperature, whereas, some maintain it at the normal level.
A significant decrease in respiratory rate and an increase in peak expiratory flow rate (PEFR) are also
reported.8 In addition to these, there are other body parameters that are affected by pranayama and are
significant in providing information related to lung function, respiratory rate, asthma diagnosis, and brain
activities.
Gupta et al.developed a thermistor respiratory monitor to detect patient’s breath through a nebulizer mask.9
However, it lacks pressure sensing element and differs in application. Curti et al.invented a nasal and oral
breath monitoring device for measuring and processing respiratory air wave and airflow information during
a sleep apnea diagnostic session.10Though it incorporates both temperature and pressure transducer, the use
of nasal cannula makes it expensive and uncomfortable because of its small diameter. Ankad Roopa Bet al.
studied the effects of pranayama by considering chest expansion, breath holding time and peak expiratory
flow rate in healthy individuals.8 Despite various methods to monitor the changes in the respiratory
parameters after pranayama, developing a cost effective and non-invasive instrument to quantify nasal
breath temperature and pressure remainsa potential fieldof research.
This paper proposes a simple non-invasive instrument to quantify nasal breath temperature and pressure
after short-term pranayama for healthy individuals based on age. A nebulizer face mask fitted with a NTC
282

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

thermistor and a MEMS based piezoresistive transducer proves to be the best combination for accurate
measurement. Chest expansion and breath holding time are also recorded. The scope covers the contribution
of these parameters to study the effects of pranayama.The results in this paper provide a strong foundation
for future work in bioinstrumentation field to assess furthermore effects of pranayama on eyesight, breathing
abnormalities and cure of diseases at an early stage. Moreover, uncertainty about the time for which the
changes observed in pranayama practicing individuals persist extends the scope for future research.

BLOCK DIAGRAM OF INSPRA:
Alow-cost, compact and uncomplicated instrument which measures and displays various nasal parameters
for pranayama is shown in Fig.1. The hardware and software part of the complete measurement system is
described below.
Measurement System block diagram

Fig. 1:System block diagram
1. Hardware Design
Subjects are made to wear a standard nebulizer mask installed with a thermistor and a pressure
transducer to isolate the parameters from the surroundings.9,10 Enough space available inside the mask
allows placement of both the sensors with ease and ensures comfortability as shown in Fig. 2.
Temperature sensor
Thermistor, being the most sensitive, small in size and cheap is preferred for measuring expired air
temperature.9,11 A fabricated NTC Thermistor (NTHS1206N02N1002JE) is pasted at the inner surface of
mask in front of nostril. Thermistor has a resistance of 10 kΩ at 25 °C connected in series with a standard 10
kΩ resistor. A change in temperature causes a change in resistance of thermistor, which in turn affects the
voltage across it. The sensor is calibrated against standard nasal temperature values of a normal human
being which lies in the range of 24 °C - 34 °C.12
Pressure sensor.
MEMS based piezo resistive transducer (MP3V5050GP) is fitted at the bottom of the mask. The person
breathes through an airflow tube placed close to the nostrils which goes to the inlet of pressure sensor.
Dynamic variations in exhale pressure changes the resistance connected in a wheatstone bridge inside the
module which is detected by the output voltage. A small pin handle attached to the flexible tube allows it to
move depending on the nostril through which exhalation is more effective. Monitoring of nasal breath
pressure using MEMS based pressure sensor pertains to ease of placing it closer to the nostrils and dynamic
response characteristics.13,14 The pressure transducer is calibrated against the standard pressure range during
exhalation for a healthy human being which varies from 0.3 kPa to 2 kPa.15Other respiratory parameters
A measuring tape is used to determine the chest expansion during deep inhalation and exhalation. Breath
holding time is counted from the time of holding breath after deep inspiration till the breaking point of the
held breath using a stop watch.8 An Android based app allows to enter the readings manually and finally
display them along with other parameters.
Standard nebulizer mask
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Fig. 2: Nebulizer mask fitted with thermistor and MEMS based pressure sensor
2. Software Design
Sensors are interfaced with Arduino board that is connected to computer.The processing and conversion of
raw data into final values requires Arduino software in addition to microcontroller board. The Internet of
Things (IoT) plays an important role in data storage and communication between Arduino and Android
application.
Arduino
Raw analog output from the pressure and temperature sensors which goes to A0 and A1 pins of the Arduino
Megarespectively are converted into digital values by the microcontroller’s 10-bit ADC (Eq.1). Arduino
IDE software is used to read the voltage values from the sensors and display the corresponding pressure and
temperature in serial monitor according to equations (5) & (6) while sending the highest of each to the
server.
Sensors produce voltage as their output which needs to be fed to a proper signal conditioning circuit so as to
receive accurate temperature and pressure readings. Obtaining the analog voltage from raw ADC values
requires the following relation:
ADC reading
Analog voltage measured
Resolution of ADC
System voltage
VÝ rawADC
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changes with the change in nasal breath temperature. Applying voltage divider theorem,
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Similarly, when dynamic pressure is applied to a pressure transducer of a particular sensitivity, voltage is
produced which is related to input pressure as
From eq. (1)
rawADC
V2 B
C - 1000
204.6
Change in output voltage
Sensitivity
Change in input pressure
Sensitivity of pressure transducer = 56 mV/kPa
V2
S B C
P
P è åz ë
……………….. (6)
RT – Thermistor resistance in kΩ
RS– Standard known resistance of 10 kΩ
VO – Output voltage across thermistor in V
RO – Thermistor resistance at 25°C
T – Required nasal breath temperature in kelvin
V1– Output voltage of pressure transducer in mV
P – Required nasal breath pressure in kPa
Internet of Things (IoT)
The Internet of Things (IoT) connects devices to the internet enabling exchange of data in a more
secured way.16Various technologies to ensure connectivity, such as Bluetooth, Wi-Fi, NFC, etc. already
exist, but most of these have restriction on range and often need additional hardware such as a local control
server or appliance.
ThingSpeak provides free cloud data storage platform and develops Internet of Things applications.17,18
Sensor data is sent to it from Arduino via an Arduino Ethernet Shield using an IP address. ThingSpeak has
an IP address dedicated for its API. A ThingSpeak channel is created where the data is published and
retrieved by Android application using JavaScript Object Notation (JSON) for display.

IoT flowchart
Raw data from sensors

Arduino
Processed data

Ethernet shield
(IP address)
Internet

ThingSpeak
(Account Registration)

API link
(Data stored)

Android
Application

HTTP protocol

JSON parsing
Data retrieval

Mobile display
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Fig. 3:IoT flowchart

METHODOLOGY:
60 healthy subjects from VIT University, Vellorewithin the age group of 15-60 yearswho had been
practicing pranayama for half an hour daily early in the morning since two weeks in the month of March’16
were subjected to measurements with their consent. The yoga practice schedule is as follows:
1. Prayer
- 5 min.
2. SuryaBhedan
- 5 min.
3. Anulom Vilom - 5 min.
4. NadiShuddi
- 5 min.
5. Bhastrika
- 5 min.
6. Meditation- 5 min.
Individuals were made to wear a nebulizer mask before and after pranayama. Each person was asked to
breathe five to six times through airflow tube until a stable highest nasal pressure was recorded. Similar
procedure was repeated for exhaled breath temperature. After the completion of nasal breath measurements,
subjects were asked to hold their breath after a deep inspiration for which breath holding time and chest
expansion were noted.

RESULTS:
The age of subjects varied from 15 to 60 years divided into 3 groups i.e. 15 to 30 years, 30 to 45 years and
45 to 60 years. A significant measurable change was reported in the mean value of all four parameters. Mean
value range for nasal pressure (kPa) was 0.80±0.44, nasal temperature(°C) was 29.86±1.7, chest expansion
(cm) was 92.56±12.48 and breath holding time (sec) was 34.6±9.1 as shown in Table 1.Among the three age
groups, the most significant changes after pranayama were shown by age group of 30 – 45 years given by
nasal pressure of 0.46 kPa, nasal temperature of 0.82 °C, chest expansion of 0.96 cm and breath holding time
of 4.72 sec.
The minimum increase in nasal temperature, pressure and chest expansion of 0.77 °C, 0.31 kPa and 0.76 cm
respectively was observed for the age group of 45 – 60 years.
Table 1 shows an increase of 0.33 kPa, 0.46 kPa and 0.31 kPa in nasal breath pressure forage groups of 15 –
30, 30 – 45 and 45 – 60 years respectively.Nasal breath temperature recorded an increase of 0.46 °C, 0.82 °C
and 0.77 °C for age groups of 15 – 30, 30 – 45and 45 – 60 years respectively. The change in chest expansion
(cm) and breath holding time (sec) was found to be in the range of 0.86±0.10 and 4.06±0.67 respectively.
Table 1: Mean & Standard Deviation of nasal breath parameters for different age groups
Age groups
(in years)

15-30

30-45

45-60

Parameters

Nasal Breath Pressure (kPa)
Nasal Breath Temperature (°C)
Chest Expansion (cm)
Breath Holding Time (sec)
Nasal Breath Pressure (kPa)
Nasal Breath Temperature (°C)
Chest Expansion (cm)
Breath Holding Time (sec)
Nasal Breath Pressure (kPa)
Nasal Breath Temperature (°C)
Chest Expansion (cm)
Breath Holding Time (sec)

Mean
Before
0.56
29.26
92.74
28.53
0.63
30.20
94.65
32.57
0.45
28.54
92.37
36.02

After
0.89
29.72
93.55
31.92
1.09
31.02
95.61
37.29
0.75
29.31
93.13
39.90

Standard
Deviation
Before
After
0.15
0.17
0.18
0.19
5.18
5.15
1.73
1.86
0.06
0.09
0.33
0.36
7.04
7.04
2.54
3.60
0.04
0.06
0.30
0.35
4.99
5.25
0.91
0.84

Finally, all the parameters were successfully displayed on mobile through Android application-INSPRA as
shown in Fig. 4.
INSPRA Android Application
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Fig. 4: (a) Login screen – Filling of subject’s details(b) Android app INSPRA – display of parameters

DISCUSSION:
Based on the results of study and literature review performed prior to this research, following discussions
are made.Pranayama enhances the amount of oxygen intake which in turn, produces more carbon dioxide
and this changing airflow alters the nasal airway resistance. Nasal congestion decreases with pranayama
exercises or with elevated breathing carbon dioxide levels or holding the breath.19,20 Reduced airway
resistance results in increased exhalation pressure after pranayama. This suggests that expiratory muscles are
stretched to their full extent, expanding the chest and respiratory system works more efficiently and
completely. Strong exhalation pressure (positive intrapulmonary pressure) can increase heart rate by over 30
percent above the baseline rate.21,22During pranayama, retention of inhaled breath raises the body
temperature as oxygen is absorbed.23The main idea is to maintain body temperature all the time which is
done by respiratory heat loss and the same is reflected in the form of increased nasal breath
temperature.Nasal respiration controls brain temperature which plays an important role in brain functioning
and psychological states. The heat loss from the upper airways using nasal airflow can reduce parenchymal
brain temperature and might produce selective brain cooling.24Since pranayama involves generation and
release of energy, measurement of nasal temperature can be useful in monitoring respiratory rate and
metabolic rate. The study of relationship between chest expansion and lung function reveals that an
increased chest function after pranayama indicates an improved lung function which supports its
benefits.25.The prolonged breath holding time after inspiration is consistent with previous studies.26,27.
Inhalation during pranayama causes a considerable increase in the lungs volume which stretches the walls of
alveoli to the maximum extent. Regular practice of pranayama improves endurance and control over the
respiratory musculature thus enabling stretch receptors to withstand more stretching before sending
information to the respiratory centers to initiate exhalation.8Breath holding can initiate powerful
parasympathetic and sympathetic reflexes.28 It also causes vasoconstriction and decreased blood flow to the
limbs, presumably with well-maintained flow to the brain and heart.29

CONCLUSION:
Nasal respiration, despite being considered superior to mouth breathing, lacks research in terms of its
parameters quantification. This paper presents the effect of short-term pranayama on nasal breath pressure
and temperature, chest expansion and breath holding time. A portable and cost effective bio instrument
named INSPRA is developed for simultaneous measurement of nasal parameters. A scheduled practice of
SuryaBhedan, Anulom Vilom, NadiShuddi and Bhastrika along with meditation for two weeks increases
exhaled temperature, pressure, chest expansion and breath holding time irrespective of age. An increased
nasal pressure and chest expansion signifies the stretching capability of respiratory muscles. The complete
breath technique improves the functional efficiency of respiratory system. Nasal breath temperature,
increased after pranayama helps to maintain body temperature at normal level. Considering the results and
their significances discussed thus far, it is fair to conclude that pranayama is beneficial for the improvement
of respiratory processes and brain functioning.

FUTURE SCOPE:
287

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

Further work can be carried out to observe the duration for which the changes observed in
pranayama practicing individuals persist. Extending the usefulness of nasal parameters to diagnosis and
prevention of diseases stand out as potentially important field for further research. Quantitative analysis to
summarize the significances of alternate nostril breathing techniques is the future scope.
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Abstract
Identification of anomalies in soft tissues of human body is of great importance in healthcare, where the
medical professionals by isolating regions of interest and significance in scans of the soft tissue regions in
the body. By completely extracting the specific regions of interest from the entire scan.This allows
healthcare professionals to analyze the diseased tissue clearly and to make better decision making. MRI
scans are most effective in soft tissue regions of the body as they provide good contrast against water and fat
present in these regions .This paper proposes an algorithm to onto a Magnetic Resonance Image [MRI] of a
brain to identify anomalies or other features based on their red, green and blue pixel values. By using a
uniform method to produce the same or similar contrast in the image, the proposed approach can repeatedly
extract the regions of interest.
Introduction
Magnetic Resonance Imaging or MRI is an imaging technique used in the medical field of radiology. Based
upon science of Nuclear Magnetic Resonance, nuclei in atoms are able to absorb and emit radio frequency
energy in the presence of an external magnetic field. For the purpose of medical imaging and research
hydrogen atoms, present in water and fat, are used to generate a radio signal that is detected by antennas in
close proximity to the region being scanned. The MRI image is produced using the scans from the MRI
scanner.
The usefulness of MRI is illustrated by virtue of these systems’ ability to distinguish between normal and
diseased tissue, this helps in isolating cancerous cells revealing metastases and tumors. It is able to provide
better contrast within soft tissue regions of the body. Soft tissue regions of the body include – the Brain,
spine, muscle and the interior of bones. MRI is one of the best ways to identify tumors in the brain. The
proposed approach takes the MRI scan of a brain and highlights contrasting regions of interest as part of its
application.
The MRI scan image obtained must have the color of the contrast regions extracted and provided to the
program so that regions can be isolated. Once the contrast color has been provided the program applies the
image processing methods in order to obtain an image that clearly highlights the contrasting regions of
interest. The relevant MRI images are usually in varying color formats depending on the application and use
of the scan, hence the image is applied with a threshold and the relevant regions are isolated- this type of
approach is common with object tracking applications of image processing.
The approach is developed in python and uses the Open Computer Vision library (OpenCV). The program
is able to isolate regions of interest in MRI scan images; this can help to automatically provide clear
depictions of abnormal tissues to medical professionals for easy analysis. This allows for detection of tumors
and metastases in various soft tissue regions in the body with the help of this program. Furthermore the
algorithm used in this program may be reconfigured and used for other type of scanning techniques as well.
With the help of the OpenCV library real time isolation of regions is also possible to give the specific details
about the contrast color.
Literature review
MRI – A noninvasive medical imaging method used to scan soft tissue regions in the body. Based upon
science of Nuclear Magnetic Resonance, nuclei in atoms are able to absorb and emit radio frequency energy
in the presence of an external magnetic field. For the purpose of medical imaging and research hydrogen
atoms, present in water and fat, are used to generate a radio signal that is detected by antennas in close
proximity to the region being scanned. The MRI image is produced using the scans from the MRI scanner.
Xiao et al [1] worked on trying to bring out the distinctive features by making a correlation between brain
lateral ventricular (LaV) deformation and tumor and next the extracted features were applied for tumor
segmentation of MR images. This technique involves four stages: pre-processing, feature extraction,
segmentation and classification. The first stage entails the issue of non-standardization of intensity,
geometric non uniformity and redundant data in the background image and skull. Lateral ventricular
deformation is used for feature extraction. In the next stage, ie, the segmentation part, unsupervised
segmentation methods are used for the evaluation of LaV deformation feature on the brain tumor
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segmentation. In this paper the methods used repeatedly are K nearest neighbours (KNN) and conventional
Fuzzy connected C-mean (FCM). The experimental results brings out the relevance between LaV
deformation and the region where the tumor is located. A comparative experiment study on tumor
segmentation suggests that, tumor segmentation accuracy goes up when the extracted features are accurate.
In the proposed system, the Specificity and Sensitivity result is 100%.The disadvantage of brain tissue
segmentation is that it can wrongly assign a non CSF pixel to the cluster CSF. To remove this undesired
pixel, a global mask is applied, there by making the region as extracted. In future, this paper proposes that,
by incorporating the LaV deformation as an additional feature, pattern recognition segmentationcan be
obtained , thereby improving brain tissue segmentation .Nandagopal and Rajamony 2, presented a paper in
which through a combination of wavelet statistical feature (WST) and wavelet co-occurrence texture
feature(WCT), obtained from two level discrete wavelet transform, the classification of abnormal brain
tissues in to benign and malignant is obtained. This system consists of four phases: segmentation of region
of interest, discrete wavelet decomposition, feature extraction , feature selection and classification and
lastly evaluation. The support vector machine is used for brain tumor segmentation. WST and WCT is used
in combination for feature extraction of tumor region. This extraction is done from two level discrete
wavelet transform. Genetic algorithm is then applied to select the optimal texture features from the set of
extracted features. The abnormal brain tissue is classified into benign and malignant by using the
probabilistic neural network and the performance evaluation is done by comparing the classification result of
PNN with other neural network classifier. The proposed system has a classification accuracy of 97.5%.
However the major limitation of this system is that, it needs new training for Gaussian SVM classifier
whenever there is a change in image data set and this method can only be applied to CT images. In future
the work can be extended to other types of imaging such as liver CT imaging ,MRI imaging, ultrasound
imaging etc.Kalbhani et al3came out with a paper in which they introduced a method for the classification of
MR images into normal andabnormal. In this method, in the first two levels, two dimensional discrete
wavelet transform (2D DWT) of the input image is calculated and wavelet coefficients of details sub band
are modelled by Generalized Auto Regressive Conditional Hetroscedasticity (GARCH) statistical model.
After feature vector normalization, principal component analysis (PCA) and Linear Discriminant Analysis
(LDA) are used to extract the proper feature and to reduce the redundancy from the primary feature vectors.
Finally the extracted feature are applied to the K nearest neighbour (KNN) and support vector machine
(SVM) classifier separately to determine the normal or abnormal type images. The results shows that the
proposed algorithm can achieve high classification rate and it needs only less number of features for
classification. In the first scenario the classification accuracy achieved forKNN and SVM classifier are
about 97.62% and 98.21% respectively and in the second scenario both classifier achieve about 100%
accuracy
Sindhumol et al4, presented a method which aimed at improving the classification of brain tumor from
Magnetic ResonanceImage based on spectral angle based feature extraction and spectral clustering
independent component analysis (SCICA).In this approach, in the first stage, the MR image is split into
different clusters by spectral distance based clustering. Independent component analysis (ICA) is performed
on the clustered data along with support vector machine (SVM). Here, normal and abnormal datasets,
T1weighted, T2 weighted and proton density fluid inversion recovery images were used for evaluation. ICA
based SVM and other conventional classifiers were used for comparative analysis to establish the stability
and efficiency of SC-ICA based classification. The accuracy achieved by the analysis of ICA based SVM
was in the range of 98% and 96.1% for the reproduced lesion. There is scope for extension of the proposed
method in future and it can be refined with an adaptive threshold selection scheme and the expansion of
multi spectral data with more informative MRI sequence, the same can then be used for the analysis of
several brain tissues. The experimental outputs show that the classification performance varies based on the
threshold values selected. The limitations of this methodology is; low threshold values can improve the
classification accuracy of local features, but it may cause over clustering, which adversely affects the normal
tissue analysis. Another constraint is the feature extraction cost due to clustering in SCICA.Navarro et al5 ,
in their approach paperadopted a new method for feature selection of dimensionality reduction and used a
number of off the shelf classifiers on various HMRS modalities ie, long and short echo times and an adhoc
combination of both. By using a entropy selection algorithm in the feature selection, they could get a faster
method to generate a relevant subset of spectral frequency. Feature selection is done in the classifier, in an
independent method in the boot strap samples. Next a set of classifier is developed on the boot strap samples
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using previously selected set of features and the result is the selection of a specific classifier for each data
type. Thereafter a final model is obtained using boot strap sample applying iterative procedure. The
accuracy achieved under this system is nearly 95%. The future research work can further extend the use of
the proposed methodology to other brain tumor classification problems with different pathologies and
different pathological groupings.
Saritha et al 6have presented a paper which proposes that classification of Brain MRI can be achieved by
integrating wavelet entropy based spider web plots and probabilistic neural network. The proposed
technique uses two steps for classification ie wavelet entropy based spider web plot for feature extraction
and probabilistic neural network for classification. On the obtained brain MRI, the feature extraction is done
by using wavelet transform and its entropyvalue is then calculated and spider web plot area calculation is
done. Next with the help of entropy value, classification using probabilistic neural network is computed. The
advantage of using Probabilistic neural network is that it provides a general solution for pattern
classification problem and its classification accuracy is about 100%. However the limitation of the technique
is that, fresh training is requiredwhenever there is a change in image database.Sumitra and Saxena 7. In their
paper, the authors have proposed a methodology which uses a neural network technique for the classification
of magnetic resonance brain images. The techniques proposed consist of 3 stages: a) feature extraction, b)
dimensionality reduction and c) classification. In the first stage, feature extraction is done by using PCA
from MR images and essential features like mean, median, variance, correlation values of maximum and
minimum intensity are culled out. In the classification stage, the classifier based on back propagation, neural
network have been developed. The classifier so developed then classifies the image as normal, benign or
malignant. Resultshave shown that the BPN classifier provides a fast and accurate classification, far better
than any other neural network classifier. The classificationaccuracy of testing data set of brain image is
about 73%. In future work can be extended so that the performance can be increased by increasing the
database.Jayachandran and Dhanasekharan 8 co-authored a paper in which , using a statistical and support
vector machine classifier, they worked out a hybrid algorithm for detection of brain tumor inmagnetic
resonance imaging. The technique involves 4 stages ; these are ; noise reduction, feature extraction, feature
reduction and lastly classification. In the first stage anisotropic filter is used for noise reduction and to make
the image appropriate for extracting features. The second stage entails texture features are extracting texture
features using grey level co-occurrence matrix. In the next stage the extracted feature is further reduced by
using principal component analysis (PCA). In the fourth stage, the FSVM classifier is then used to classify
the subject as a normal or abnormal image. The classification accuracy in this approach is about 95.80%.
The limitations of this paper is the use of principal component analysis, which reduces the lower
dimensionality of the texture feature.
Nantha Gopal and Sukanesh 9 presented a paper whereby a computerized software system has been designed
for segregating and classifying benign and malignant tumor. The authors have proposed a methodology for
selecting both dominant run length and co-occurrence texture feature of wavelet approximation tumor region
by a support vector machine (SVM). On the tumor region,Two Dimensional Discrete Wavelet
Decomposition, having noise, is performed. Out of the seventeen features extracted , six features are further
segregated using students t-test. These selected Features are fed to the classifiers for classification .Here
SVM and probabilistic neural network classifiers are used. By using k fold cross validation method,the
classification accuracy is evaluated. The classification accuracy obtained in this method is about 96.4%.
Experimental results have shown that by using SVM classifier, a high degree of segmentation and
classification accuracy can be achieved. However, the paper also suffers from limitation of requiring a new
training set, whenever there is change in the data set. Further this method can be applied only to CT images.
The work can be extended in future to other types of imaging such as liver CT images, MRI imaging and
ultra sound imaging.Deepa and Devi 10 proposed an automation of biomedical image classification method
in their paper, which utilises the capability of backpropagation (BP) and Radial Basis Function (RBF)
neural network function to segregate brain image into cancerous or non-cancerous. The proposed system
consists of two phases. In the first phase, statistical features are used to obtain texture feature extraction
from brain MRI images. In the next phase, on the basis of these texture features, BPN and RBFN classifier is
used for classification of brain images. After classification, tumor region is extracted from those images and
are again classified as malignant by using the segmentation process. In the proposed system , the main
limitation is in selecting the optimal features to distinguish between classes. This can be overcome by
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incorporating spatial auto correlation by fusing at different level reduces MSE in case of RBFN. The future
work would require, improving RBF using spatial decomposition technique ie like shrinking and kernel
catching. For better processing second level decomposition method can be implemented for image wavelet.
Mustara &Suchalatha 11presented a paper on a system for brain cancer detection and classification. They
used such image processing techniques like histogram equalization, image segmentation, image
enhancement, morphological operation and feature extraction. These techniques were then developed for
the detection of brain MRI images. The texture feature has been isolated in the detected tumor by using gray
level co-occurrence matrix (GLCM). These extracted features are then compared with the features stored in
the knowledge base. Finally neuro fuzzy classifiers have been developed for the recognition of different
types of brain cancer. The entire system was tested in two phases firstly learning/training phase and
secondly recognition/testing phase by using ANN classifiers .Jafari and Shafaghi 12. The authors proposed a
hybrid approach for the detection of brain tumor tissue in MRI by using a combination of genetic algorithm
and support vector machine. Their system consists of 4 stages. The first stage is pre-processing where noise
removal and contrast enhancing is done. The second stage carries outsegmentation, skull stripping is done
with the help of morphological operations. The third stage does feature selection and extraction. Feature
selection which is done by genetic algorithm, is based on 4 categories- static features, Fourier and wavelet
transforms histogram and the combination of prior set. In the last stage, the selected features are fed as
inputs to the support vector machine classifier to detect normal and abnormal brain with an accuracy of
83.22%. The limitation of this methodology is that wavelet transform requires large storage space and
computational costs are quite high.Rathi and Palani13have given a unique method of feature selection and
extraction in their paper. This method on the basis of a combination of features like intensity, texture, shape ,
classifies the tumor region as white matter(WM), gray matter(GM), CSF, abnormal and normal area. For the
comparison of nonlinear technique with linear ones, the support vector machine (SVM) classifier is used.To
reduce the number of features to manageable levels,Principal component analysis (PCA) and linear
discriminant analysis (LDA) methods are used. Under the proposed technique, feature selection becomes
easier, as it analyses the data according to the grouping class variable and gives reduced feature set with
high class accuracy. The classification accuracy achieved is 98.87%. However this paper has limitations of
using principal component analysis, which reduces the lower dimensionality of the texture feature.Zarandi
et al14, brought out a type II fuzzy expert system for detecting human brain tumor using T1 weighted MR
images. Their approach consists of four stages: pre-processing, segmentation, feature extraction and
approximate reasoning. A fuzzy rule base by aggregating the existing filtering method is used in the preprocessing step, in the next stage, segmentation is done by extending the probabilistic c mean (PCM)
method by using the type II fuzzy concepts , mahalanobis distance and kown validity index. In the third
stage, feature extraction is done by thresholding methodand in the final stage , a type II approximate
reasoning method is applied to identify the tumor grade in brain MRI. Experimental result shows that this
proposed system is superior in recognizing the brain tumor and its grade than type I fuzzy expert system. In
future , enhanced scope of work can include, use of parametric operator insteadof standard ones to make
the system more adaptive.
Zhang et al 15 presented a paper on classification of a given brain MRI into normal and abnormal by using a
neural network based method.In the first instance the system uses wavelet transform to extract features from
the image and then applies the technique of principal component analysis (PCA) to reduce the dimensions of
features. By reducing the dimensions, the features can send back to back propagation neural network. Next
the scaled conjugate radiant (SCG) is applied to find the optimal weight of neural network. The
classification accuracy of both training and test image are 100%. In future the proposed method can be
employed for MR images with other contrast mechanisms such as T1W, proton density weighted.
Kharrat et al 16have given a combination of genetic algorithm and support vector machine (SVM)in their
paper, for the classification of brain tissue .
The proposed method has 3 steps:-a) feature extraction, b) feature selection and c) classification. In the first
step, a wavelet based texture feature is derived and the optimal texture features are isolated from normal and
tumor region using spatial gray leveldependence method(SGLDM). Next these features are given as input to
the SVM classifier. The optimal features are used to classify the brain tissue into normal, benign and
malignant tumor and lastly their performance is evaluated. The accuracy of the proposed system varies
between 96.37 to 98.99%. The limitations of this paper is that a fresh training set is required whenever there
is change in the image database.Lashkari 17 has presented this paper and given a unique approach for an
automated brain tumor detection method that uses T1,T2 weighted and PD, MR images to determine any
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abnormality in the brain tissue. The proposed technique mainly consists of four stages- pre-processing,
feature extraction, feature selection, classification. In pre-processing stage the increase in contrast between
normal and abnormal brain tissue is done and DFT of the image is computed. Feature extraction is carried
out in the next stage. In this step, non-statistical feature extraction called, Gabour wavelet, is used and the
feature selection is done through kernel-F score method. These extracted features are then sent for further
classification through the multilayer perception neural network. The system suffers from the limitation of
having to use all the 3 modalities such as T1, T2 weighted and PD MR Images. In future further study
would entail the integration of features derived from fractural analysis which describes the local texture or
ruggedness in terms of an estimated value called Hurst Coefficient.Jain 18authored a paper in which he
adopted artificial neural network to classify brain tumor. Theproposed system involves three stages: preprocessing feature extraction, and classifier. In the pre-processing stage, to sharpen and enhance the binaries
image, histogram equalization and morphological operations are performed. Feature extraction is done by
gray level co-occurrence matrix (GLCM) method. Next the isolated features are fed as inputs to the BPN
classifier for classification. Lastly the image is classified into normal or abnormal image. The classification
accuracy reached is about 96.84%.For future, work can be extended by using an improved artificial neural
network with improvement in feature functions which will help to achieve distinct and well demarcated
data.El-Dahshan et al 19 in their paper presents a hybrid technique for the classification of Magnetic
Resonance Images (MRI). The proposed method consists of three stages: feature extraction, dimensionality
reduction andclassification. In the first stage feature extraction is done by Discrete Wavelet Transform
(DWT). In the second stage, the feature of Magnetic Resonance Image has been reduced by using Principal
Component Analysis (PCA). In the classification stage two classifiers have been developed. The first
classifier is based on feed forward back propagation artificial neural network (FP-ANN) and the second
classifiers have been used to classify subjects as normal or abnormal MRI human image. A classification of
97% and 98% has been obtained by FP-ANN and K-NN respectively. The results shows that the proposed
technique is robust and effective compared with other recent work. The limitation of this work is that it
requires fresh training each time when ever, there is a change in the image data base. In future the work can
be extended for the developed technique for processing the pathological brain tissue. Georgiadis et
al20adopted a novel approach for identifying metastatic and primary brain tumor on magnetic resonance
image using a software system. The study employed a Modified Probabilistic Neural Network classifier
(PNN). By
incorporating a nonlinear least square feature transformation (LSFT) intothe modified
Probabilistic Neural Network classifier (PNN) classifier, six features were able to be extracted from the T1
weighted image. By this method they reached a classification accuracy of 95.24% for distinguishing
between metastatic and primary tumor and 93.48% for distinguishing gliomas from meningiomas in the first
level and in the second level classification accuracy reached was 100% when selecting the Region of
Interest(ROI) across the pixel. In the first level gliomas and menigiomas were grouped into primary brain
tumor with the help of third degree LSFT PNN classifier and in the next level, the primary brain tumor is
again classified in to gliomas and meningiomas with the help of second degree LSFT PNN.
Proposed method
Image thresholding – It is a method of image segmentation that can help extract specific segments from a
given image by filtering out certain colored elements from the image. The filtering may be done for a single
color or for a specific range. This project along with the program created with it must be provided this
specific range in order to threshold the regions of significant importance. The process of thresholding the
image maybe performed in many ways, a common and simple method would be to select each pixel and
check it with the thresholding condition to determine, if it lies within the range or outside or it based on
which it is either made into a 1 or 0 converting it into a binary image.
Masking – It is a process of filtering out a specific part of an image using a certain type of matrix.
Inproposed approach making is achieved by performing bitwise operation of the original image and the
thresholded image.
OpenCV – Open Computer Vision - OpenCV was designed for computational efficiency and with a strong
focus on real-time applications. It is an open-source library that includes several hundreds of computer
vision algorithms .OpenCV is released under a BSD license and hence it’s free for both academic and
commercial use. This open source library was used to build the application used by this work, as it allows
for easy manipulation of image data and provide outputs easily. NumPy is the a package for scientific
computing with Python and a prerequisite for OpenCV, It contains among other things a powerful Ndimensional array object making it easy to work with N- dimensional image data arrays.
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Algorithm
Step 1 The Image is obtained from an MRI scan.
Step 2 The color of the tissue anomaly is isolated and passed to program.
Step 3 The image is loaded into program.
Step 4 Boundaries for the thresholding filter are set
Step 5Lower and upper boundaries are set
Step 6 Thresholding is applied and mask image is created
Step 7 Bitwise and operation performed using mask and original image
Step 8 Image is displayed

The cv2.imread () function is used to load the image into the program. The boundaries are initialized into
a tuple that has only 1 element with 2 arrays [Lists] of size 3 each containing the BGR [same as RGB
just a different order] values of the boundaries of the threshold and then the lower and upper thresholds
are extracted from this and stored in NumPy supported np arrays.
Using the cv2.inRange() we apply the thresholding boundary conditions and using the
cv2.bitwise and () we apply the thresholded image as a mask and apply it onto the original to create the
final image.
Source Code:
import cv2
import numpy as np
cap = cv2.imread('MRI-Brain.jpg')
boundaries = [
([150, 150, 150], [180, 180, 180])
]
while(True):
image = cap
for (lower,upper) in boundaries:
lower = np.array(lower, dtype = "uint8")
upper = np.array(upper, dtype = "uint8")
mask = cv2.inRange(image,lower,upper)
output = cv2.bitwise_and(image, image, mask = mask)
cv2.imshow("Keypoints", output)
if cv2.waitKey(1) & 0xFF == ord('q'):
break
cap.release()
cv2.destroyAllWindows()

Results
The input images for the proposed algorithm as shown in figure1.

Fig1. MRI scan of a brain, visually discern that there are contrasted tissue regions that could be of possible
interest for analysis
The regions of interest is shown in figure2.
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Fig2. Result of the program with the regions of interest clearly highlighted and visible allowing for easy
analysis of the features in the image.
Conclusion
The proposed approach successfully extracts regions of interests from the input image and displays them in a
cleaner and easy to analyze. The image is successfully loaded into program and thresholded according to the
contrast colors in order to get the best visual fidelity of the regions. This method is currently applied to a
program that works with an MRI scan however this same method maybe used for similar imaging
techniques with a few tweaks to the process; the only requirement is to have high contrast between the
“regions of interest” and normal tissue so that thresholding maybe efficiently applied.Future applications
and further avenues for expanding this research include the opportunity to apply this or similar techniques
on other types of medical scans. Furthermore it is possible to integrate this into different systems that help
patients as well as healthcare specialists – an online portal system that can be accessed over the internet that
provides preliminary observations from the uploaded image of the medical scan.
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ABSTRACT:
In the health science industry, automated prediction of the patient’s diseases using trained models is an
emerging field to facilitate doctors and medical practitioners. Use of machine learning algorithms plays a
major role in classifying/ predicting the patient’s disease, given the parameters and factors that determine the
disease. Out of several such algorithms, Feed Forward Neural Networks are one of the most widely used
learning techniques for pattern classification. As patient’s diagnosis and medicine prescription are more
critical, more accurate machine learning algorithms are needed. In this regard, we prefer to apply
optimization techniques to train neural network parameters, so as to improve the classification accuracy. In
this paper, we review the steady improvements made over training neural networks using nature inspired
metaheuristic techniques and also present an empirical study of few metaheuristic techniques towards the
classification of several medical datasets so as to facilitate an intelligent system to predict the disease and
further it can lead to an option of automatic prescription of drugs for the patients based on the predictions
made by the machine learning algorithm.

KEYWORDS:Artificialneuralnetwork

(ANN);Backpropagation
algorithm
Meansquareerror(MSE),Multilayer feedforwardneuralnetwork (MLFFNN);Classification.

(BPA);

INTRODUCTION:
ArtificialNeuralNetworks(ANNs)are thebiologically inspiredmethods which processes the information same
like
the
neurons
that
are
present
in
thebrain.
ANN
consistsofsmall
processingunitsknownasArtificialNeurons which canbetrainedtoperform complexcalculations. ANN have
several characteristics like adaptability, capability of learning by examples, generalization, function
approximation, optimization, pattern matching and associative memories.1,2 Generally, the architecture,
training algorithm used and the features associated with the classification problem, largely contributes to the
success of neural networks. The Feed-forward NNs have an input layer of source nodes and an output layer
of neurons. In addition to these two layers feed-forward NNs generally have one or more layers in which
neurons are hidden, which extract important features embedded in the input data. A sample feed-forward
NN with two hidden layers is shown in Figure 1.In feed forward neural network models each node sends a
signal to the nodes of the next layer, and each signal is then is multiplied by a separate weight value. The
weighted inputs are summed, and passed through a limiting function. This further scales the output to a fixed
range of values. The output of the limiter function is then broadcast to all the other nodes in the next layer.
The output of every ith node is obtained using Equation 1.

n
yi = fi ( ∑ wij x j + bi )
j =1

(1)

Where: yi is the output of the node, x j is the jth input to the node, wij is the connection weight between the
node and input x j , bi is the threshold(or bias) of the node, and f i is the node transfer function. Usually, the
node transfer function is a nonlinear function such as a linear function, a sigmoid function, a Gaussian
function, etc. Here, we assume the logarithmic sigmoid (Equation 2) transfer function at hidden and output
layer neurons.
298

Int J Pharm Bio Sci 2016 Oct; Special issue SP02 “Healthcare Technology and management.”

1
(2)
1 + e-net
The optimization goal is to either minimize or maximize the objective function by tuning certain parameters.
Using the nature inspired metaheuristic techniques; the major idea is to interpret the weight matrices of the
ANNs as individuals, to change the neural weights. Here, we use mean square error (MSE), given in
Equation (3) as network error function and the objective is to minimizing MSE.
ur
1 N K
(3)
E ( w (t )) = ∑∑ (d k − ok ) 2
N j =1 k =1
y = f (net ) =

ur
ur
Where: E(w (t )) is the error at the t th iteration, w(t ) , the weights in the connections at the t th iteration, dk and
ok represent the desired and actual values of k th output node, K is the number of output nodes and N is the
number of patterns.

Figure 1 Structure of Feed Forward Neural Networks with Hidden Layers
In this paper, we review six nature inspired meta-heuristics techniques namely Ant Colony Optimization
(ACO), Biogeography based Optimization (BBO), Particle Swarm Optimization (PSO), Gravitational
Search Algorithm (GSA), hybridization of PSO and GSA (PSO-GSA) and the standard Genetic Algorithm
(GA) for training feed forward neural networks and apply the same for medical datasets.The rest of the
paper is organized as follows: In section 2, we present the review of existing literature of nature inspired
techniques for training neural networks. In section 3, we tabulate the characteristics of various nature
inspired algorithms considered for our study and present pseudo codes for each of them. In section 4, we
provide the results of few metaheuristic techniques from each category considered for predicting the
patient’s medical behaviour. In section 5, we give concluding remarks followed by references.

RELATED WORK:
Goldberg and Holland proposed Genetic Algorithm (GA) and showed how genetic operators could be used
to optimize various forms of learning techniques by using the evolutionary strategy.3Since then abundant
number of strategies has been applied in various classifier systems for applications in various fields that
require predictions, recommendations, categorical classification etc. There have also been a few medical
applications where genetic algorithms have been used to optimize neural networks. Dybowski et al.
proposed a model that highlights the need for prognosis, a pre-medication analysis which is highly necessary
for patients.4 By using GA, the ANN was trained to obtain suitable results for critically ill patients by
assessing their disease profile before being sent for diagnosis and treatment recommendations. Yang &
Honavar proposed a method to select a subset of features from the patterns to be classified by using GA to
find a near optimal selection and used it to train the neural network. This also helps in the automated design
of the neural network for a feature-specific problem.5Georgieva and Jordanov proposed a conventional GA,
LPtauOthat uses the simplex local search to overcome drawbacks and hence optimize moderately sized
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neural networks for varied datasets that majorly include data involving medical applications.6 Maulik
proposed an effective method for image segmentation in the medical domain using GA to overcome the
local optimum and hence obtain flexibility in the procedure required to carry out medical examination of
tissues.7 This helped in enhancing the visibility of boundaries between the organs/tissues in scans and X-rays
and hence reducing the noise to provide enhanced images. Karegowda et al.used GA to assign optimal
weights to the BPN and also to select the right number of hidden nodes to obtain a better accuracy of the
neural network.8 The application was typical to the diabetes dataset that predicted scenarios of patients
suffering from the disease and the model proved to obtain better performance. Amma proposed GA to obtain
an initial optimal set of weights to train the multi-layer feed forward neural network and then train the
network to obtain better convergence for predicting the risk of cardiovascular diseases.9 This involved
various genetic crossover techniques that were used to attain the best optimization in the network.Eberhart
and Kennedyproposed the Particle Swarm Optimization (PSO), an iterative search technique that exploited
the particle’s position and velocity in the search space and kept a track of the local and global best to
optimize a candidate solution.10 This technique since then has been used to solve many NP class problems
and has also been used in varied learning techniques. Stanley and Miikkulainen proposed a neuro evolution
augmenting method for human behaviour predication.11 It evolves from a basic structure to larger networks
incrementally and uses optimization techniques like GA and PSO to attain better and optimized network
performance. Mazurowski et al. investigated the impact of class imbalance in datasets that are used for
medical diagnosis and used the backpropagation and PSO techniques to train the neural networks and hence
analysed the same for the breast cancer dataset.12 It also shows that the BPN would be a better choice to
train the network in case of imbalanced class data and hence suitable optimization techniques need to be
applied to overcome the imbalanced nature to obtain better convergence. Zaifei et al.highlights a cross
training method between the PSO and the simplex solver that approximates the global optimum when the
PSO is deployed in the search space with simplex operators.13 This technique produces a better precision
rate and improves the neural network performance. Shamsuddin et al. used a novel centripetal accelerated
particle swarm optimization technique to train feed forward neural networks for medical diagnosis
applications including breast cancer, liver disorders and tissue inflammations.14 This technique involved
newton’s gravitational laws and PSO that outperformed the conventional GSA strategy and hence proved to
attain accurate diagnosis in medical applications. Ghaderzadeh proposed a technique to detect prostate
cancer by training a model using the BPN technique and optimizing it with the particle swarm approach to
accelerate the search speed.15 This uses the capability of the BPN that has the ability to find an optimized
local optimal, enhancing the capability of the PSO to achieve the global optimal. Subbulakshmi and Deepa
proposed a method using extreme machine learning and PSO, which has a single layer feed forward network
that was used to explore the search space optimally and hence obtain better accuracy and precision on
medical diagnosis.16Dorigo et al.proposed the Ant Colony Optimization technique (ACO) based on the
behaviour of the ants that seek a path for their food and their respective colonies.17 However, not many
applications in the medical field have been adopted to train neural networks with the ACO method. Socha
and Blum proposed a continuous version of the Ant Colony Optimization technique that was inspired from
the foraging behaviour of ants.18 It was found to outperform the conventional strategies for training and
optimizing feedforward neural networks. This proposed technique was used to train the network with
medical diagnosis datasets and depicted a better confusion matrix. Sivagaminathan and Ramakrishnan
proposed a method that uses subset selection of inputs to the neural network and obtain better classification
rates.19 The ACO was then used to train the neural network to reduce noise and hence could be applied to
various medical classification datasets. Very less effort has been taken on applying optimization techniques
in medical scenarios. Most of the techniques used lack the optimality and critical nature of the scenario is to
be considered. As medical scenarios require the need of trust and verification in the case of right medication
of a patient, we need to use certain optimization techniques that give high precision and performance. As
seen above, the optimization algorithms usually applied are swarm based. These include the Ant Colony
Optimization technique (ACO), the conventional Genetic Algorithm (GA) and the Particle Swarm
Optimization technique (PSO). We consider and explore other areas namely physics-based, biogeographybased and a suitable hybrid of two optimization techniques to train FNNs. In our work, we use the
Gravitational Search Algorithm (GSA), a physics based approach, Biogeography-based optimization (BBO)
to obtain trained models for various medical applications like liver disorder, heart disease, diabetes detection
etc. Among the hybrids, we consider a PSO-GSA based algorithm proposed by Mirjalili et al.that uses the
high convergence capability of the GSA and features of the PSO that enhance the search capability to near
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the global optimal. 20We thus train the above mentioned optimization techniques for disease prediction and
hence can obtain suitable prescriptions for the medication of patients. We compare and contrast these
algorithms for varied medical applications and benchmark our objective to train the MLPs optimally and
obtain the best automatically predicted prescriptions by the model, which could also be verified by a doctor
to deliver the right medication.

METAHEURISTIC TECHNIQUES:
In this section, we provide the characteristics of metaheuristic techniques considered and also provide the
general pseudocodes for implementing the same.
Table 1: Characteristics of Metaheuristic Techniques
Algorithms

Basic
Principle

Solution
representation

Evolutionar
y operators

Fitness

Selection
process

Type
decision
variables

Ant
colony
optimization
(ACO) 17

Cooperative
group of ants

Graph

None

Scaled
objective
value

Probabilistic,
preservative

Particle Swarm
optimization
(PSO) 10

Cooperative
group
of
swarm
intelligence
Models of
biogeograph
y
that
describe
speciation,
migration,
extinction of
species

Real- Valued

None

Objective
function
value

Deterministic
, extinctive

Mainly for
discrete
values
continuous
values
and discrete

HSI of habitats is
real valued

Includes
mutation

Habitat
Stability
Index (HSI)

Probabilistic

Discrete
and
Continuous

Solution
represented
as
objects with agents

None

Objective
function
value

Stochastic

Encoded Set
Chromosomes

Crossover,
Mutation
and Fitness

Decided on
the basis of
problem
objective –
(Minimizing
/
Maximizing)

Probabilistic
and
Stochastic

Both
discrete and
continuous
Both
Discrete
and
Continuous

Biogeography
based
optimization
(BBO) 21

Gravitational
Search
(GSA) 22

Law
gravity

Genetic
Algorithm (GA)

Concept of
simulated
evolution –
“Survival of
the Fittest”

3

of

of

of

Pseudocode for Ant Colony Optimization (ACO)
The following notations are used in the pseudocode given below:
τ - Attractiveness of ant towards an edge
η - Visibility (desirability) of choosing an edge
Step 1: Initialize the base attractiveness ( τ ) and visibility ( η ) for each element of initial Multi layered
Perceptron’s (MLPs)
Step 2: for each iteration do:
Step 3: for each ant do:
a. Make a probabilistic choice using attractiveness and visibility to make a next move to
new weights and biases
b. Place the move to the Tabu list for each ant
c. Repeat until each ant completed a solution
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end
Step 4: for each ant that completed a solution do:

Update attractiveness τ for each edge that the ant traversed

end
Step 5: If local best MLP weights and biases are better than global solution then save MLP as global
solution; end
Step 6: end // when maximum iteration is reached;

Pseudocode for Particle Swarm Optimization (PSO)
The following notations are used in the pseudocode given below:
pbest - is the previous best value and related to only a particular particle

gbest - is the best value of all the particles.
V jd - represents the velocity of j particle with d dimensions respectively
X jd -represents the position of j particle with d dimensions respectively
rand1 and rand2are two uniform random functions.
W - inertia weight whose dynamic range is between 0.2 and 1.2
c1 - cognition coefficient and c2 - social coefficient.
Step 1: Initialize a population of Multi-layered perceptron’s (particles) with random positions and velocities
of d dimensions in the problem space.
Step 2: For each particle, evaluate the desired optimization fitness function MSE (Mean Square Error)
Step 3: Compare particle's fitness evaluation with particles pbest . If current value is better than pbest , then set

pbest value equal to the current value and the pbest location equal to the current location in ddimensional space.
Step 4: Compare MSE with the population's overall previous best. It the current value is better than gbest then
reset gbest to the current particle's array index and value.
Step 5: Change the velocity and position of the particle according to equations (4) and (5) respectively.
V jd = W × V jd + c1 × rand1 × ( Pbestjd − X jd ) + c2 × rand 2 × ( Gbestjd − X jd )
(4)
X jd = X jd + V jd

(5)

Step 6: Repeat step 2 until a Minimum MSE value is achieved or a maximum number of Iterations/ epochs
is reached.
Pseudocode for Biogeography Based Optimization (BPO)
Step 1: Generate initial set of Multi layered Perceptron solutions (habitats)
Step 2: Calculate the MSE fitness function for every MLP(HSI)
Step 3: Update the emigration, immigration and mutation rates for each habitat
Step 4: Combine MLPs according to immigration and emigration rates of their habitats.
Step 5: Select random number of MLPs and mutate some of their weights or biases(habitants)
Step 6: Save some of the MLPs with low MSE(elitism)
Step 7: Check for satisfying criterion
Step 8: Return the MLP with minimum MSE

Pseudocode for Gravitational Search (GS)
Step 1: Begin
Step 2: Random initialization of MLP weights and biases(objects)
Step 3: Fitness evaluation (MSE) of objects;
Step 4: Update the parameters of G, best, worst and M;
Step 5: For i = 1..n
Step 6:
Calculation of the force on each object;
Step 7:
Calculation of the acceleration and the velocity of each object;
Step 8: End for
Step 9: Update the position of the agents (weights and biases)
Step 10: Repeat steps 3 to 7 until the stop criteria is reached;
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Step11: End
Pseudocode for Genetic Algorithm (GA)
Step 1: Randomly select an initial population
Step 2: Evaluate every individual's fitness using a suitable fitness function
Step 3: Determine the population's average fitness value
Step 4: Begin Loop
Select best-ranking individuals to reproduce
Mate pairs randomly or based on certain constraints
Apply a suitable crossover operator
Apply a suitable mutation operator
Evaluate every individual's fitness
Determine the population's average fitness
Step 5: Repeat until finishing condition is satisfied (i.e.) until at least one individual has attained the desired
fitness value or enough a certain number of generations have been completed
Pseudocode for Hybrid Particle Swarm and Gravitational Search (PSOGSA)
For the hybrid, we follow the same procedure as that of the PSO algorithm but we update the velocity using
the equation:
v (t + 1) = v + c1 × rand (i ) × a (t ) + c 2 × rand (i ) × gbest × x (t )
(6)
t
where: c1 and c2 are two constants, vt is the current velocity of the particle, rand(i) is a random integer in a
suitable range found from the search space, gbest is the global best solution obtained so far and the
acceleration of the particle is given from the GSA, calculated as:
a(t ) =

F (t )
M

(7)

Where: the force of the object is calculated from the Universal law of Gravitation and the M is the mass of
the particle currently being considered in the search space

COMPUTATIONAL EXPERIMENTS:
Here we have chosen six algorithms namely Ant Colony Optimization (ACO), Biogeography based
Optimization (BBO), Particle Swarm Optimization (PSO), Gravitational Search Algorithm (GSA),
hybridization of PSO and GSA (PSO-GSA) and the standard Genetic Algorithm (GA) to train medical
datasets. The datasets considered for the experiments are given in Table 2.
Table 2. Dataset and its Characteristics
Dataset
Wisconsin
Breast
Cancer
Mammographic Mass
Thyroid Gland
Post-Operative
Patient
Stat
log
Heart
Disease
Liver disorder

Number of
attributes
9

Number
patterns
683

5
5
8

of

No.
of
Labels
2

Type
Continuous

830
215
87

2
3
3

Continuous, Categorical
Continuous
Continuous

13

270

2

Continuous, Categorical, Discrete

6

345

2

Continuous

Table 3. Classification Rate (in %)
Dataset

FNN

PSO

GSA

PSO-GSA

BBO

ACO

GA

65.00

95.02

97.80

98.38

98.53

84.18

97.21

51.44

78.79

80.60

82.40

81.56

80.12

80.72

Thyroid Gland

69.76

80.00

94.41

96.74

85.58

74.41

85.11

Post-operative
Patient
Statlog Heart

41.86

72.09

73.25

80.23

83.72

76.74

77.90

49.62

82.96

86.66

90.37

90.37

77.40

85.92

Wisconsin Breast
Cancer
Mammographic
Mass
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Liver disorder

57.97

56.23

65.79

72.17

67.53

53.62

60.28

Dataset

FNN
0.8821

PSO
0.04501

GSA
0.0199

PSO-GSA
0.0165

BBO
0.0147

ACO
0.1657

GA
0.0254

1.1502

0.1609

0.1408

0.1302

0.1361

0.1643

0.1512

Thyroid Gland

1.2986

0.2703

0.1198

0.04369

0.1454

0.4309

0.1568

Post-operative
Patient
Statlog Heart

1.1951

0.2311

0.1983

0.1499

0.1531

0.2326

0.2257

0.9984

0.1578

0.1096

0.0879

0.0782

0.2048

0.1209

Liver disorder

0.9196

0.2069

0.2232

0.1892

0.2102

0.2982

0.2375

Table 4. Mean Square Error (After Training)
Wisconsin Breast
Cancer
Mammographic
Mass

Datasets show different behaviours on various optimization strategies. We observe that after optimally
training the neural network, we find that the liver diseases are best predicted by using the PSO-GSA hybrid.
However, in case of the Wisconsin dataset the BBO method gives the highest accuracy with 98.53 percent
rightly predicted test cases. The Statlog heart dataset gives the same accuracy with both BBO and PSOGSA. The Post-Operative dataset and the thyroid prediction both give better results with the PSO-GSA
strategy. From the above behaviour we can say that hybrid algorithms that combine the goodness and
features of two optimization strategies form better approaches in enhancing the accuracy and performance of
the neural network. Also, here we notice that the BBO algorithm performs equally well with the hybrid and
has attained good classification rates in prediction of medical data.
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Figure 2 MSE and Classification Accuracy for Wisconsin Breast Cancer Dataset
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Figure 3 MSE and Classification Accuracy for Mammographic Mass Dataset
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Convergence Curves
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Figure 4 MSE and Classification Accuracy for Thyroid Gland Dataset
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Figure 5 MSE and Classification Accuracy for Post-operative Patient Dataset
The image part with relationship ID rId565 was not found in the file.

Figure 6 MSE and Classification Accuracy for Statlog Heart Disease Dataset
The image part with relationship ID rId565 was not found in the file.
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Figure 7 MSE and Classification Accuracy for Liver Disorder Dataset

CONCLUSION:
As conventional methods lack guarantee in obtaining better classifications, we apply optimization
techniques to feedforward neural networks to develop more accurate classification models. In this paper,
neural network model is applied to the medical datasets to predict the patient’s disease and hence the
modelcan be extended to provide suitable prescriptions for medication. As a future scope still we find there
is a need for development of better models using novel nature inspired metaheuristic techniques for
obtaining more optimal solutions.
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ABSTRACT:
Web Accessibility means that everyone, including those with any disabilities can access and use the web.
When the web sites and services are designed,developed and properly implemented then all the users have
equal access to the information and functionality of those services. The humanbrain can retain and transmit
much more amount of information when it is delivered to it in a visual form. However, this poses as a
challenge forthe visually impaired. People with visual impairment or related cognitive disabilities cannot see
or visualize the images without an alternative textrepresenting the description of the image using a screen
reader that reads aloud the text or renders it as Braille. However the screen reader can onlyrender the text
along as it is pre-defined by the web author. In the automatic evaluation of the page, the alternate text
attributes containing anempty string won’t be acceptable as it would reduce the accessibility of the page to a
visually challenged user. To develop a solution for this issue,this paper reviews a proposed method that
automatically extracts text from images with text using an optical character recognition (OCR) software
anduses the extracted text as an alternative for the images. A case study which evaluates and suggests
improvements to VIT Vellore’s website from a webaccessibility point of view is also covered in this paper.
Also, a survey was taken from India’s most visited e-commerce sites for reviewing the webaccessibility of
their images.
KEYWORDS: Web Accessibility, Alternative Text, Web Standard, Blind, OCR.

INTRODUCTION:
The advent of Internet and its ever-increasing usage by people from all walks of world have made it an
indispensable tool for people to use in theirroutinely mundane activities.It is liberating to people who can
now get access to all the information they require at the touch of a button.However, thecurrent standard
interfaces do not offer equal opportunities to all people. It possesses a challenge for many especially those
with disabilities. Web Accessibility refers to the inclusive practice of removing barriers that prevent
interaction with, or access to websites, by people with physical and cognitive disabilities. 1
The major physical impairments include
1. Visual Impairments: which includes low vision and poor eyesight, blindness and various types of
color blindness. 2,3
2. Auditory Impairments: Hearing impairments may vary from mild hearing loss to permanent
deafness. People with hearing impairments may need visual cues and pointers to navigate through
the content of the web page. 4
3. Physical and motor function impairments: Inability to use hands to interface with the pages. This
includes tremors, muscle slowness, loss of muscle control due to Parkinson’s disease, cerebral palsy
or stroke. 5
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The image part with relationship ID rId565 was not found in the file.

Figure 1List of Types of disabilities in human body. These possess a challenge for providing equal access to
the web
Web Accessibility Initiative (WAI) guidelines are the result of the negotiations that the World Wide
Web Consortium (W3C) adopted for promoting the use of ICT for people with disabilities. These guidelines
are published and broadly used guidelines for W3C Web Accessibility Initiative [5]. Today, the ICT is being
used for improving the quality of life by improving the efficiency and enhanced effectiveness. 6,7
Because the world and the web is developing at a tremendous rate, this content should be accessible to
everyone including to people with disabilities. W3C has designed HTML to make the web more accessible
than its current form to these people. However, many website developers choose not to follow the standards
and guidelines laid out by W3C while developing and maintaining their web content. Moreover, it is
difficult to judge objectively and ascertain for sure to what degree the web pages conform to these
accessibility guidelines. Hence, the only indication people using screen readers will have is what the
developer is explicitly telling them.
Complicating the matters, the developer will not be the best judge to assign a proper alternative text to the
image in relation with the rest of content of the web page if one isn’t provided to it. Hence this goes on to
only increase the difficulty alternative end the construction of the web pages.Web Content Accessibility
Guidelines (WCAG) 2.0 has given a wide range of recommendations and guidelines for making the web
more accessible to all type of users. 8,9 WCAG 2.0 explains in detail how to make a Web site more
accessible for people, with variety of disabilities. Some of the key points are mentioned below:
•
•
•
•
•
•
•
•
•

Provide text alternatives for any non-text content.
Provide alternatives for time-based media.
Create content that can be presented in different ways without losing information or structure.
Make it easier for users to see and hear.
Make all functionality available from a keyboard.
Provide users enough time to read and use content.
Make text content readable and understandable.
Help users avoid and correct mistakes.
Maximize compatibility with current and future user agents, including assistive technologies.

Assistive technologies are used for helping the disabled people to be able to interface with the web content
and services. Some Assistive Guidance Technologies:Window-Eyes is one of the most established and
powerful screen reader tools available today. This tool gives total control over what you hear and how you
hear it. It also provides enhanced Braille support. Window-Eyes provides key to opening the doors of
unlimited information, to the visually impaired. Window-Eye application converts components of the
Windows operating system into synthesized speech, allowing for complete and total access to Windows
based computer systems to the visually impaired. Window-Eyes integrated into Windows provides seamless
instant access to the operating system without having to learn a complicated set of keystrokes. 10,11JAWS is a
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powerful accessibility solution for visually impaired, that reads information on computer screen using
synthesized speech. It provides many useful commands that make it easier to use programs, edit documents,
and read Web pages. With a refreshable braille display, JAWS can also provide braille output in addition to,
or instead of, speech. JAWS cab be customized as per individual needs and preferences. 12,13The scope of
this paper considers only the assistive guidance technologies for aiding and assisting a visually impaired
person.Another Method was proposed by Bigham et. al. which studied a method for improving the web
accessibility via the use of an OCR software and uses the extracted text from the image to provide for the
missing alternative text in the HTML image tag i.e. alt="the derived text from the image". 14

REVIEW OF LITERATURE:

Eunju, P., and Hankyu, L15 was able to propose a justifiable approach in solving the web accessibility
problem, however it contains certain flaws and issues. Theforemost is the paper failed to present the reader
any consistent method of study or any definite research method in it.
(i) Methodology
(ii) Upon further research over the method suggested isn't novel at all and seems to have been already
proposed has already been studied by Bigham. 16 The Webinsight system implemented was the first system
to automatically generate alternative text for web images and dynamically add this alternative text to the
parent web page. Therefore, the research draws upon an already established study.
(iii) Undefined Parameters

The paper takes in account for top 20 mostvisited websites but does not state on which basis, whether
it was Alexarank or just popularity. Also, it states no details about the website or howit extracted the images
or the quality of images. And most importantly thepaper does not mention what methodology was used for
the range and ratioof image ratio with character was calculated upon and how the average ratiowas
found.The background information on OCRSDK would have to be factored inand how it works in various
different17. An OCR software can retrieve dubiousresults based on the quality of images and properties like
color segmentation,color, opacity. The conclusion of the paper is also abruptly reachedupon when the
method of using OCR is briefly explained. Dependency ofexplanation by example rather than a proper
established research method issomething that can be improved upon in this research.
(iv) Analysis

The most significant shortcoming of this paper is that it proposeda novel idea theoretically without actual
test results or data. It possess a significantchallenge for the reader to analyze the data provided. The OCR
SDKis a closed stack with proprietary software system and no links to the dataset or any relevant
information provided, it is very difficult to perform averification or any detailed analysis of any type on the
data.
(v) Suggested Improvements

The Implementation of the OCRSDK can be further improved by making the following changes in the
architecture: The OCR module is only responsible for OCR labelling of an image where no Alternative text
is provided.The main idea is to add two modules to the OCR SDK to allow the capture of HTML content
and image content, and alter them to include both code and the cached alternative text to be dynamically
updated. This allows us to detect the changes made at the URL via an MD5 hash stored in the second
module in the local database. This will also allow us to recognize if the image appears in more than one
location in the website.
(vi) Improvements in OCR

The Image labelling module currently contains only the OCR labelling: How OCR labelling works has
already been discussed above. Also, the graphic text images also convey information, henceeven if there is
25% of such images that lack an alternative text is a problem for the web accessibility. The most prevalent
examples include buttons, Image hyperlinks, navigation bars and mailing addresses. Since the performance
of the OCR is closely related to the quality of the images on the site, hence this poses a significant problem
when performing OCR on web images which are found in a wide array of colors, formats, sizes, resolution,
and compression levels.Improvements of the OCR results can be passed via the Google spell-checking API
which can verify the results of the text generated from the OCR software and match it to the words not
found in a traditional dictionary. Performance of OCR can be improved via use of segmentation of the
images when the text is shadowed or the contrast between the text and background isn’t matching.
(vii) Human Labeling

If the OCR results cannot generate a proper response then to generate labels for the image, manual
human labelling can be done. Since the cost of human labeling will be significantly higher, and time
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consuming, the system should be able to decide with a specified probability when to incur this additional
cost.
(viii) Context Labeling

In some cases, the context of the image can be derived for the contents of the title or the heading tags of
the web page. A detailed scan of the page can show promising results if used in context. Hence a future
scope of Deep learning applications can be used as a suggested improvement.

SURVEY AND ANALYSIS:
(i) Case Study : VIT Vellore Website (as on GIVE DATE)

VIT Website Illustrating the problem the homepage of VIT contains 11 images on the homepage and the
picture gallery contains 30 images. Only 3 images (3/44 = 6.8%) were assigned an alternative text and they
were labelled 'test' or 'loading'. As a result a blind user may have difficulty navigating the website. The
problem highlighted here is characteristic of many other institution website throughout the web. The
negligence of these site authors in providing the alternative texts is one cause of web inaccessibility. Images
are important for understanding and navigating the pages. They should have an appropriate alternative text.
The images with no alternative text only appealing to enhance the aesthetic appearance of the web page
carry no significance to improving the web accessibility of that page.
The image part with relationship ID rId565 was not found in the file.

Figure 2 Proposal of Improved Sequence of Character Extraction of Image and

Automatic Alternative Text provision
(ii) Accessibility of E-Commerce Websites in India

A similar analysis was carried out on the landing pages of the most frequently visited e-commerce
websites in India. The study only considered the homepage i.e. the first page a visually challenged or any
user attempted to access before navigating the rest of the website. The results were compiled in the table
below in Table1.
Table 1
E-Commerce Site Images
Website Name
Amazon.in
Flipkart
Snapdeal
Paytm
Ebay.in
Quikr
OLX

No. of Home Page
Images
144
47
57
60
116
9
35
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With Reference to Table 1, out of total 468 images scanned, only 257 (i.e 54.9%) were having any
alternative text and indeed followed the W3C guidelines. However, there were more than 45% images than
are still pose a problem of web accessibility to the visually impaired users.
Moreover, the analysis was not considered exhaustive because some sites including Flipkart, however had
no alternate text on their homepages, upon attempting a search of certain product, the resulting lists of
product details did produce images with alternate texts defined for each product. The sample data signifies
that around about 50% of the total images on India’s most frequently visited sites is not in confirmation with
the W3C recommendations and guidelines 18. The study can be extended to state and central government
funded education institutes and services to get a better analysis of the problem. The sites like Snapdeal,
Flipkart, EBay and Quikr have rate very poorly in terms of following the W3C guidelines, whereas MNCs
like Amazon and Paytm have a highest ratings in the sample data. Considering that India has a total of about
354 million users which continue to grow daily, the need for equal accessibility to these services offered
should be the one of the top priorities of the respective companies.

SUMMARY:
W3C Guidelines strongly recommend that each image should be assigned a textual equivalent which is
defined via alt or longdesc attribute of the img tag in HTML. Images that having associated actions (eg.
buttons or links to another page or performs a function) or are multicolored or differ in size when compared
to other images are of particular concern as no alternative text to these images is likely to cause the visually
impaired user a lot of confusion. When such images do not follow the guidelines, accessibility can be
severely reduced. Through the suggested methods, a new system can be implemented that can serve to
update the alternate text for the images when none is present in a proper context to solve the problem of web
accessibility.
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ABSTRACT:
One of the important and fundamental components in the analytical study of protein functions and structures
is prediction of protein structures in three dimensions. For decades now, prediction techniques and methods
are developed and analyzed. Usage of computers for the secondary protein structures based on primary
structures started few years ago. However, during the last decade, the new methodologies and techniques
have led to increase in the prediction successfully. In this paper we are presenting the survey on relevant
methods for secondary protein prediction namely – Chou – Fasman algorithm, which is one of the oldest
prediction methodologies, GOR and Neural Network (NN). Summarizing the results obtained for the dataset
of Oryza sativa subsp. japonica (Rice) with respect to secondary protein components classification of αhelix, β-sheets and random coil. Thereby, providing an overview of all the three methodologies.

KEYWORDS: Structural Bioinformatics, three dimensional protein structure prediction, secondary
structure prediction, computational method, Chau-Fasman, artificial neural network, GOR;

INTRODUCTION:
One or more long polypeptide chains compose proteins. Proteins are formation of long sequence of 20
different amino acids which take up unique three dimensional structures based on the physiological
conditions. They form long chains of sequences formed by the arrangements of hundreds and thousands of
units of amino acid residues. Protein’s building blocks are amino acids which play a vital role in
understanding the functionality of proteins andthey even act as the intermediates in the metabolism.1The
three dimensional (3D) protein structure predictions from its amino acid sequence is termed as Protein
Structure Prediction (PSP). In simple terms it is the conversion of protein sequence into structure. Proteins
role in biological level is resolved by knowing its function which is eventually determined by its structure.
Hence there is advantage in knowing protein structures in three dimensional. Mostly the structure prediction
is determined based at experimental rate which shows that it’s not simply possible to determine all structures
from experiments.
Given the residues (protein) sequence for which determining the 3-D structure of the long protein sequence
has always been one of the problems in structural bioinformatics. The branch which deals with the
prediction and analysis of biological structures such as RNA, DNA and proteins is termed as Structural
bioinformatics.2 The 3Dprotein structures help one to understand the evolution and functional relations of
residues and to study the folds and local motifs present in the proteins. There are several algorithms and
computational methodologies that help us solve and get the 3-D (three dimensional) Protein Structure
Prediction (3-D-PSP).Need for the prediction of protein structure has become more important because of the
large amount of amino acid sequence data gathered by the completion of many genome sequencing
researches and projects which corresponds to proteins of unknown functions. The graph below shows the
determination of amino acids sequence against that of 3-D structures by a factor of 100.There are several
databases which stores protein sequence, protein structure, interaction network and all kind of dataset such
as NCBI, SWISS-PROT, PDB, DIP etc.In Protein Data Base (PDB), the growth rate of number of known
protein sequence to the number of unknown structure is incredibly high as shown in Figure 1.3
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Figure 1: Growth rate for known sequence against unknown structures

Generally there are three levels of structure prediction namely; primary, secondary and tertiary. Protein
prediction started withprediction of secondary structure and the protein families related to it. A secondary
structure element corresponds to a local region and shows unique geometrical features in the associated
protein structure. The aim of most of the prediction methods is predicting of the three classes, namely3 ;
Alpha helix (H), Beta sheet strand (E) and coil (C).
The explanation for new sequences is often achieved quickly for many proteins and genes through
computational prediction methods. Development in context and structure based methods have paved ways to
prediction of information and based on the sequence data, we are now able to combine different methods to
get a complete picture of cellular pathways.There are several heuristic algorithms proposed as a solution to
the structure prediction but these existing algorithms does not really attain the level of accuracy as required
for prediction of secondary protein structure. The protein folding and the PSP (3-D) problems are grouped as
NP – problems in computational complexity theory.3 By the formal definition defined by Garey and Jonson,
this complexity is because of the highly selectivity process of protein folding.

MATERIALS AND METHODS:
The sequences formed by the genes of large volume, the rate of new protein sequences is inversely
proportional to the rate of protein structures being solved by experimental methods and are time consuming.
The gap between the known protein sequence and the unknown structures is called as the sequence structure
gap. The three dimensional protein structures can be determined mainly by - Nuclear Magnetic Resonance
(NMR), X-Ray diffraction, crystallography etc. The crude or even the appropriate structure or model can
help to be a significant element in assisting one’s experiments. Currently used methodologies are said to be
less infancy, yet the prediction of structures for all protein sequence with experimental work is a big time
goal. These methods can be used to study the structural data and to probe protein function and evolution.4, 5
The image part with relationship ID rId565 was not found in the file.

Prediction of proteins is widely used for designing of drugs and in the field of biotechnology.
Figure 2: The four structures of protein
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Based on few tests performed on the amino acids, the drugs are selected and checked if it’s a suitable drug
that binds to the proteins tightly and has no toxic effect residues. Furthermore, Secondary structure
prediction plays as an intermediary for tertiary protein structure.

(a) Protein Folding and Twisting
The original primary chain, which is the sequence, begins to twist and curl up (Figure2) due to some nature
theory. Based on the twists and folds, secondary structures are grouped into two types; α- helix and β- sheet.
C.B Afinson carried out few experiments in 60’s on enzyme ribonuclease which led to conclusion that
amino acid sequence is the one that provides the information to specify the structure (3-D) of a protein. Final
shapes of the proteins are determined by the sequence of the residues that make them up and they are of key
importance.6 Hence, it was discovered that without any extra genetic mechanism the proteins where capable
of folding into unique 3D structures. Secondary structures are formed by the hydrogen bonds. Hydrogen
bonds are internally bonded with alpha helices along the backbone whereas beta strands are bonded to other
beta strands. Protein folding forms secondary structures at the early stages as based on the

experimental evidences.7 As show in the figure above, the polypeptide obtains most of its correct secondary
structures with α- helices, β- sheets which are almost fully formed. Molecular interactions of several forms
help in folding of proteins and are held together. Thermodynamic stability, the hydrophobic interactions and
the bonds formed in the proteins are few of the molecular interactions. The figure below is an example of
protein folding.
The image part with relationship ID rId565 was not found in the file.

Figure 3: Protein unfolded (Left) and folded (Right)

(b) PSI-BLAST
PSI-BLAST is a comparison tool used to compare multiple protein sequences. Using protein-protein
BLAST, PSI-BLAST (Position-specific Iterative Basic Local Alignment Search Tool) senses a score above
the threshold and develops a position-specific scoring matrix (PSSM) or profile from the multiple sequence
alignment of sequence. With these newly detected sequences, PSSM is used to search the database for new
matches, and is updated for subsequent iterations. So this method provides a means of detecting distant
relationship between proteins. The success of PSI-BLAST lies in its ability to evaluate the probable
substitution at each position using the results of a Gapped-BLAST, a logical development of the original
BLAST algorithm, or PSI-BLAST search.

Three- Dimensional secondary protein structure prediction methods
(a) GOR Method
GOR method is based on information theory and Bayesian statistics. Information theory is a popular
approach in protein prediction and it's based on mathematical probability. Information theory is a class of
the mathematical theory of probability and mathematical statistics that defines the concept of information. 8
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GOR is one the pioneer methods proposed for the prediction of structure of protein from the sequence. GOR
is derived from the first three letters of the creators ie. Garnier-Osguthope-Robson. This prediction method
finds the accuracy in terms of α-helix, β-sheets and coils with respect to the each amino acids residue. GOR
works a follows: designate sequence file, read sequence file, predict α-helix, predict β-sheet, predict coil,
obtain secondary structure prediction result in percentage, display graph according to the percentage of
structure prediction.Some of the advantage of GOR over other methods are: it identifies all factors and
calculated the probability based on three state (H,E,C), it used less CPU memory, full jack-knife can be
used, it reads a protein sequence and identifies its secondary structure.GOR V is the latest and improved
algorithm which makes use of evolutionary information, triplet statistics and other parameters. GOR V
algorithm was obtained by combining PSI-BLAST to the existing GOR method. The average accuracy of
the prediction of secondary structure with multiple sequence alignment and full jack-knife procedure was
73.5% and the prediction increases when the prediction is limited to smaller sequence.9 Previous version of
GOR had a predisposition to over-predict the coil state(C), to eliminate this decision parameter was
introduced, which significantly improved the result. Triple statistics, resizable window and using PSIBLAST have significantly improved the performance of GOR V method. The normal exactness of the
forecast of the new enhanced project without utilizing numerous succession arrangements was 67.5 %. 9, 4

(b) Chou-Fasman Method
Many methods are being used which relatively provide successful prediction rate. Chou-Fasman’s algorithm
is one of such pioneer methods. It consists of some rules that we can predict by using the visual detailing of
the primary protein sequences. Basically, in Chou-Fasman method they are focused on three known protein
structures called α helices, β sheets and turns (coils). Based on these secondary protein structures we can
analyse the frequency of each amino acid. Depending on the appearance of each amino acid in every
secondary protein structure a set of probability parameters were derived from these frequencies and we can
predict the probability of the protein structures by using these parameters. We are calculating the frequencies
of each amino acid by dividing the total occurrence in a sub number of occurrences; we can observe this by
using a 15 protein data sample. Secondary structures are predicted depending upon the values which have
the higher preferences and the length of the nucleation has to be minimal for each structural stage. This
method has been resulted as the accuracy of 50%. 10 There are three rules that have been proposed in CFM,
i.e. locating of nucleation regions, extending nucleation regions, and refinement of secondary structure
segment.11This methodology however shows some disadvantages such as over prediction, low accuracy and
unreliable parameters which are namely some of the limitations experienced.Few improvements were made
on the existing Chou-Fasman method in order to eliminate the limitations. Replacement of the nucleation
regions with higher degree values of coefficients calculated by continuous wavelet transform, substitute the
original secondary structure’s conformational parameters with the folding type-specific secondary structure
propensities.12 Computation of number and segments location of secondary protein structure takes place
based on the hydrophobicity value by continuous wavelet transform, and it’s been replaced in the nucleation
regions with respect to the position. For the improvement of the second rule, instead of general ChouFasman parameter, folding type-specific structure propensities were used for the extension of the secondary
structure segments and which even helps in dealing of overlapped regions.12

(c) Artificial Neural Networks (ANN)
The NN works on the concept of biological nervous system hence the name Neural Network. In NN (Neural
Network), the computational method is provided with the ability to “learn” and remember. Multiple layered
neural networks are given with the known sequences and structures and are trained to predict the known
structures to the given sequences. Different types of proteins can be presented with different networks. In
1996, Chandonia and Karplus explained about using the standard feed-forward neural networks basically
made of three layers of units (sometimes two) for the protein predictions. Complete connection from one
layer to the next is shown. The input and output layers are the first and last layers respectively. Middle layer
is optional and if exists, is called as the hidden layer(s) which connect input and output in a network unit.
The patterns which are complex in nature are explained by ANN because of their relatively high capacity
and capability to classify huge data that helps in making almost valid predictions in large set of complicated
residues sequence 13, neural network of artificial intelligence has become an essential methodology for the
encoding and interpretation of sequence, nucleotide (DNA & RNA) sequence and prediction of proteins in
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the current era. Neural network narrows down the states from 20 (amino acids) to 3 states (H, E & C) by
using this algorithm.
The image part with relationship ID rId565 was not found in the file.

Figure 4: Neural Network showing the levels reduced from 20 amino acids to 3

A systematic study conducted by John- Marc Chandonia and Martin Karplus show us that when there are
more number of units in hidden layer, the effects of network topology seen for that of the larger database,
has better results. The 32-fold cross validated test, show 67.0'70 accuracy for the secondary prediction,
relative to 62.6%obtained previously. 13 SCG (Scaled Conjugate Gradient) which is conjugate gradientbased algorithm which permits a larger database to be investigated in almost the same time as required by a
standard back/forward propagation neural network. The effect of network topology on prediction accuracy
was relatively more than the study done previously when investigated systematically on the dataset of length
of 318 (56966 residues) protein chains.That tells us that the larger dataset provides more accuracy. Though,
neural networks give the accuracy of 76% and are powerful prediction tools, they do not tell about the
underlying molecular recognition process.The current applications of NN in protein prediction involve
statistical context based scores which improves the prediction accuracy.14, 15

RESULTS & ANALYSIS:
The secondary protein structure prediction methods that are analysed are Chou Fasman, GOR and Neural
Network. In this study we are only using α- helix, β- sheet and the coil classification, the test dataset used
are taken from the source - http://www.uniprot.org/uniprot/Q53NM0 which is a rice protein (Oryza sativa
subsp. japonica (Rice)) sequenceof length 436. Their structure information and residues are presented.
CHOU- FASMAN– from the 436 long protein sequences, Chou Fasman methodology predicts based on the
frequency of each amino acid. From the given sequence we get a total of α helix (Hh): 251 is 57.6% and β
sheets (Ee): 189 is 43.3% and coil (Cc): 71 is 16.3%
The image part with relationship ID rId565 was not found in the file.

Figure 5: Chou Fasman’s secondary protein structure prediction
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GOR IV – GOR named after the authors Garnier, Osguthorpe, and Robson provides the classification of αhelix of 116 with 26.61%, β – sheets of 86 with the percentage of 19.72% and random coil of 234 in 53.67%
Figure 6: GOR (IV) method prediction of secondary structure
The image part with relationship ID rId565 was not found in the file.

The image part with relationship ID rId565 was not found in the file.

Sequence length: 436
Figure 7: Schematic representation of NN protein secondary structure type with h-helix, e-extended strands beta
sheets and c- coil.

The image part with relationship ID rId565 was not found in the file.

NEURAL NETWORK: -The prediction for NN was seen as a total of α helix (Hh): 100 is 22.94% and β
sheets (Ee): 54 is 12.39% and coil (Cc): 282 is 64.68%
Figure 8: NN method Prediction of rice protein sequence (436 length)

In table 1, we can notice that Fasman’s algorithm provides higher prediction for α - helix than the β sheets
and coil. Whereas, the other two; GOR and Neural Network gives more of random coil with the percentage
of 53.67% and 64.68% respectively. β sheets accuracy given by the neural network is the lowest of all the
three - 43.3%, 19.72 % and 12.39%.
Table 1- The summary of all the results obtained from the three different methodologies for the secondary protein structure
prediction.

Method used

Alpha

Beta

Coil

Chou Fasman

251

189

71
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GOR IV

116

86

234

Neural Network

100

52

282

CONCLUSION:
One of the oldest and simple methods for protein prediction is Chou-Fasman’s algorithm is combination of
statistical and rule based. This takes in to account the probability of each amino acid that appears in helix,
sheet or coil. The GOR method is purely composed by the information and Bayesian theory. But unlike
Fasman’s method this takes conditional probability of individual residues. Neural Network protein
prediction works by training the network to identify the different secondary structures and sequences.Our
study’s result achieved for secondary protein structure prediction with the input sequence of rice (Oryza)
protein of length 436 residues shows the higher accuracy of alpha helix in Chou Fasman’s method with
57.6% and 43.3% for beta sheets, GOR with 26.61% of helix and prediction of beta sheets is 19.73 %. The
least accuracy shown our experiment was by the Neural Network methodology with 22.94% for alpha and
12.39% for beta strands.
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ABSTRACT
In the area of data mining, classification is a method of recognizing to which of the classes a new instance
fits where classes are set on the basis of a training dataset whose class membership is already known. It
comes under supervised learning since the training dataset is provided. With an exponential increase of data
in the world, classification plays an important role. This paper compares two data mining classification
algorithms namely naive bayes and decision tree. These algorithms are compared on the basis of five
different performance statistics. Even though naive bayes classification remains a popular and a baseline
method for text categorization or document classification,
Keywords: Classification, Naïve Bayes classification, Decision Tree classification

INTRODUCTION
The classification technique to classify new unidentified instances based on the knowledge of previous
existing known instances. Results of the classification models can be used significantly in the decision
making process. There are various algorithms available for classification. Two of the most famous and
commonly used are naive bayes and decision tree algorithms. Naive Bayes classifier comes under linear
classifier and is based on applying Bayes' theorem. Any new instance is identified to be in a particular class
which maximizes the posterior probability. It can be calculated by scanning the complete dataset just once,
therefore it is a fast and simple process with high accuracy. Using on a small training dataset for estimating
the necessary parameters for classification is also its advantage. It assumes that all the features are mutually
independent within a class. So the only times its performance is low when the features or the attributes have
inter dependencies. Decision Tree classifier is another traditional classifier that uses decision tree as it's
predictive model to predict the instance's target value. There are three main types of algorithms available for
constructing decision trees - ID3, C4.5 and CART. They usually have a top-down approach i.e., selecting an
attribute at each step that best splits the dataset. ID3 and C4.5 use 'information gain' metrics for measuring
the splitting attribute whereas CART uses 'gini impurity'. Its various advantages are that the decision trees
are quite simple to understand and interpret, can handle both categorical and numerical data, little need of
data normalization, can handle large datasets and uses white box model. Problem occurs when this classifier
produces overly complex decision trees with huge datasets. Since both of the classifiers have their
advantages and disadvantages, choosing the more appropriate classifier majorly depends on the dataset that
has been taken into account. Performance of the classifier depends on the dataset that it is applied on. It can
be measured by a number of performance statistics like area under the curve, classification accuracy, F1
score (or F-measure), precision and recall. Here, area under the curve is the area calculated under the
receiver-operating curve (ROC). ROC is a curve plotted along sensitivity (true positive rate) in the y-axis
and specificity (false positive rate) in the x-axis. The larger the area under the ROC, the better the
performance of the classifier. Classification accuracy is the proportion of correctly classified instances. F1
score is the weighted harmonic mean of precision and recall. Precision is the proportion of true positives
among instances classified as positive. Recall is the proportion of true positives among all positive instances
in the data. The higher the values of these measures are, the better the performance of the classifier.

LITERATURE REVIEW

In 1 Pooja Sharma et al, discussed how scalability and efficiency are the immediate problems in
classification algorithms for large datasets. They used several metrics such as accuracy, precision,
classification error and kappa on the testing data to measure classification performance of different types of
classifiers. From the results they concluded that the J48 algorithm (used for calculating decision tree for the
decision tree classifier) gives better accuracy; classification error and kappa compare to C4.5 and Naïve
Bayesian classifier. In 2 Mrs. Patil Sangits B. et al, discussed how Support Vector Machine (SVM) uses a
powerful algorithm which has the capability of dealing with with high-dimensional input features. They
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compared the results of three methods – naïve bayes, decision tree and svm - in terms of % classification
accuracy, % misclassification error and training time. From results they found out they concluded that SVM
is a great tool for classification when compared to other two tools. Training time is more but the accuracy is
almost above 90%.In 3 Haiwei Xu et al, suggested a new improved random decision tree algorithm in
accordance with the low operation efficiency of random decision tree algorithm and did a comparative study
with maximum likelihood classification method for land cover remote sensing classification. Their results
indicated that the classification precision improved from 81.46% to 87.53% and Kappa coefficient increased
upto 0.8524. In 4, Chunying Zang et al, proposed a new algorithm – attribute weighted naïve Bayesian
classification algorithm based on the importance of attribute theory. They used AF(attribute frequency) to
determine the weights of the various attributes , which simplifies the process of computation and improves
the quality of Naive Bayesian Classifier.In 5, Charles Lee et al, presented an approach that uses decision
trees to capture the contents of the fault trees and detect faults by running the telemetry data through the
decision trees in real time to automate the fault diagnosis process since the decision-making tasks are prone
to safety and must be done promptly, the engineers who analyze the data manually were facing challenges
related to time. Given a set of data samples, decision trees can be built and trained, and then by running the
new data through the trees, classification and prediction can be made. Since all the procedures and
algorithms are available to build decision trees, the trees built are cost effective and time effective. They
showed through mapping and ISS examples that the approach they suggested is feasible and effective. In 6,
Dr. Indumathi et al, did a comparative study on two of the classification methods – C4.5 decision tree and
Naïve Bayes – by predicting the risk levels during pregnancy. They found that C4.5 decision tree classifier
has greater potential in accuracy for predicting the risk levels during pregnancy. In 7, Tina R. Patil et al had
evaluated performance based on correct and incorrect instances of data classification using naive bayes and
J48 (C4.5). They made a comparative evaluation of both classifiers in context of bank dataset to maximize
true positive rate and minimize false positive rate of defaulters rather than gaining higher accuracy. In 8, My
Chau Tu et.al, implemented three algorithms to classify heart disease of a patient: decision tree (C4.5)
algorithm, bagging with decision tree C4.5 and bagging with Naïve Bayes.They used 10-fold cross
validation to compute confusion matrix of each classifier model and evaluated their performance by
calculating precision, recall, F-measure and doing ROC analysis. In 9 Kalpesh Adhatrao et al, developed a
system to predict the performance of students from their previous performance using data mining
classification concepts. They applied ID3 decision tree and C4.5 decision tree classification algorithms on
student data and predicted the performance of freshly admitted students in examinations to come.
In 10 Mohammed M Mazid et al, suggested a method to select the most relevant attributes from a dataset to
reduce the input size and hence improved the performance of C4.5 decision tree algorithm. In 11 Yugal
kumar et al, implemented classification methods such as BayesNet, NavieBayes, NavieBayes Uptable,
Multilayer Perceptron, Voted Perceptron and J48 (C4.5). They analyzed the performances of them by
applying them on a dataset. Measures taken were mean absolute error, root mean square error and time taken
to build the model. In 12 Hamidah Jantan et al, used decision tree (C4.5) classification algorithm to generate
rules for human talent performance records. They are tested on new data to estimate accuracy and
prediction.

PROPOSED METHOD
Traditionally, Naïve Bayes classifier would be used to find out the predicted class of the new instances
because of it being simpler and faster and also because the features or the attributes have no dependencies
recorded. But, both Naïve Bayes classifier and Decision Tree classifier are applied on the dataset.

RESULTS
The dataset used for comparing the performance of the two classifiers is Student Alcohol Consumption
dataset retrieved from the UCI repository. It contains of both categorical and numerical data. It has a total of
32 numeric features describing various information of a mathematics student namely School, Sex, Age,
Address, FamilySize, ParentsCohabitionStatus, Mothers Education, Fathers Education, Mothers Job, Fathers
Job, Reason To Choose School, Guardian, Travel Time, Study Time, Courses Failed, Extra Educational
Support, Family Educational Support, Extra Paid Classes, Extra Curricular Activities, Attended Nursery
School, Wants To Take Higher Education, Internet Access At Home, Has A Romantic Relationship, Quality
Of Family Relationships, Free Time After School, Go Out With Friends, Weekday Alcohol Consumption
, Weekend Alcohol Consumption, Current Health Condition, Absences, First Test Grade, Second
Test Grade. And the target feature being Final Test Grade with two classes ‘Bad’ and ‘Good’. The primary
motive is to establish the effect of student’s alcohol consumption amongst other factors on his or her grades.
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The Final Test Grade has to be predicted for the new instances After applying the two classifiers on the
dataset, the confusion matrices for both of them are made. Confusion matrix is a good way of visualizing the
performance of the classifiers. It has two dimensions – actual (true condition) and predicted (predicted
condition). And each of the dimensions has identical classes. The general confusion matrix is shown in
Figure 1.
The image part with relationship ID rId565 was not found in the file.

Figure 1 : General Confusion matrix
Here, ‘true positive’ are actual ‘bad’ Final Test Grades that were classified as ‘bad’ Final Test Grades.
‘False negative’ are the ‘bad’ Final Test Grades that are incorrectly marked as ‘good’ Final Test Grades.
‘False positive’ are the ‘good’ Final Test Grades that are incorrectly marked as ‘bad’ Final Test Grades.
‘True negative’ are actual ‘good’ Final Test Grades that were classified as ‘good’ Final Test Grades. The
two confusion matrices were recorded as follows
BAD
GOOD

BAD
110
25
135

GOOD
20
240
260
ion

130
265
395

The image part with relationship ID rId565 was not found in the file.

Table 3 naïve bayes classification Table

BAD
GOOD

BAD
110
34
144

GOOD
20
231
251
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Table 2
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The following values of area under the curve (AUC), classification accuracy, F1 score (or F-measure),
precision and recall are calculated from the respective confusion matrices and recorded in Table 1.
Method
AUC
Naïve Bayes
0.859
Classification tree 0.876

CA
0.863
0.886

F1
0.895
0.914

Precision
0.920
0.923

Recall
0.872
0.906

Table 4: Evaluation Results
In table 1, AUC stands for area under the curve. The area under the curve is the area calculated under the
receiver-operating curve (ROC). ROC is a curve plotted along sensitivity (true positive rate) in the y-axis
and specificity (false positive rate) in the x-axis. Here, this value is greater for the decision tree classification
than naïve bayes classification by 0.017. CA stands for classification accuracy. Classification accuracy is the
proportion of instances classified correctly in the told number of instances classified which is again higher
for decision tree classification by 0.023. F1 score is the weighted harmonic mean of recall and precision
which is also called as F-score or F-measure. F1 score one is considered to be the best and zero, the worst.
The image part with relationship ID rId565 was not found in the file.

ROC Analysis compares the two operating characteristics – ‘true positive rate’ and ‘false positive rate’ from
the confusion matrix. ROC analysis for target class ‘good’ is in Figure 4.
The image part with relationship ID rId565 was not found in the file.

The image part with relationship ID rId565 was not found in the file.

Figure 4. ROC curve analysis for target class for good
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Figure 5 . ROC curve analysis for target class for bad
Scatter Plot showing the predicted class for ‘Final Test Grade’ by Decision Tree Classifier is shown in
Figure 6. The x-axis is the attribute ‘First Test Grade’ and y-axis is another attribute ‘Second Test Grade’.
The image part with relationship ID rId565 was not found in the file.

Figure 6. Scatter Plot
All the values of the performance statistics evaluated for the Decision Tree (Classification Tree) classifier
are greater than those for the Naïve Bayes classifier. Area under the curve is greater by a value of 0.017,
classification accuracy by 0.023, F1 score by 0.019, precision by 0.003 and recall by 0.034. This clearly
shows that Decision Tree classifier is a better choice for a classifier on this dataset for predicting the Final
Test Grade of the mathematics students.

CONCLUSION
The concept of classification and prediction is researched and analyzed. Which classifier is more suited for a
scenario can be tested and scored by the five different performance statistics namely area under the curve,
classification accuracy, F1 score (or F-measure), precision and recall. Using the Student Alcohol
Consumption data from the UCI repository, the FinalTestGrade can be divided into two classes – good and
bad. Decision Tree classifier is more suited and delivers better performance than Naïve Bayes classifier
despite it being more commonly used. As a future work other data mining technique can be used to show
better performance.
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Prediction of Dermatological Condition Using Naïve
Bayesian Classification
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Abstract
The study of different types of skin diseases is known as dermatology. Dermatological diseases if neglected
can cause death or terrible problems. It is difficult to predict dermatological diseases due to the many
number of attributes required to identify a disease. We deal with the major 6 categories of skin diseases. The
algorithm used is the Naïve Bayesian classification algorithm. Based on the parameters the algorithm gives
us the probability of occurrence of a particular kind of dermatological disease along with the percentage.
The model which is used for testing is taken from the dermatology dataset downloaded from the UCI
repository site.

Keywords: Dermatology, Naïve Bayesian, skin, Clinical Data Mining

Introduction:
Healthcare and medical reports usually generate huge amounts of data that are difficult to analyze and study.
So we make use of data mining which helps in easier analysis, identifying patterns and association rules
among the datasets and their parameters which is very useful in the field of healthcare. Though there are
numerous techniques in order to classify data we use the Naïve Bayesian technique to classify the types of
dermatology diseases which is modelled on random probabilistic theory Dermatology is the branch of
science that deals with the skin. Skin diseases are very difficult to diagnose as they are based upon a number
of parameters and are hard to identify. These diseases if not diagnosed and treated at the right time cause
death in some cases. We focus on the 6 common types of skin diseases namely chromic dermatitis, lichen
planus, pityriasis rosea, pityriasis rubra pilaris, psoriasis, seboreic dermatitis. Based upon the given
parameters we create a classification tree for the data and classify the data for identification of the disease
using the naïve Bayesian algorithm. This makes identification easier.

Literature Review:
Many authors have worked in the field of dermatology by using numerous data mining algorithms. In the
paper byBruno Fernandes Chimieski1et al.1the author has made use of the Bayesian technique and logistics
model tree technique. In the paper by Güvenir, H., Demirӧz, G2the author has proposed an algorithm named
VF15 and has managed to achieve an accuracy of 96%. In the paper presented by Guvenir, H., & Emeksiz,
N.3the author proposes a system using naïve Bayes nearest neighbor and VF15. The author Nanni4 has
suggested using support vector machines with random subspaces and has attained admirable results .Polat
and gunes5have used C 4.5 and hasattained accuracy of 96.25%.Whereas Ubeyli et.al6,7 has used multiclass
error correcting and k meansclustering methods and has attained pleasing results.
In paper byDinesh K.Sharma ,Hota H.S8 authors have established hybrid model based on SVM and artificial
neural network and obtained99.25%of accuracy, while in 9another hybrid model is established on the basis
of multilayer perceptron, Decision tree .In this study Bayes net with Best First search has been applied to the
dermatology dataset downloaded from UCI repository site 10. This study aims to categorize the dermatology
diseases with best possible accuracy and reduced set of features.
ALGORITHM USED-NAIVE BAYES CLASSIFIER
The Naive Bayes Classifier is a very renowned algorithm due to its simplicity, computational efficiency and
its amazingly decent results for existing practical problems. For instance numerous email clients like
Mozilla Thunderbird or Microsoft Outlook use naive Bayesian classifiers in order to filter the annoying
emails.
The model normally has the assumption that all the listed attributes are highly independent which a distant
dream in reality is. This is why the name Naive is in existence. Even having violations of the simple
conventions and the ingenuous design of the classifier, they are also appropriate for normal distributions,
which are not uncommon in real-world problems.
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The Bayes classification is a supervised learning technique and also a statistical technique for classification.
Probabilistic model is used to find out the uncertainty about the model by predicting the probabilities of the
outcomes in a systematic way.
In general, this naive Bayes classifier assumes that the presence of a particular feature of a class is no way
related to the presence of any other feature. For example, a person may be considered to be a lady if she is
short, has long hair and has curves. Even if these features are not same for everyone and vary from one to
other, a naïve Bayes classifier reflects all these stuffs to independently contribute to the probability that the
person is a female.
This classifier has the following advantages:•

Training and implementation is an easy task. It is versatile in nature. Suppose, if the naive Bayes
conditional independence is valid then the classifier will perform faster when compared to other
training methods.
• The naive Bayes classifier performs better even if the conditional independence is not valid
• The probability distribution of classifier gives very accurate prediction. If the accuracy is not up to
mark then subsequently then ignore the prediction.
• Class imbalance can be compensated wherein one or more than one instances occur very rarely (1
/1000). This can lead to wrong and incorrect predictions which is called degenerate solution. In such
situations balanced training set must be used.
• When the training data set is very big it works in a very accurate manner.
• The training time complexity of this classifier makes thelearning technique both time as well as
storage efficient.
Bayes' Theorem: Probability (B given A) = Probability (A and B)/Probability(A)
In order to get the probability of B given A, the no of cases where A and B occur together is taken into
consideration and is divided by the no of cases where A alone occurs without the occurrence of B. If we
assume Y is any data tuple, Y is considered as evidence of a particular situation and assume H is any
hypothesis. Now if Y belongs to a particular class C
P(H|Y) is the probability, of H conditioned on Y.
The Bayes theorem is mathematically denoted by the following formula
P(H/Y)=P(Y/H)*P(H)
P(Y)
WHY NAIVE BAYES CLASSIFIER?

Naïve Bayesian Classification plays a crucial role in medical data mining due to its great accuracy. Naïve
Bayesian classifier makes use of independent attributes, therefore we can use it in medical fields for
prediction if the attributes are independent of each other. Naïve Bayes also handles missing values
efficiently which are quite common in medical/clinical data. One of the main advantage is that the error rate
of the naïve Bayesian classifier is very low.
TOOL USED:
Orange is a machine learning and data mining software which is written in python. It has a visual
programming front-end for explorative data analysis and visualization which can also be helpful as a Python
library. The program is upheld and developed by the Bioinformatics Laboratory of the Faculty of Computer
and Information Science at University of Ljubljana.It is a component-based visual programming software.
Components are called widgets and they range from simple data visualization, subset selection and
preprocessing, to empirical evaluation of learning algorithms and predictive modeling.Visual programming
is implemented through an interface in which workflows are created by linking predefined or userdesignedwidgets, while advanced users can use Orange as a Python library for data manipulation and widget
alteration.
METHODOLOGYAND OBTAINED RESULTS:
We have taken the dermatology data set used in this paper from the UC Irvine Machine Learning data
repository. The data set is very detailed and classifies the diseases based on 34 attributes like erythema,
scaling, family history, age and a variety of other factors. These attributes are used to predict the six major
types of skin diseases namely chromic dermatitis, lichen planus, pityriasis rosea, pityriasis rubra pilaris,
psoriasis, seboreic dermatitis. We make use of the orange tool and load the data set into the data table and
visualized it in the form of a scattered plot. Now a data sample is taken into consideration with majority of
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the data being included. The classification tree is constructed using the classification tree viewer present in
the orange tool.
The image part with relationship ID rId565 was not found in the file.

Fig1: The classification tree generated using the orange tool up to 9 levels
We take different algorithms like Naïve Bayesian Classifier, Support Vector Machine and Random Forest
Classification in order to find out the accuracy of each method. The accuracy if each method is measured
using the classification accuracy (CA) feature and the best method is taken into consideration.
The image part with relationship ID rId565 was not found in the file.

Fig2: Shows the Classification Accuracy of Naïve Bayesian and Random Forest Classification
From the figure we can clearly observe that the CA ofNaïve Bayesian is higher than that of Random forest
Classification. So we make the predictions using the Naïve Bayesian Classification Method. The Naive
Bayesian predicts the probability of each type of disease by taking into consideration the various factors and
finally displays the type of skin condition the patient is suffering from with high levels of accuracy
compared to other algorithms.
The image part with relationship ID rId565 was not found in the file.

Fig3: The scale in which each color denotes a specific disease.
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Fig4: Denotes the Predictions for a limited amount of data.

PROSPECTUS AND FUTURE WORK:
Clinical data mining is one of the widely researched areas nowadays and there is tremendous scope for
updates and improvements in this regard. More techniques that deal with large amounts of health related
data and techniques which are effectively able to handle missing data values should be encouraged as
medical data usually has a large amount of missing values. The prediction of diseases shaving a smaller no
of attributes to classify should be made more efficient by developing tools for mining of smaller data and not
compromising on the accuracy if classification
CONCLUSION:
Predicting the six types of dermatological diseases with high accuracy has been made possible with the help
of Naïve Bayesian Classifier by analyzing the various (34) attributes of the patients. The model is an
effective tool to analyze the type of condition given a large no of attributes for prediction. This is best
possible effective model for the prediction of dermatological diseases. The high level of accuracy is another
primary reason for choosing this method.We can extend this work with other data mining techniques and
other medical measurements besides the above list. We can also predict diseases other than dermatological
diseases which may lead to skin caner
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ABSTRACT:
Security in today’s world is of prime importance and is often an area of research. When people visit
hospitals, a record where health data and information related to the care of the patient is maintained. These
records of individual patients are uploaded to the cloud. The patients can make use of these records to track
their health and also, it can be used by the doctors in order to diagnose the patient more accurately. Since,
these records are uploaded and maintained on the cloud, the records need to be secured in a way that only
the people for whom the records are meant to be seen, can only access it. Hence, in order to develop a strong
security measure for these records. This paper proposes a method called Bit locker algorithm to encrypt the
data stored on the cloud.

INTRODUCTION:
An Electronic Health Record (EHR) is an electronic version of a patient’s medical history, that is maintained
by the provider over time, and may include all of the key administrative clinical data relevant to that persons
care under a particular provider, including demographics, progress notes, problems, medications, vital signs,
past medical history, immunizations, laboratory data and radiology reports The EHR automates access to
information and has the potential to streamline the clinician's workflow. The EHR also has the ability to
support other care-related activities directly or indirectly through various interfaces, including evidencebased decision support, quality management, and outcomes reporting. EHRs are the next step in the
continued progress of healthcare that can strengthen the relationship between patients and clinicians. The
data, and the timeliness and availability of it, will enable providers to make better decisions and provide
better care.
Cloud storage is a model of data storage in which the data is stored in logical pools, the physical storage
spans multiple servers (and often locations), and the physical environment is typically owned and managed
by a hosting company. These cloud storage providers are responsible for keeping the data available and
accessible, and the physical environment protected and running. People and organizations buy or lease
storage capacity from the providers to store user data, organizations data or application data. Cloud storage
services may be accessed through a co-located cloud computer service, a web service application
programming interface (API) or by applications that utilize the API, such as cloud desktop storage, a cloud
storage gateway or Web-based content management systems.EHRs are usually stored on the cloud for better
accessibility and availability of the records. It is essential that the security of these records be taken into
consideration and consequently a system be implemented so that the records can be protected from
unauthorized usage. We, hence propose the use of Bit locker algorithm to encrypt all the data that is being
stored in the cloud so that even if an intrusion or an attack is done on the data stored on the cloud, the data
retrieved will not be in meaningful form. Bit Locker encryption algorithm makes use of Advanced
Encryption Standard in the Cipher Block Chaining or the XTS mode of operation.Bit
Locker (codenamed Cornerstone and formerly known as Secure Startup) is a full disk encryption feature
included with select editions of Windows Vista and later. It is designed to protect data by
providing encryption for entire volumes. By default it uses the AES encryption algorithm in cipher block
chaining (CBC) or XTS mode with a 128-bit or 256-bit key. We propose the use of the above mentioned
system to encrypt and decrypt the records.

LITERATURE REVIEW:
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Cyber-crimes are on the rise in today’s world and a soft target for the hackers is Cloud. Big technical giants
like Google, Microsoft, and Amazon have infrastructure and capabilities to deflect these attacks and have
the cloud safe, but not every cloud has this kind of protection and capabilities. If vulnerability or a loop hole
in the clouds infrastructure can be identified by a potential hacker then the clouds security on the whole is
compromised. If security of cloud’s in not taken into account then the cyber criminals can exploit the cloud
and can launch attacks which can be catastrophic in nature. Through a single malicious attack the security of
many websites can simultaneously be compromised. The inherent nature of the clouds architecture facilitates
the launch of an attack on numerous websites through a single malicious attack. Cloud security faces many
challenges like multi tenancy, easy accessibility, identity management, unsafe API’s. Internal threats etc. It
is not easy to address to, all of the security requirements of the cloud on the whole together as the security
requirements for each of the clients who want cloud storage may be different and hence a common standard
for the security of files stored on cloud cannot be agreed upon 1. Cloud has been proven to be resource of
great utility and interest as it can be used in many ways like Storage as a Service (SaaS), Platform as a
Service (PaaS), Infrastructure as a Service (IaaS) and Software as a Service (SaaS). Since the utility of cloud
is so high hence its security should be of prime importance in todays’ scenario 2. There are many laws like
the FIPP (Fair Information Practice Principles) that stress on the privacy and security of the personal data of
individuals; they require rigorous controls and procedures to do so. Organizations that collect personal or
private data from individuals are responsible for collecting, disposing the information in a secure manner
such that the security of this data is not compromised. Risks posed by this data can be reduced by educating
the users who put in their data about the various attacks which an attacker can launch on a system and the
safety mechanisms that the company has implemented so far in order to tackle those threats 3. Most of the
functionality of mobile devices is same as that of the desktop computers and hence the security issues that
are faced by the systems in both the cases in similar. Hence, it’s getting difficult day by day in order to
tackle these security threats 4. Threat detection services on mobile devices require large amount of power
and processing capabilities and hence it’s not always the best option to go with the threat detection
software’s and mechanisms. Hence, special consideration to the mobile battery consumption and the
processing that a particular algorithm requires for it to run smoothly on a system must be calculated before it
can be implemented in a mobile based system 5.Patient safety and security is an important issue in the health
care industry as EHRs contains personal information about patients and hence it’s essential that the security
of these files need to be taken into strict consideration. EHRs form an integral part of health care industry
and the security of EHRs means the security of Health Industry as a whole. EHRs provide a lot of out of the
box functionality like data management, and decision support etc. If the security of these records is
compromised then clearly there will be many undesirable results 6. The security of patient health and
medical records should satisfy at least the following criteria, it should ensure the integrity of the data that
has been attached with respect to a client or a patient, it should be maintain privacy, confidentiality of the
records and also the records must be available at all times without any information being withheld7. There
are many cases of Identity theft in case of electronic health records and its of prime importance that a check
on such kind of attacks be done and hence a complete and robust encryption algorithm for the encryption of
files on the cloud must be chosen which can be used for securely storing the data on the cloud as well as can
be used to protect the personal and private information of a patient 8.

PROPOSED METHOD:
The Advanced Encryption Standard (AES), also known as Rijndael (its original name), is a specification for
the encryption of electronic data established by the U.S. National Institute of Standards and
Technology (NIST)
in
2001.
AES
is
based
on
the
Rijndael cipher developed
by
two Belgian cryptographers, Joan Daemen and Vincent Rijmen, who submitted a proposal to NIST during
the AES selection process. Rijndael is a family of ciphers with different key and block sizes. For AES, NIST
selected three members of the Rijndael family, each with a block size of 128 bits, but three different key
lengths: 128, 192 and 256 bits. AES has been adopted by the U.S. government and is now used worldwide.
It supersedes the Data Encryption Standard (DES), which was published in 1977. The algorithm described
by AES is a symmetric-key algorithm, meaning the same key is used for both encrypting and decrypting the
data. In the United States, AES was announced by the NIST as U.S. FIPS PUB 197 (FIPS 197) on
November 26, 2001. This announcement followed a five-year standardization process in which fifteen
competing designs were presented and evaluated, before the Rijndael cipher was selected as the most
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suitable (see Advanced Encryption Standard process for more details). AES became effective as a federal
government standard on May 26, 2002 after approval by the Secretary of Commerce. AES is included in the
ISO/IEC 18033-3 standard. AES is available in many different encryption packages, and is the first (and
only) publicly accessible cipher approved by the National Security Agency (NSA) for top secret information
when used in an NSA approved cryptographic module (see Security of AES, below). The
name Rijndael (Dutch pronunciation: [ˈrɛindaːl]) is a play on the names of the two inventors (Joan Daemen
and Vincent Rijmen).

MODES OF OPERATION
CBC
In cryptography, a mode of operation is an algorithm that uses a block cipher to provide an information
service such as confidentiality or authenticity. A block cipher by itself is only suitable for the secure
cryptographic transformation (encryption or decryption) of one fixed-length group of bits called a block. A
mode of operation describes how to repeatedly apply a cipher's single-block operation to securely transform
amounts of data larger than a block.
GCM
Galois/Counter Mode (GCM) is a mode of operation for symmetric key cryptographic block ciphers that has
been widely adopted because of its efficiency and performance. GCM throughput rates for state of the art,
high speed communication channels can be achieved with reasonable hardware resources. The operation is
an authenticated encryption algorithm designed to provide both data authenticity (integrity) and
confidentiality. GCM is defined for block ciphers with a block size of 128 bits. Galois Message
Authentication Code (GMAC) is an authentication-only variant of the GCM which can be used as an
incremental message authentication code. Both GCM and GMAC can accept initialization vectors of
arbitrary length.
XTS
On January 27, 2010, NIST released Special Publication (SP) 800-38E in final form. SP 800-38E is a
recommendation for the XTS-AES mode of operation, as standardized by IEEE Std 1619-2007, for
cryptographic modules. The publication approves the XTS-AES mode of the AES algorithm by reference to
the IEEE Standard 1619-2007, subject to one additional requirement, which limits the maximum size of
each encrypted data unit (typically a sector or disk block) to
AES blocks. According to SP 800-38E, "In
the absence of authentication or access control, XTS-AES provides more protection than the other approved
confidentiality-only modes against unauthorized manipulation of the encrypted data.
There are mainly four steps involved in the encryption process –
• ADD ROUND KEY
• BYTE SUB
• SHIFT ROW
• MIX COLUMN
Step 1: ADD ROUND KEY
Each of the 16 bytes of the input data are XOR’ed with each of the 16 bytes of the expanded key generated.
So, this means that the first 16 bytes of the expanded key will now never be used again and the next 16 bytes
of the key will be used when the function is executed again.
Step 2: BYTE SUB
During encryption each value of the state is replaced with the corresponding SBOX value
The image part with
relationship ID rId565
was not found in the
file.

AES S-Box Lookup Table
0 1 2 3 4 5 6 7 8 9 A B C D E F
0 63 7C 77 7B F2 6B 6F C5 30 01 67 2B FE D7 AB 76
1 CA 82 C9 7D FA 59 47 F0 AD D4 A2 AF 9C A4 72 C0
2 B7 FD 93 26 36 3F F7 CC 34 A5 E5 F1 71 D8 31 15
3 04 C7 23 C3 18 96 05 9A 07 12 80 E2 EB 27 B2 75
4 09 83 2C 1A 1B 6E 5A A0 52 3B D6 B3 29 E3 2F 84
5 53 D1 00 ED 20 FC B1 5B 6A CB BE 39 4A 4C 58 CF
6 D0 EF AA FB 43 4D 33 85 45 F9 02 7F 50 3C 9F A8
335

Int J Pharm Bio Sci 2016 Oct; Special issue SP02

7 51 A3 40 8F 92 9D 38 F5 BC B6 DA 21 10 FF F3 D2
8 CD 0C 13 EC 5F 97 44 17 C4 A7 7E 3D 64 5D 19 73
9 60 81 4F DC 22 2A 90 88 46 EE B8 14 DE 5E 0B DB
A E0 32 3A 0A 49 06 24 5C C2 D3 AC 62 91 95 E4 79
B E7 C8 37 6D 8D D5 4E A9 6C 56 F4 EA 65 7A AE 08
C BA 78 25 2E 1C A6 B4 C6 E8 DD 74 1F 4B BD 8B 8A
D 70 3E B5 66 48 03 F6 0E 61 35 57 B9 86 C1 1D 9E
E E1 F8 98 11 69 D9 8E 94 9B 1E 87 E9 CE 55 28 DF
F 8C A1 89 0D BF E6 42 68 41 99 2D 0F B0 54 BB 16
For example HEX 19 would get replaced with HEX D4
During decryption each value in the state is replaced with the corresponding inverse of the SBOX
0 1 2 3 4 5 6 7 8 9 A B C D E F
0 52 09 6A D5 30 36 A5 38 BF 40 A3 9E 81 F3 D7 FB
1 7C E3 39 82 9B 2F FF 87 34 8E 43 44 C4 DE E9 CB
2 54 7B 94 32 A6 C2 23 3D EE 4C 95 0B 42 FA C3 4E
3 08 2E A1 66 28 D9 24 B2 76 5B A2 49 6D 8B D1 25
4 72 F8 F6 64 86 68 98 16 D4 A4 5C CC 5D 65 B6 92
5 6C 70 48 50 FD ED B9 DA 5E 15 46 57 A7 8D 9D 84
6 90 D8 AB 00 8C BC D3 0A F7 E4 58 05 B8 B3 45 06
7 D0 2C 1E 8F CA 3F 0F 02 C1 AF BD 03 01 13 8A 6B
8 3A 91 11 41 4F 67 DC EA 97 F2 CF CE F0 B4 E6 73
9 96 AC 74 22 E7 AD 35 85 E2 F9 37 E8 1C 75 DF 6E
A 47 F1 1A 71 1D 29 C5 89 6F B7 62 0E AA 18 BE 1B
B FC 56 3E 4B C6 D2 79 20 9A DB C0 FE 78 CD 5A F4
C 1F DD A8 33 88 07 C7 31 B1 12 10 59 27 80 EC 5F
D 60 51 7F A9 19 B5 4A 0D 2D E5 7A 9F 93 C9 9C EF
E A0 E0 3B 4D AE 2A F5 B0 C8 EB BB 3C 83 53 99 61
F 17 2B 04 7E BA 77 D6 26 E1 69 14 63 55 21 0C 7D
For example HEX D4 would get replaced with HEX 19
Step 3: SHIFT ROW
In this step the rows of the state ie the input data will be shifted in a circular fashion. The first row having an
index value of 0 will be shifted 0 times, the second row having an index value of 1 will be shifted to the
right once, the third row having the index value as 2 will be shifted twice and the fourth row having an index
value of 3 will be shifted three times to the right.
From
To
1 5 9 13
1 5 9 13
2 6 10 14
6 10 14 2
3 7 11 15
11 15 3 7
4 8 12 16
16 4 8 12
During the decryption process, the above process will be repeated in the same way but in reverse i.e. a left
shift instead of a right shift would be taking place.
Step 4: MIX COLUMNS
This is perhaps the hardest step to both understand and explain. There are two parts to this step. The first
will explain which parts of the state are multiplied against which parts of the matrix. The second will explain
how this multiplication is implemented over what’s called a Galois Field.

Matrix Multiplication
The state is arranged into a 4 row table (as described in the Shift Row function).
The multiplication is performed one column at a time (4 bytes). Each value in the column is eventually
multiplied against every value of the matrix (16 total multiplications). The results of these multiplications
are XOR’ed together to produce only 4 result bytes for the next state. Therefore 4 bytes input, 16
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multiplications 12 XORs and 4 bytes output. The multiplication is performed one matrix row at a time
against each value of a state column.
Multiplication Matrix
2311
1231
1123
3112
16 byte State
b1 b5 b9 b13
b2 b6 b10 b14
b3 b7 b11 b15
b4 b8 b12 b16
The first result byte is calculated by multiplying 4 values of the state column against 4 values of the first row
of the matrix. The result of each multiplication is then XORed to produce 1 Byte.
b1 = (b1 * 2) XOR (b2*3) XOR (b3*1) XOR (b4*1)
The second result byte is calculated by multiplying the same 4 values of the state column against 4 values of
the second row of the matrix. The result of each multiplication is then XORed to produce 1 Byte.
b2 = (b1 * 1) XOR (b2*2) XOR (b3*3) XOR (b4*1)
The third result byte is calculated by multiplying the same 4 values of the state column against 4 values of
the third row of the matrix. The result of each multiplication is then XORed to produce 1 Byte.
b3 = (b1 * 1) XOR (b2*1) XOR (b3*2) XOR (b4*3)
The fourth result byte is calculated by multiplying the same 4 values of the state column against 4 values of
the fourth row of the matrix. The result of each multiplication is then XORed to produce 1 Byte.
b4 = (b1 * 3) XOR (b2*1) XOR (b3*1) XOR (b4*2)
This procedure is repeated again with the next column of the state, until there are no more state columns.
Putting it all together:
The first column will include state bytes 1-4 and will be multiplied against the matrix in the following
manner:
b1 = (b1 * 2) XOR (b2*3) XOR (b3*1) XOR (b4*1)
b2 = (b1 * 1) XOR (b2*2) XOR (b3*3) XOR (b4*1)
b3 = (b1 * 1) XOR (b2*1) XOR (b3*2) XOR (b4*3)
b4 = (b1 * 3) XOR (b2*1) XOR (b3*1) XOR (b4*2)
(b1= specifies the first byte of the state)
The second column will be multiplied against the second row of the matrix in the following manner.
b5 = (b5 * 2) XOR (b6*3) XOR (b7*1) XOR (b8*1)
b6 = (b5 * 1) XOR (b6*2) XOR (b7*3) XOR (b8*1)
b7 = (b5 * 1) XOR (b6*1) XOR (b7*2) XOR (b8*3)
b8 = (b5 * 3) XOR (b6*1) XOR (b7*1) XOR (b8*2)
And so on until all columns of the state are exhausted.
Galois Field Multiplication
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The multiplication mentioned above is performed over a Galois Field. The mathematics behind this is
beyond the scope of this paper. This section will instead concentrate on the implementation of the
multiplication which can be done quite easily with the use of the following two tables in (HEX).
E Table
0 1 2 3 4 5 6 7 8 9 A B C D E F
0 01 03 05 0F 11 33 55 FF 1A 2E 72 96 A1 F8 13 35
1 5F E1 38 48 D8 73 95 A4 F7 02 06 0A 1E 22 66 AA
2 E5 34 5C E4 37 59 EB 26 6A BE D9 70 90 AB E6 31
3 53 F5 04 0C 14 3C 44 CC 4F D1 68 B8 D3 6E B2 CD
4 4C D4 67 A9 E0 3B 4D D7 62 A6 F1 08 18 28 78 88
5 83 9E B9 D0 6B BD DC 7F 81 98 B3 CE 49 DB 76 9A
6 B5 C4 57 F9 10 30 50 F0 0B 1D 27 69 BB D6 61 A3
7 FE 19 2B 7D 87 92 AD EC 2F 71 93 AE E9 20 60 A0
8 FB 16 3A 4E D2 6D B7 C2 5D E7 32 56 FA 15 3F 41
9 C3 5E E2 3D 47 C9 40 C0 5B ED 2C 74 9C BF DA 75
A 9F BA D5 64 AC EF 2A 7E 82 9D BC DF 7A 8E 89 80
B 9B B6 C1 58 E8 23 65 AF EA 25 6F B1 C8 43 C5 54
C FC 1F 21 63 A5 F4 07 09 1B 2D 77 99 B0 CB 46 CA
D 45 CF 4A DE 79 8B 86 91 A8 E3 3E 42 C6 51 F3 0E
E 12 36 5A EE 29 7B 8D 8C 8F 8A 85 94 A7 F2 0D 17
F 39 4B DD 7C 84 97 A2 FD 1C 24 6C B4 C7 52 F6 01
L Table
0 1 2 3 4 5 6 7 8 9 A B C D E F
0 00 19 01 32 02 1A C6 4B C7 1B 68 33 EE DF 03
1 64 04 E0 0E 34 8D 81 EF 4C 71 08 C8 F8 69 1C C1
2 7D C2 1D B5 F9 B9 27 6A 4D E4 A6 72 9A C9 09 78
3 65 2F 8A 05 21 0F E1 24 12 F0 82 45 35 93 DA 8E
4 96 8F DB BD 36 D0 CE 94 13 5C D2 F1 40 46 83 38
5 66 DD FD 30 BF 06 8B 62 B3 25 E2 98 22 88 91 10
6 7E 6E 48 C3 A3 B6 1E 42 3A 6B 28 54 FA 85 3D BA
7 2B 79 0A 15 9B 9F 5E CA 4E D4 AC E5 F3 73 A7 57
8 AF 58 A8 50 F4 EA D6 74 4F AE E9 D5 E7 E6 AD E8
9 2C D7 75 7A EB 16 0B F5 59 CB 5F B0 9C A9 51 A0
A 7F 0C F6 6F 17 C4 49 EC D8 43 1F 2D A4 76 7B B7
B CC BB 3E 5A FB 60 B1 86 3B 52 A1 6C AA 55 29 9D
C 97 B2 87 90 61 BE DC FC BC 95 CF CD 37 3F 5B D1
D 53 39 84 3C 41 A2 6D 47 14 2A 9E 5D 56 F2 D3 AB
E 44 11 92 D9 23 20 2E 89 B4 7C B8 26 77 99 E3 A5
F 67 4A ED DE C5 31 FE 18 0D 63 8C 80 C0 F7 70 07
The result of the multiplication is simply the result of a lookup of the L table, followed by the addition of the
results, followed by a look up to the E table. The addition is a regular mathematical addition represented by
+, not a bitwise AND.All numbers being multiplied using the Mix Column function converted to HEX will
form a maximum of 2 digit Hex number. We use the first digit in the number on the vertical index and the
second number on the horizontal index. If the value being multiplied is composed of only one digit we use 0
on the vertical index.
For example if the two Hex values being multiplied are AF * 8 we first lookup L (AF) index which returns
B7 and then lookup L (08) which returns 4B.Once the L table lookup is complete we can then simply add
the numbers together. The only trick being that if the addition result is greater than FF we subtract FF from
the addition result.For example B7+4B= 102. Because 102 > FF, we perform: 102-FF which gives us 03.The
last step is to look up the addition result on the E table. Again we take the first digit to look up the vertical
index and the second digit to look up the horizontal index.For example E (03) =0F.Therefore the result of
multiplying AF * 8 over a Galois Field is 0FTwo last exceptions are that:
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Any number multiplied by one is equal to its self and does not need to go through the above procedure. For
example: FF * 1 = FF
Any number multiplied by zero equals zero
Mix Column Inverse
During decryption the Mix Column the multiplication matrix is changed to:
0E 0B 0D 09
09 0E 0B 0D
0D 09 0E 0B
0B 0D 09 0E
Other than the change to the matrix table the function performs the same steps as during encryption.
AES Key Expansion Algorithm
Rot Word (4 bytes) -> Rotate Word
In this step we rotate the word in a circular fashion by four bytes or positions.
Sub Word (4 bytes) -> Substitute Word
In this step we substitute values from the S-box lookup table.
Rcon ((Round/ (KeySize/4))-1)
This function returns a 4 byte value based on the following table
Rcon (0) = 01000000
Rcon (1) = 02000000
Rcon (2) = 04000000
Rcon (3) = 08000000
Rcon (4) = 10000000
Rcon (5) = 20000000
Rcon (6) = 40000000
Rcon (7) = 80000000
Rcon (8) = 1B000000
Rcon (9) = 36000000
Rcon (10) = 6C000000
Rcon (11) = D8000000
Rcon (12) = AB000000
Rcon (13) = 4D000000
Rcon (14) = 9A000000
For example for a 16 byte key Rcon is first called in the 4th round
(4/(16/4))-1=0
In this case Rcon will return 01000000
For a 24 byte key Rcon is first called in the 6th round
(6/(24/4))-1=0
In this case Rcon will also return 01000000
EK (Offset)
EK function returns 4 bytes of the Expanded Key after the specified offset. For example if offset is 0 then
EK will return bytes 0,1,2,3 of the Expanded Key
K (Offset)
K function returns 4 bytes of the Key after the specified offset. For example if offset is 0 then K will return
Bytes 0,1,2,3 of the Expanded Key
After the above procedure is completed, the AES algorithm is completed.
We can then apply the algorithm in XTS mode for the encryption of the records that are being stored on the
cloud in order to enhance their security.

RESULTS
The algorithm was implemented and ran on a test system and the results obtained are formulated in the
table1 given below.
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Table1. Comparison of algorithms in different modes
CBC – 128bit
Time
Block Size
Speed
Mbps
(secs)
16 bytes
537280.61
537.28061
3
64 bytes
562942.04
562.94204
3
256 bytes
576719.19
576.71919
3
1024 bytes
582756.35
582.75635
3
8192 bytes
584802.3
584.8023
3
CBC – 256bit
Speed
387895.95
411380.93
416133.03
417222.66
417598.12

Mbps
387.89595
411.38093
416.13303
417.22266
417.59812

Time
(secs)
3
3
3
3
3

Speed
276490.51
685623.87
905802.84
987853.48
1016105.64

Mbps
276.49051
685.62387
905.80284
987.85348
1016.10564

Time
(secs)
3
3
3
3
3

Speed
231688.06
619166.59
619167.59
619168.59
619169.59

Mbps
231.68806
619.16659
619.16759
619.16859
619.16959

Time
(secs)
3
3
3
3
3

Block Size
16 bytes
64 bytes

Speed
355205.29
355206.29

Mbps
355.20529
355.20629

Time
(secs)
3
3

256 bytes
1024 bytes
8192 bytes

355207.29
355208.29
355209.29

355.20729
355.20829
355.20929

3
3
3

Speed
269481.84
735498.37
1431484.07
1997699.41
2248441.86

Mbps
269.48184
735.49837
1431.48407
1997.69941
2248.44186

Time
(secs)
3
3
3
3
3

Block Size
16 bytes
64 bytes
256 bytes
1024 bytes
8192 bytes
GCM – 128bit
Block Size
16 bytes
64 bytes
256 bytes
1024 bytes
8192 bytes
GCM – 256bit
Block Size
16 bytes
64 bytes
256 bytes
1024 bytes
8192 bytes
XTS – 128bit

XTS – 256bit
Block Size
16 bytes
64 bytes
256 bytes
1024 bytes
8192 bytes
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The image part with relationship ID rId565 was not found in the file.

Fig1. Speed in millisecond Vs Block size

Figure1 shows that the results obtained when the algorithm is ran in XTS mode with the key size of 256bits.
It’s clear that the performance of AES in XTS mode is best when compared to all the other modes and hence
we can use this encryption method in the cloud security to securely encrypt the Health records securely and
efficiently.

CONCLUSION:
Security of cloud based systems is essential as it is a growing technology. One small attack on a cloud based
system and the security of many websites can be jeopardized. Hence, it’s of prime importance that the
security of cloud based storage systems is taken into serious account and adequate steps be taken in order to
implement an efficient encryption algorithm for the same. We implemented the Bitlocker algorithm as it is
new and currently works better than any other algorithm when large data sets and criticality of data is
considered.
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