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Abstract— As the human life march towards the modern 

amenities, all the sectors of life become more and more 

advanced, Health care is not spared from this. The 

revolutionary health care predictions actually brings more 

relief for elderly or bedridden patients. Internet of things 

actually plays a vital role in this paradigm as it helps to collect 

and process the data from the wearable devices for patients. 

This data often transferred to the server though the wireless 

communication. Many existing systems are there where these 

data are being monitored manually or by loosely coupled 

systems which yields less accurate results in a prediction. To 

get the impression of sensors proposed model deploys a 

simulation environment so that data like sensors can be 

generated in the regular environment based on medical facts 

and also some parameters are captured by the real time pulse 

sensors. These collected data is synchronized to the 

prediction server in the said interval to predict the disease. To 

predict the disease proneness proposed model uses the Fuzzy 

C Means clustering and Artificial Neural network to yield the 

best possible prediction.  

Keywords: Fuzzy C means Clustering, Information Gain 

Theory Estimation, ANN 

I. INTRODUCTION 

Health is wealth is one of the most commonly used sayings is 

one of the most genuine of them all. Health is real wealth as 

a healthy person can function to its fullest potential and 

achieve far more than a person with an ailment. This is a 

universal truth that has been true since ages. Health has to be 

prioritized in any person’s life to be able to function, work or 

think in a healthy nourishing environment.  

As we have established that health is one of the most 

important parts of life and it needs to be a priority in our lives. 

But this is easier said than done, as there are a lot of people 

that do not have the time to go out and get treatment for a set 

of symptoms as they are working all day long. There are 

people like the disabled people or the people who are 

wheelchair bound that cannot make frequent trips to the clinic 

as it is quite inconvenient. Some people are very old and 

cannot travel all the way to the hospital. 

There are also a lot of people who are elderly and 

suffer from an ailment and are also living alone. This is very 

problematic as; if there is an emergency, there is very less 

time that is there to react and provide immediate medical 

assistance, which is not possible. This is why many elderlies 

have been bound to a hospital as their condition can worsen 

any time. This leads to very low quality of life for them.  

Smart Health Monitoring is one way to deal with 

most of these problems. As there have been a lot of 

advancements in technology and there has been an increase 

in the wireless sensors and sensor networks, has led to the 

development of sensor networks that can assist in various 

health care procedures. Smart health monitoring is being 

researched extensively recently as it has attracted a lot of 

attention of researchers that are willing to provide a better 

quality of life for various patients.  

Smart health monitoring is an upcoming concept 

that utilizes cutting edge technology to help people suffering 

from various ailments by providing them with an ease of life. 

Smart health monitoring also helps reduce the pressure on the 

Medical staff and the doctors and assist them in providing 

better health care and a better quality of life for the patients. 

We have utilized various techniques in our approach towards 

the implementation of Smart health monitoring and have also 

used various machine learning algorithms for this purpose.  

Artificial Neural Networks have been extensively 

used in machine learning applications due to the fact that it 

has been modeled according to the human brain and offers a 

lot of flexibility for its application. As the human brain is the 

most powerful organ of our body, it’s the seat of our 

knowledge and conscience and processes all information 

outside the body as well as the workings inside the body are 

handled by the brain.  

The brain is one of the most powerful organs and has 

helped us understand our planet and have enabled us to 

completely terraform our planet and become the dominant 

species on our planet. It has also enabled us to understand the 

mechanics of our universe the various reactions that go 

around in the stars and the formation of our planet and the 

universe, were all deduced by the brain.  

The brain is composed of cells as all organs in the 

body, but these cells are called neurons, they have a long and 

slender structure that is capable of passing electricity across 

its body and into the neighboring neurons when excited. The 

neurons get excited when the stimulus applied to the neuron 

exceeds the minimum threshold, then the neurons fire, 

sending in a small electrical pulse down the length of the 

neuron and into the adjacent neurons. There are close to a 

billion types of neurons in the human brain, this essentially 

makes it a computational power horse.  

Artificial neural networks are basically an emulation 

of the brain, it has various levels of neurons stacked one upon 

the other with different excitation levels according to the 

application. The neurons collectively are capable of 

discerning patterns and derive complex relationships between 

data elements. It is used heavily in data modeling as a non-

linear statistical tool, therefore, ANNs are required to be 

trained before their deployment. ANNs have been widely 

used in applications concerning image and voice recognition.  

Decision Tree is a supervised learning technique that 

is non-parametric. Decision trees have been used for a long 

time for the purpose of classification. They are one of the 

simplest forms of a data structure that can be also used to 

apply principles of regression quite efficiently. The decision 

tree has the capabilities to transform data in smaller and 

smaller sub-sections while maintaining the integrity of the 

tree. As there are one or more than one branches to a 

particular data element, the decision trees are useful in the 
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sum of product representation and are very easy to understand 

and comprehend.  

This research paper dedicates section 2 for analysis 

of past work as literature survey, section 3 deeply elaborates 

the proposed technique and whereas section 4 evaluates the 

performance of the system and finally section 5 concludes the 

paper with traces of future enhancement.  

II. LITERATURE SURVEY 

Y. Jung [1] expresses that there has been an unprecedented 

increase in the number of smart devices and smartphones 

recently. Smartphones especially have been quite affordable 

due to low prices and cost of procuring it, this has led to the 

majority of the people own a smartphone. Due to its immense 

popularity and ubiquity, the researchers have proposed a 

Wireless sensor network that can monitor Bio-signals for a 

smart healthcare system. The authors have utilized EMG 

(Electrocardiogram), ECG (Electrocardiography) and EEG 

(Electroencephalography) and processed it with Expectation 

maximization from a wearable device.  

N. Alshurafa [2] states that Remote Health 

Monitoring systems (RHM) have been increasingly popular 

with doctors and patients due to its simplicity and 

convenience. To elaborate more on this research the authors 

have presented Wanda-CVD, which is a smart health 

monitoring technique that utilizes smartphones for the 

Remote Health Monitoring needs to reduce the risk of 

cardiovascular disease. This is a very useful and simple 

implementation of machine learning on a smartphone to assist 

patients suffering from cardiovascular diseases. The 

technique has been further strengthened with the addition of 

feedback and social support.  

S. Kesvan states that there have been considerable 

advances in the field of a wearable device and Wireless 

Sensor Networks due to heavy use in the area of smart health 

monitoring with the help of trackers and sensors. These 

sensors have been predominantly used for the purpose of 

monitoring a patient’s vital parameters. This is very useful for 

both the doctor and the patients, but it has been difficult to 

maintain and interface with a variety of different sensors and 

devices. To solve this problem the authors have designed a 

network capable of connecting all the sensors in a wireless 

network and can also be connected to the cloud. [3] 

A. Massaro [4] states that there has been an increase 

in the number of elderly patients that live alone, and that has 

increased the incidence of mishaps as there isn’t anyone who 

can take care of them. Regular doctor visits cannot be made 

as the age and travel is not possible most of the time. To 

ameliorate this effect, the authors propose a novel scheme of 

monitoring the patients from the comfort of their homes with 

the help of a wearable device. The KNIME workflow has 

been essential in this development as it uses Multilayer 

Perceptron and Artificial Neural Networks to evaluate a 

patient.  

Arthi. C. I. [5] proposes a novel scheme for the 

detection of various health problems faced by teachers in their 

profession. Due to the majority of healthcare has been 

focused on the illnesses in a generalized manner and not been 

linked to a particular profession. This has led the authors to 

develop a system that can detect and predict diseases that 

occur due to one’s profession. The teaching profession in 

specific as the authors have designed it specifically for that 

profession and utilized a negEx algorithm on the medical 

records of a person. The proposed technique has been highly 

beneficial in predicting profession related illnesses.  

K. Navin introduces the concept of epidemics and 

their detection in the healthcare system as it is of utmost 

importance to help mitigate its effects. Traditionally the 

process of detection of an epidemic has been through formal 

and official reports generated by the center that has been 

experiencing an epidemic. This is a very lengthy process that 

compromises the security and wellbeing of everyone. To 

solve this problem the authors, develop a surveillance system 

based on a smartphone for the epidemiologist to collect the 

data more efficiently and faster to reduce the impact of an 

epidemic. [6]  

V. Jakkula [7] explores the concept of convenience 

that has been enabled for every individual due to the 

advancement of technology. This also led to various 

advancements in the medical sector. Utilizing the latest 

technology in the medical sector for the monitoring of the 

health of elderly people. The authors have proposed a system 

for the prediction of various ailments and diseases that are 

contracted by an elderly person; with the help of a smart home 

setting. This allows the system to analyze and observe the 

occurrence of various ailments for accurate prediction.  

A. Yassine [8] states that there is a lot of footfall in 

urban hospitals and clinics as there has been continuous 

migration of people into urban areas and this has put an undue 

strain on the urban infrastructure. This has also led to a 

deterioration in the care of patients and diagnosis. Therefore, 

to provide a solution to this problem, the authors have 

proposed a smart home system that can track and record 

human activity to form a database on the lifestyle that can be 

used by the doctors to suggest improvements for a healthier 

lifestyle and it also has the benefits of utilizing the data for 

prediction of various ailments.  

Y. Mehta states that there has been an unprecedented 

increase in the number of cars being manufactured and sold, 

and the increasing number of industries that have been 

spewing toxic gasses into the atmosphere leading to an 

increase in the number of suspended particles in the air and 

increasing the air pollution. This increase in air pollution has 

led to various ailments. Therefore, to solve this problem the 

authors have deployed various sensors across the city that 

measure air pollution which is transferred to the cloud and 

then relayed onto an app on the smartphone by the RTO. [9]  

G. Wang [10] tries to address the growing problem 

in the field of medical research that is the low availability and 

quality of datasets. This has been a recurring problem in this 

space as most of the data is confidential is not shared most of 

the time. The data that is shared is usually inconsistent and 

not preferable for research. The incomplete data is as good as 

not having any data, in a very critical field as Health care. To 

reduce this effect, the authors suggest an innovative technique 

based on Least Square Support Vector Machine (LS-SVM). 

This method has increased the accuracy of the system by a 

huge margin.  

M. Gillham [11] expresses concerns involving the 

care for a wheelchair-bound person. A wheelchair-bound 

person needs a very high amount of assistance and care, 
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especially in collision avoidance. To help the wheelchair-

bound person have a risk-free and fulfilling life, the author 

utilizes various sensors to detect and identify objects or 

obstacles in the way of the wheelchair. The proposed system 

assists the person in avoiding the obstacle without usurping 

the control of the wheelchair. This intelligent system can help 

ameliorate various accidents and provide a fulfilling life for 

the wheelchair-bound person.  

S. Rai explains that most working people are not 

paying enough attention to their health as their busy lifestyle 

makes them ignore basic non-life-threatening illnesses. This 

is not a good habit and is most likely going to result in the 

minor ailment to turn into a major ailment. To provide a 

solution for this, the authors have presented an innovative 

technique based on Artificial Neural Network and Artificial 

Intelligence for diagnosing and providing remedies for 

patients that do not have time to go to a doctor. This has a 

high potential for inculcating a better lifestyle in people with 

a busy schedule. [12]. 

III. PROPOSED METHODOLOGY 

 
Fig. 1: System Overview of the proposed methodology 

The Proposed methodology for disease proneness prediction 

can be depicted in the figure 1. And the steps involve in this 

can be narrated in the below mentioned steps. 

1) Step 1: Data Generation and Data collection-Proposed 

system of disease proneness prediction is developed in 

Local area network.  The proposed system mainly 

contains the two entities like Patient and Admin.   

The patient panel is created to maintain the 

continuous generation of data randomly based on the human 

health parameter protocols as mentioned in 

www.webmd.com. This patient panel allows the patient to 

register and login into the system to complete the process of 

entering the details like height, weight, Alcoholic or not, 

Smoker or not, Diabetic or not and some more details of the 

patient’s health.  The Patient panel is equipped to handle one 

real time sensor  to capture the pulse rate of the human body 

.This is  done by the pulse sensor and all other parameters are 

generated using the random data generation model. These 

parameters depend on the basic parameter like Number of 

hours of sleep. And the rest dependent parameters are like 

Systolic blood pressure, Diastolic blood pressure, Body 

temperature and Sugar level, which is measured in mmol. 

 

All these parameters along with the name and Email of the 

patient are concatenated as a string separated by commas and 

then send to the prediction server in the said interval of time, 

to analyze the data with the past data for any proneness of the 

disease. 

2) Step 2: Data Collection and Preprocessing- As the admin 

of the proposed model activates the prediction model it 

starts receiving the data from the patients. Once the data 

from the patient is received, then the current data 

attributes are tokenized on the regex parameter ",". And 

Store them as the static instance data.  

Then the past stored data for the specific patient is being 

extracted from the database and only those parameters which 

are having more deviation for very given instance are 

segregated in preprocessed list . The selected parameters for 

preprocessing list are Number of hours sleep, Systolic blood 

pressure. Diastolic blood pressure, Body temperature, Sugar 

level and pulse rate. 

3) Step 3: Fuzzy C- means CLustering- The preprocessed 

data are subjected to cluster using the Fuzzy C means 

clustering process, which is done according to the below 

described steps. 

Distance Evaluation - Here in this step the each and every row 

of the preprocessed list is subject to estimate the distance with 

the other rows of the list using Euclidean distance. The found 

distance for that row is appended to its terminal to call as the 

row distance RDIST. 

Sorting - The evaluated rows are sorted according to 

the RDIST using the bubble sort technique. 

Fuzzy Crisp value Formation - In this step the sorted 

list is used to evaluate the maximum and the Minimum values 

of the RDIST. A distance is being is estimated in between the 

maximum and the minimum values. Then this distance is 

divided into 5 parts  which forms the ranges with the label 

names like VERY LOW, LOW, MEDIUM, HIGH and 

VERY HIGH to store in a double dimension list to refer them 

as the Fuzzy crisp set. 

Cluster Formation- The sorted data are clustered 

according to the fuzzy crisp set to yield the fine set of the 

clusters based on the distance. And this can be shown with 

the below mentioned Algorithm 1. 

Algorithm 1: Cluster Formation 

// Input :  Crisp Set CSET, Preprocessed  Sorted List PSSET  

// Output : Clusters CL 

Function :clusterFormation(CL) 

Step 0: Start 

Step 1:  for i=0 to size of  CSET 

Step 2: TSET = CSETi  [ Temporary Set ] 

Step 3: MIN=TSET[0], MAX=TSET[1] 

Step 4: SCSET=Ø [ Single Cluster Set ] 

Step 5: for  j=0 to size of PSSET 

Step 6:  ROW=PSSETj 

Step 7:  RDIST = ROW(ROWSIZE  -1) 

Step 8: If(RDIST > = MIN  AND  RDIST < =MAX) ,THEN 

Step 9: SCSET= SCSET+ROW 

Step 10: End for 

Step 10: CL= CL+ SCSET 

Step 12: End for 

Step 13: return CL 

Step 14: Stop 
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4) Step 4: Information Gain Estimation- As the clusters 

are formed, then the it is necessary to choose a cluster 

with the highest prone to disease. So the preprocessed list 

is used to identify the highest factor of the diseases for 

all the selected attributes as mentioned earlier in to form 

a list. The Sum of these highest factors are calculated to 

estimate the number of rows in each cluster to match with 

the threshold of 75% of the sum of highest disease prone 

factors. Once these rows of a cluster are counted, then the 

gain value is estimated using the Shannon Information 

gain theory as mentioned in equation 1. 

IG = −
P

T
log 

P

T
  −

N

T
log 

N

T
  _____(1) 

Where  

P=  Number of the rows of a cluster who's sum is greater than 

75% of the  highest disease factor 

T= Number of rows of a cluster 

N= T-P 

IG = Information Gain of the cluster 

Based on the equation 1, every cluster is 

assigned with an information gain value in between 0 and 1. 

Any cluster, which is having the values nearer to 0 means 

it doesn't have any rows to satisfy the disease proneness 

factor, So those clusters are vomited and remaining clusters 

are selected for the next processing. 

ANN: Selected clusters from the information gain 

theory are processed to form the neurons. Here neurons are 

formed by evaluating the means and standard deviation for a 

cluster for their respective RDIST. The mean 

and standard divisions are used to form the neurons based on 

some protocols, Where each cluster forms three neurons 

depending some protocols like. 

First neuron is formed out of a cluster whose RDIST 

are less than [mean - StandardDeviation]. Second neuron is 

formed  based on RDIST whose values are in the range of 

greater than or equal to [mean - Standard Deviation] to less 

than or equal to [mean + Standard Deviation]. And the third 

neuron formed based on RDIST are greater than [mean - 

Standard Deviation]. 

After this process of neuron formation each and 

every neuron's row are estimated for the disease proneness 

factor. In this process of evaluation the absolute difference in 

between the highest factors and each and every attribute of 

the neuron's row is calculated. Then any row, 

which satisfies at least two diseases pronened factor is 

selected. And then its occurrence in the second half of the all 

the patient's past data is evaluated to extract the original input 

data from the patient panel with all the parameters to refer as 

neuron probability data. 

Disease Proneness detection through label 

classification- The neuron probability data arebinarized for 

all the parameters for their ill health values. The 

involved parameters are like BMI, Smoking, Alcohol, Sleep 

hours, blood pressure, Temperature, Sugar Level and pulse 

rate. 

The binarized parameters are summed with respect 

to the specific attributes. Then this summation value is 

checked for the 50% accuracy probabaility from the neuron 

probability data to estimate the specific outcome of 

proneness, Like Obesity, Anxiety, Insomnia, Diabetes, blood 

pressure, Fever, Agoraphobia. If no ill health proneness is 

found then the person is declared as healthy and same is 

intimating him / her via Email. 

IV. RESULT AND DISCUSSION 

The Proposed model of disease proneness prediction is 

deployed in local area network using the D Link WIFI Router. 

The model is used Ardiuno UNO micro controller board and 

pulse sensor to measure the real time pulse data. Three 

laptops are used for the experiment which are having 

Windows operating system with Pentium core i5 Processor 

along with the 8GB of primary memory. To deploy the model 

system uses the Java Programming language along with the 

Netbeans as the IDE and Mysql as the database server. 

To measure the effectiveness of the proposed model 

some experiments are conducted using the error rate 

measurement equations like RMSE. The RMSE is a root 

mean square error which is used to measure the error rate 

between the two correlated continuous entities. In the 

proposed model two continuous correlated entities are Actual 

disease Proneness and predicted disease proneness 

factor. This can be measured with the below mentioned 

equation 2. 

___ (2) 

Where 

∑   -  Summation 

(Zfi - Zoi )2   -  Differences Squared for the Disease Proneness 

Detection 

N - Number of conducted Experiments. 

The experimental results of the calculation of the 

RMSE is tabulated in the table 1 and it is plotted in figure 2.  

 
Table 1: MSE Measurement Table 

 
Fig. 2:  Input trails v/s Prediction of Disease Proneness 

By observing the table 1 and plot in figure 2 clearly 

indicates that the conducted experiment is yielding average 

mean square Error (MSE) of around 7.6 and RMSE of 2.75. 

The value of RMSE obtained is very low and it is a good sign 

of performance of the proposed model over the traditional 

health monitoring systems. 
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V. CONCLUSION AND FUTURE SCOPE 

Most of the traditional systems are existed to monitor the 

health parameters using the IOT. This proposed model go 

behind this to predict the disease proneness for the collected 

data of a patient over the Internet of Things. The deployed 

model collects one real time health parameter through the 

pulse sensor connected to the Aruino UNO micro controller. 

Other all the health parameters like Number of hours of sleep. 

And the rest dependent parameters are like Systolic blood 

pressure, Diastolic blood pressure, Body temperature and 

Sugar level, which is measured in mmol are generated based 

on the number of hours of sleep. 

These parameters are generated using the human 

health parameters, protocols as described by 

www.webmd.com. These generated parameters are 

efficiently clustered and selected using the Fuzzy C means 

clustering and Information gain theory. ANN and label 

classification techniques help to yield the best outcomes to 

predict the disease process with RMSE of 2.75 that is 

eventually a great sign of positivity in the very first attempt 

of the research model. 

In the future this system can be enhanced to deal 

with many real time parameters   captured through live 

sensors like EEG and ECG and many more. 
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