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Abstract— Keeping vigil on health parameters on a daily
basis is a cumbersome task and it needs a lot of efforts and
time. Even visiting the doctor on a daily basis is also needed
more financial backups. Monitoring of the health parameters
is carried by the many systems and gadgets like smart
watches, Wearable devices and sensors. These devices and
gadgets more oftenly stored these data over the fixed period
of time as their primary memory are limited, so they have
hardly any scope for prediction of health conditions. So to
think behind this point, this paper uses Internet of things
through which the data is collected about the patients from
sensors at the server end. The Server is equipped with the
finest machine learning algorithm like K means clustering
and Artificial neural networks to predict the future health
conditions of the patients or users. Proposed model uses some
parameters like systolic blood pressure, diastolic blood
pressure, body temperature, blood sugar level and pulse rate.
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I. INTRODUCTION

K- Means clustering is a form of clustering mechanism in use
for application of Data Mining-and Machine Learning. as
managing and compartmentalising large sums of data is a
Herculean task. To perform Machine Learning, most of the
data is not in the form of a regular Database or a traditional
data storage method are not used for their storage, that’s
where K-means clustering comes into picture.

K-Means clustering is considered as a type of
learning algorithm that is unsupervised, that is, the algorithm
doesn’t need supervision or a prior training with test data, as
is required by a majority of the Machine Learning algorithms.
K-means clustering is used where the data is unlabelled, as
unlabelled data is not segregated into groups or categories, it
is highly useful in applications like this.

K-means algorithms works by identifying centroids
of K number of clusters and all the nearby data-items are
clumped together to form a cluster. The average of their value
is the centroid of that cluster. This is a faster and an accurate
method for clustering. K-means is widely used in applications
concerning detection of anomalies, inventory categorisation
etc.

Artificial Neural Networks or ANN is a type of
machine learning algorithm that is designed to emulate the
human brain. The human brain is one of the most powerful
organs in the body, And one of the most useful parts of our
body. As the human brain is in charge of running all the
complex processes that happen inside the body. It is also the
seat of a human’s intelligence and processes all the
information from the outer world, such as vision, sound and
other sensory inputs to comprehend the world around.

The brain has enabled us to reach the top of the food
chain and dominate the whole planet we reside in just a
couple of thousand years. This makes it one of the most
important of all organs in our body. The smallest unit of the
cell in the brain is called a neuron. A neuron is a small cell

capable of releasing a tiny amount of electrical current based
on the thresholds. Once it reaches a certain threshold, the
neuron will fire and the signal would propagate all around the
brain. Therefore, the Artificial Neural Network consists of
neurons that are modelled according to the human brain and
have a certain threshold value for its excitation.

The artificial neural network is a huge network,
consisting of then of thousands of neurons, just as the Brain.
This large number of neurons are required as they have to
emulate the way a person would think; the collective neurons
are able to achieve an almost indistinguishable form of
human-like perception and intelligence. In machine learning
the artificial neural networks are capable of finding patterns
and complex relationships between the input data. this is done
at a very reasonable computational overhead, as compared to
several traditional machine learning tools. An Artificial
Neural Network is a non-linear statistical tool for data
modelling, therefore, the algorithms need to be fined tuned
and made to learn through the use of training data.

An Atrtificial Neural is highly useful in applications
that rely heavily on past statistics for its prediction or
working. Therefore, they’re heavily used in applications
concerning voice recognition and image recognition.

Classification is one of the leading problems in the
field of Data Mining and Machine Learning. due to the fact
that most of the data that is being produced and processed is
in the form of unstructured data. it is highly difficult to
generate anything productive from this type of data unless it
has been clustered or classified. Therefore, classification has
been widely used real-world applications. Classification has
been done in many different way throughout history, and
various algorithms have been implemented to generate a
classification.

Rule based Classification has been one of the most
significant of the lot, and has found widespread use due to its
ease of use and simplicity. Rule based Classifier utilises
various rules that can be easily implemented for the
knowledge representations. Most of the rules utilise the labels
on the input data to correctly classify the data. Any number
of rules can be added to increase the precision and also
domain knowledge of the Rule based classifier. Rule based
Classifiers are one of the most powerful and optimisable
algorithms for classification.

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.

Il. LITERATURE SURVEY

Y. Jung [1] explores the ubiquity of smartphones and wireless
technologies, as they’ve proliferated a lot in the common
masses, it is highly unusual to meet a person without a phone
nowadays. The authors propose a healthcare system that
utilises the Wireless Sensor Network for real time monitoring
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of Bio-signals. The researchers use Expectation
Maximisation for the processing of data acquired from
Electrocardiogram (EMG), Electrocardiography (ECG) and
Electroencephalography (EEG) waveforms from a wearable
device on the patient.

N. Alshurafa [2] comment on the RHM (Remote
Health Monitoring systems) as they’ve become quite popular
and widely accepted among doctors and patients alike. The
authors reviewed Wanda-CVD, an RHM based on a
smartphone which was utilised for assisting in reduction of
risks involving Cardiovascular disease. This was achieved
through social support and feedback through wireless
coaching. The authors noticed a pattern on the patient’s
success rates. Therefore, to understand the aspect, they
developed a technique based on machine learning that can
predict the risk factors around unsuccessful patients.

S. Kesavan[3] expresses the advances in technology
in the area of wireless sensor networks and other wearable
devices. As these devices can be used for processing health
care with the help of sensors and trackers to monitor a
patient’s vital parameters. As it is cumbersome to connect
various different devices wirelessly at the same time, the
authors developed a gateway for the connection and
utilisation of various sensors together in a network. the
network is proven to be highly efficient and also allows
streaming data to the cloud at the same time.

A. Massaro [4] proposes a method for automatic
monitoring of patients staying at home alone. This provides a
better care for them in case of an emergency as the system is
diagnosis oriented the heart rate and vitals of a person from
the control room when the patient is in the comfortable
confines of his home. The researchers defined a KNIME
workflow that utilises ANN (Artificial Neural Network) and
MLP (Multilayer Perceptron). The proposed technique can
help patients a lot by providing an early discharge and help
them recuperate in the comfort of their homes.

Arthi. C. I. [5] explores the health problems faced
by individuals in the teaching profession. As most of the
prediction systems for healthcare have generalised view of
the illnesses and most of them are specialised to a certain
disease rather than a particular profession. Therefore, the
authors propose a system that can predict diseases such as
chronic laryngitis, asthma and various other respiratory
ilinesses that occur due to the teaching profession. The
researchers utilise the negEx algorithm to analyse the
individual’s medical records. The prediction is done by
implementing DL (Description Logic), FOL (First Order
Logic) and Bio Ontology for the prediction purposes.

K. Navin [6] expresses concern over the detection of
epidemics as the healthcare systems usually rely on the
formal reports published by the centre where the epidemic has
been noticed. This leads to a delay and possible increase in
the spread of the disease even further. The authors therefore,
propose a method for the surveillance based on smart phones
as they are in widespread use by a lot of individuals and help
the epidemiologist in acquiring data on symptoms and
diseases based on public opinion faster. The method has the
potential to reduce and limit the spread of infectious diseases.

V. Jakkula states that the growth of technology has
enabled a far more convenience for everyone. This has also
opened doors for advancements in the medical sector. Such

as the health monitoring systems that can monitor health of
elderly patients in various situations and settings. The authors
therefore, present an exceptional method for prediction of
certain diseases and ailments integrated in an advanced smart
home setting. This allows the system to observe trends of
ailments and diseases that occur over a period of time and
provide accurate predictions for future events. [7]

A. Yassine [8] explains that due to rapid
urbanisation, there is large influx of people into the urban
areas, this leads to heavy congestion that strains the
infrastructure. This also occurs in the healthcare sector where
the small number of medical centres are strained with footfall
and that would lead to a lapse in their practices. Therefore,
the authors present a smart home system that utilises various
data generated by the homes to mine and analyse the energy
consumption and monitor human activity to provide
predictions based on it. These predictions can help identify
serious flaws and assist the medical professionals in
suggesting lifestyle choices and better diagnose the patients.

Y. Mehta [9] expresses concerns over rising air
pollution in the city that is choking the inhabitants of the city.
Air pollution leads to a lot of respiratory illnesses; therefore,
the authors present a system for tracking of air quality
throughout the city and relaying that information to the
dwellers with the help of an app on their smart phone. This is
enabled by deploying various 10T sensors throughout the city
that measure the quality of air and relay that information to
the cloud by using various Wireless technologies. This
information is then processed with the help of data from the
city’sRTO and then transmitted to the app.

G. Wang introduces a prevalent problem in
epidemiological and community health studies, which is
missing data. missing data plagues the dataset and can reduce
the quality of the system being tested with the data. if the
missing data is purged, it results in a reduction in the size of
the dataset, even data imputation techniques aren’t helpful as
they inadvertently introduce unnecessary noise in the dataset.
Therefore, the authors introduce an innovative technique for
prediction involving missing data in datasets that utilises an
additive LS-SVM (least square support vector machine). This
method is highly useful and increases the accuracy of the
system. [10]

M. Gillham [11] explores the concerns surrounding
the assistance to wheelchair bound individuals. As they
require a high amount of assistance specifically in the area of
collision avoidance. The authors design a Weightless Neural
Network architecture for the avoidance of obstacles based on
sensor information form the wheelchair. It is essential not to
usurp the control of the wheelchair from the user but the
addition of some kind of intelligence to the equipment to
allow a more seamless experience that is safe and secure for
the individual. The system efficiently utilises pattern
recognition and can provide a non-intrusive assistance to the
disabled individual.

S. Rai [12] express concerns over the quality of life
for people who are working as they tend to ignore general
non-threatening ailments due to time and work constraints.
This is a very bad habit that can cause a minor issue to have
a domino effect and cause major issue to occur. To ameliorate
this effect the authors, present a novel assistant based on
ANN (Artificial Neural Network) and Al (Artificial
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Intelligence) that can diagnose common symptoms and
provide easy remedies and exercises to help busy people live
a better lifestyle. The deep learning and Al help make
accurate predictions and enables an efficient diagnosis of the
symptoms.

Siriwan Kajornkasirat[13] deployed a system to
monitor the health parameters using the wearable sensors and
other devices. The parameters include the energy
metabolosim, heart rate and moments of sleep. All these data
from the sensors are captured using IOT and then stored in
Mysgl database using API technology. A user panel is
provided which was developed by using PHP Script, Java
Script and HTML 5. And a mobile application is developed
using Android studio. Through this mobile application and
web portal user can have a look at all their past history.

I1l. PROPOSED METHODOLOGY
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Fig. 1: Proposed System overview

The overview of the proposed system for health prediction

using Internet of things is shown in figure 1 and the steps

involve in these methodologies is described below.

1) 'Step 1: Deployment and Data generation - The proposed
model of health prediction is deployed in the distributed
system. Where a patient panel is created to register the
patient to get the service of the health prediction system.
Once the patient is registered he/ she need to complete
the registration by feeding some facts related to the
personal health like height, weight, Smoking, alcohol,
Diabetic etc. Then The patient need to wear the Pulse
sensor to get the pulse rate actively.

All other parameters like number of hours sleep, Systolic
blood pressure, diastolic blood pressure, body temperature
and sugar level in mmol are generated based on some
protocols as mentioned in www.webmd.com for given
interval time. This data is generated based on the random
integer creation bounded by the protocols of the human body
aesthetics. The generated data are sent to the prediction
server, which is deployed in local area network via wifi
connection.

2) Step 2: Data preprocessing - As the Prediction server
receives the data from the patient panel in the said
interval is evaluated for the particular patient by
extracting all his/ her past data from the database. If the
database of the particular patient is not enough to
process, then the received data is stored in the database.

As the data from the database is extracted, then it is subjected

to preprocess the same to collect only the columns which are

actively changing for the given interval of time. The attribute

like number of hours sleep, Systolic BP, Diastolic BP, body

temperature, Blood sugar level and pulse rate are selected in
the preprocessed list.

3) Step 3: K means Clustering - The preprocessed list is
subjected to cluster formation based on the Euclidean
distance. A Euclidean distance is evaluated for each of
the rows in the preprocessed list with respect to the all
other rows to refer them as row distance that is Rp. These
individual row distances are summed up to get the
average of the all rows, which vyields the Euclidean
distance of the complete preprocessed list and referred as
Ep. These rows are sorted with respect to the Rp.

This Ep is used to form the boundaries of the cluster along

with the centroids, These centroids are randomly selected

based on the values of K with respect to the row distance Rp.

Once these centroids are evaluated then, they are subjected to

the form the boundaries of the clusters which in the end yield

the cluster of decided size. Euclidean distance formation can

be shown in the below equation 1.

D =/(x1 = x2)? + (Y1 = y2)2 -----oro-- ()

Where,

D- Euclidean distance

x1,x2,y1 and y2 are the attribute values

4) Step 3: Information Gain Estimation - Out of the created
clusters, important clusters need to be selected based on
the information gain theory. Here the highest factors
which can cause ill health conditions are identified from
the preprocessed list. And then each of the rows of a
cluster is checked for the threshold of 75% of this highest
ill health parameters. Then the rows which are satisfying
this rule are counted in a cluster to apply the gain theory
proposed by Shannon as shown in equation 2. Then any
cluster with nonzero gain values is selected for the
further evaluation of ANN.

P P N N
IG——¥10g¥ —;lOg; (2)

Where

P= Frequency of the Il health parameter count

T= Cluster Elements Size.

N=T-P

IG = Information Gain of the cluster

5) Step 3: ANN - The neurons of ANN are formed for the
selected clusters through information gain theory based
on the mean and standard deviation of the row distances
Rp. These neurons are formed with the protocols of the
ranges inside the mean and standard deviation and ranges
outside the mean and standard deviation. This can be
shown with the below mentioned algorithm 1.

Algorithm 1: Neuron formation

/[ Input : Selected Clusters C.

// Output : Neurons Ny

Function : neuronFormation(C. )

Step 0: Start

Step 1: Ny =@

Step 2: for i=0 to size of C

Step 3: Se=Cui

Step 4: mean and Standard _deviation for Sg as (u,o)
Step 5: for j=0 to size of Sg
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Step 6: ROW=Sg;

Step 7: Rp= ROW(ROWS|ZE -l)
Step 8: If(RD>= (- o) AND Rp <=(u+ a)
Step 9: Ny=Ny+ROW

Step 10: ELSE

Step 11: If Rp> p+ o, THEN
Step 12: Ny=Ny+ROW

Step 13: ELSE

Step 14: If Rp< M- o, THEN
Step 15: Ny=Ny+ROW

Step 16: End for

Step 17: End for

Step 18: return Ny

Step 19: Stop

6) Step 4: Rule based Classification - Once the neurons are
formed, they are tend to analyze the disease proneness
based on the possible nearest threshold for the actively
varying factors which are considered in the neurons.
These optimized neurons are then evaluated for the
second half of the received data of the respective patient.

Once this second half data is evaluated, then it is binarized

for the ill health condition for the parameters like BMI,

Smoking, Alcohol, Sleep hours, blood pressure,

Temperature, Sugar Level and pulse rate.

These binarized parameters are counted and checked
for their 50% of their ratio of total size to declare the patient
with the specific ill health 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 DISCUSSIONS

Proposed methodology of Il health condition prediction is
deployed in the Local area network using the D -Link double
Antenna WIFI router. And the laptops are used for the
deployment are of Core i5 with RAM of 6GB configuration.
And the patient panel laptops are equipped with the pulse
sensor which are connected to the laptops via Arduino UNO
micro controller board. To deploy the model proposed system
uses the Java programming language and Netbeans as IDE
along with the Mysql as the database server.

Some experiments are conducted to measure the
effectiveness of the system using precision and Recall.
Precision and Recall are considered as the best parameters to
evaluate any prediction system. Precision and Recall can be
described as below.

A = The number of relevant predictions

B= The number of irrelevant predictions

C = The number of relevant predictions not predicted
So precision can be given as

Precision = (A / ( A+ B)) *100

Recall = (A / ( A+ C)) *100

Testing Relevant Irrelevant Relevant
Experiments with predictions Predictions Prediction Precision in 96 | Recallin %%
No of Trails identified ( A) Identified ( B) | not identified ( C)
5 5 0 0 100 100
10 8 2 0 80 100
15 14 1 1 93.33333333 | 93.33333333
20 15 5 3 75 83.33333333
25 22 3 1 88 95.65217391

Table 1: Precision and Recall Experiment details
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Fig. 2: Precision and Recall Comparison
On observing the reading and plot for the precision
and recall from Table 1 and Figure 2 respectively. It can be
seen clearly proposed model achieves around about 87 % of
precision and 94 % Recall. This is a good sign of system in
our first attempt to predict the Ill health conditions.

V. CONCLUSION AND FUTURE SCOPE

The proposed model for Il health condition prediction using
10T and machine learning is deployed using the combination
of random health attribute generation. This is based on strict
medical field protocols along with the real time data capturing
of the pulse rate using the pulse sensor. The Model uses the
ANN and K means clustering along with the rule based
classification model which yields the better precision and
recall, this in turn proves the effectiveness of the proposed
model.

This model can be enhanced in the future for many
other parameters like ECG and EEG signals using the real
time sensors using the IOT in internet paradigm.
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