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Abstract: - Internet of Things (10T) technology helped the development of E-Health care Monitoring System from direct visit
to virtual Monitoring (Telemedicine). Smart health care system in 1oT environment monitored the basic health signs such as
heartbeat rate, body temperature and blood pressure in real-time applications. 10T and big data is a prominent challenge in
smart healthcare system. In this health monitoring system big data is employed to analyze the large volume of data and to
determine the Normal and Abnormal patient condition. Numerous issues like accuracy, time and error have yet to be
conveyed to generate a ductile system for health care monitoring. To address these issues, | proposed a method called Theil
Sen Linear Regression and Canopy Hopkins Statistics Clustering (TSLR-CHSC) for 10T based Health monitoring system is
proposed. This method splits into three sections such as Data collection, Feature Selection and Clustering. First,
Cardiovascular disease dataset is acquired from sensors are collected. Second, appropriate features can be selected by using
Theil Sen regression feature. Third, clustering is performed based on the cluster tendency by using canopy algorithms.
Through this way | deployed an efficient E-Health Monitoring System with minimum time consumption. For evaluation, a

cardiovascular disease dataset is obtained from various medical sensor devices are analyzed to identify the disease severity.
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I. INTRODUCTION

In recent years, the initiation of Internet of Things (IoT)
helps the progress of healthcare monitoring from face- to-
face consulting to telemedicine. 10T is an environment
where each node is connected to other node that relates to
the network to transfer data for taking decision. An loT
based healthcare monitoring system check the vital signs of
both biological and behavioral changes of the patients And
a PATH2lot Framework was introduced to decompose

complex 10T applications into smaller (micro) operations.
To analyze the data a machine learning technique
EEPSOC (Energy Efficient Particle Swarm Optimization)
based clustering method is implemented. In this method,
the sensed data acquired from the dataset were grouped
based on its Cluster Head (CH) value. Now the
appropriate CH Data is transmitted over to the cloud
server. Here ANN (Artificial Neural Network) based
classification model is designed to diagnose disease
severity from the patient dataset. This designed
mechanism consisting of three phases such as Emergency
detection, Adapting sensing frequency and real time
patient situation prediction. If the sensor nodes failed to
avoid repeated collision, then the designed mechanism

could not adjust the sensing frequency.

Il. LITERATURE SURVEY
Healthcare monitoring is a crucial parameter with respect to
accuracy, time and error involved in prediction of several
diseases like, diabetes and cardiovascular disease. The
objective is to propose a health care monitoring system
which will improve the QoS in terms of clustering accuracy,
clustering time and error. For 10T with sensors collecting
patient’s data, large amount of data is said to be created by
sensors while extracting healthcare data. However, a
machine learning technique can be utilized to learn the
patient’s data and process accordingly, however, suffer from
serious issues, henceforth. affecting time, accuracy and error
involved in disease prediction. In such circumstances to
monitor the cardiovascular disease with cluster tendency
aspect, a cluster threshold is utilized to map the cluster
tendency with the actual cluster formation. An loT health
care monitor system has been proposed based on machine
learning for cardiovascular disease prediction in case of
large involvement of data (i.e., Big Data).The patient’s
healthcare monitor based cardiovascular disease prediction
model is proposed to advice the human being affected with
disease regarding further treatment, to have control on
certain aspects concerning disease and son. The healthcare
monitoring method shows better accuracy than the existing
methods. A Theil-Sen Estimated Linear Regression Feature
Selection model is first designed to select the relevant
features or attributes for cardiovascular disease monitoring

via multiple linear regressions and Theil-Sen Estimator
function.

A Canopy Hopkins Statistic Clustering algorithm for
healthcare monitoring is designed with the selected feature
for detecting either the presence or absence of disease by
employing appropriate learning parameters. The prediction
accuracy, prediction time and error for different numbers of
samples or patients while using the proposed method are
determined and experimental analysis is evaluated. a new
method of wearable sensor device for acquiring real time
athlete data using loT for monitoring electrocardiogram
(ECG) patterns in addition to the body acceleration using
smart phone was proposed. Also, with the obtained data
classification using Radial-basis Function Network and
Levenberg-Marquardt with Probabilistic Neural Network
was performed for health monitoring. Some of the issues
and gaps in 10T for healthcare monitoring were analyzed.
I1l. E-HEALTHMONITORING SYSTEM

WITH IOT AND BIGDATA

Internet is used in different fields like
education, finance, business, healthcare, industries and
social networking, shopping, E-commerce. A modernized
healthcare system present improved healthcare services to
the people at anytime and anywhere. Healthcare
Monitoring System (HMS) is employed to arrange day-to-
day process with the system activities such as clinical,
administration and commercial perspectives. HMS is
constructed on subsystems to obtain tolerable and clinical
management. The information is gathered from different
sources such as patient health data, hospital administrative
data and external data.

IV. THEIL SEN LINEAR REGRESSION
AND CANOPY HOPKINS STATISTIC
CLUSTERING FOR 10T -BASED
HEALTHCARE MONITORING

Internet of Things and Big data, information can
be interchanged swiftly and in a more secure manner. The
Internet of things (loT) with Big Data provides numerous
opportunities in the field of e-health care monitoring.
Using loT with Big Data in this process can notably
enhance the patient monitoring. Hence, it becomes
paramount to provide a useful method in the medical
industry to monitor the patients’ status employing
associated sensors. In this section we plan to develop a
method called, Theil Sen Linear Regression and Canopy
Hopkins Statistic Clustering (TSLR-CHSC), for loT-based
healthcare monitoring with higher accuracy and lesser time
consumption. The proposed TSLR-CHSC method is split
into three sections.
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Fig 1: The structure Theil Sen Linear Regression and
Canopy Hopkins Statistic Clustering (TSLR-CHSC)
method.
This TSLR-CHSC method split into three sections. In First
section, loT patient data is collected from the
cardiovascular disease dataset. In Second section, relevant
features or attributes can be selected by using Theil Sen
Estimated Linear Regression Feature. In third section,
Clustering is carried out to disease diagnose based on the
error rate can be obtained.
A. Theil Sen Linear Regression Feature Selection
Model
In this section, the objective, subjective and
examination feature can be selected based on loT patient
data that is collected from the database is selected with
minimum time and maximum accuracy. Bayesian Linear
function is used to find the median of slope and median of
intercept with their relevant features.

t and sccurste festure selection

Algorithm 1 Theil Sen Linear Regression
Feature Selection
Here multiple linear regression is formulated for
distinct features present in the dataset. Now, the median of
slope (i.e., to analyses the cardiovascular disease) to the
sample points (i.e., values of the features) in the plane (i.e.,
for overall dataset) is estimated. Finally, the optimal
feature is obtained by employing Linear function.
B. Canopy Hopkins Statistics Clustering for
Healthcare Monitoring
In this section, Clustering process is carried out to
diagnose the disease in an effective manner. Here Canopy

Clustering is an unsupervised Learning. This clustering
process initializes two clusters, one for Normal Patient
and the other for Abnormal patients. Hopkins statistics
analysis is carried out to determine the cluster tendency to
what degree clusters exist in data to be clustered. Here
clustering tendency has to be evaluated to analyze
whether the feature selected form cardiovascular disease
dataset possess meaningful clusters or not. To obtain
accurate clustering the conditional checking is made
between the sampled distance and threshold and based on
value the cluster is assigned as Normal. On the other
hand, conditional checking is made between the random
distance and the threshold, and this cluster assigned as
Abnormal condition. This process is repeated until there is
no more datapoints are left in the dataset.

V. EXPERIMENTAL EVALUATION

Experimental Evaluation were carried out on certain
parameters like clustering accuracy, clustering time and
error rate for sample patient data collected at different
time intervals. Several performance metrics were utilized
to estimate the efficiency of the TSLR-CHSC method.
Clustering Accuracy represents the overall clustering
potentiality of the proposed machine learning method.

B

By

B

Table 1 performance evalution of clustering accuracy

IMPACT ON ACCURACY: Table 1 depict the
Clustering Accuracy is described as the ratio of number of
patient data that are correctly classified the patient health
condition to the total number of patient data considered as
input.
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Table 1 shows the result obtained by TSLR-CHSC Model
is as follows.

Clustering sccuracy (%)

P

Mumber of patient data

Fig 2 Graphical representation of clusterig accuracy

Then the accuracy value is calculated. when the accuracy
value is higher, the method is said to be more efficient.
Accuracy is maximized to 82%. while using TSLR-CHSC
model.

IMPACT ON TIME COMPLEXITY: Time complexity is
measured as an amount of time consumed by the algorithm to
classify Normal and Abnormal patients. Time complexity is
measured in milliseconds. Time complexity is minimized to
19% by using TSLR-CHSC model.
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Fig 3: Graphical representation of Error rate

IMPACT ON ERROR RATE: Fig 3 depict the Error rate is
measured based on the ratio of several patient data that are
incorrectly classified into the class to the total number of
patient data. The error rate is minimized to 8% by using
TSLR-CHSC model.

CONCLUSION

In this paper, machine learning based Theil Sen
Linear Regression and Canopy Hopkins Statistic Clustering
(TSLR-CHSC) method for l1oT with Big Data is proposed to
check vital features concerning cardiovascular disease and
monitor the changes of persons via smart personnel care
technologies. According to the theoretical model of the
proposed method, two sections have been considered. These
sections include obtaining the relevant feature or attribute for
healthcare monitoring concerning cardiovascular disease
employing Theil-Sen Estimator function and clustering via

Canopy Hopkins Statistic Clustering algorithm. The proposed
method was evaluated with different clustering methods. The
applied clusters included machine learning and linear
regression models. The experimental results revealed that the
clustering algorithms using machine learning, called, TSLR-
CHSC method performed well in terms of the clustering
accuracy, clustering time and error rate. TSLR-CHSC method
reached the highest performance for healthcare monitoring in
our scenario with 97.21% accuracy, 1085ms time and error
rate of 2.64%. High accuracy of TSLR-CHSC method in
comparison with other applied clustering methods is a
significant difference that makes it applicable in real-time
healthcare monitoring.
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