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ABSTRACT

Millions of patients worldwide are treated in the healthcare industry and massive data are produced. With this
data manually predicting a disease requires a lot of experience. The heart disease trend is hiking from past five
years and there is a lack of experienced heart physicians. Machine learning models disassemble and produce a
better overview of the multidimensional medical datasets. The study classifies a cardiovascular dataset through
the use of multiple state-of-the-art monitoring algorithms used for prediction of disease. We use algorithms like
vector support, random woodland, ada boost and gradient boosting. After finding the accuracy of each algorithm
in our particular dataset(UCI), The best accuracy giving dataset will be used for the prediction.

1. INTRODUCTION

Recent technological advances in electronic and biomedical engineering have made it possible to move health

surveillance from hospitals and clinics into portable personal equipment[1]. Everybody has now access to

smartphones and biometric sensors. These devices, which are commonly used in sports applications, play a

major role in health research and surveillance, making it possible to quickly measure health parameters, to

accurately diagnose a number of conditions, and to reduce hospital admission.

Careful cardiac diagnosis and heart disease prevention are important goals to monitor your heart function. The

standard gold method is an electrocardiogram for cardiovascular abnormalities (ECG). The diagnostics process

is inactive and captures electrical activity of the heart and on the basis of certain simple characteristics it

diagnoses a number of abortions and conditions. The system described above is based on three types of tests and

does not use a multi-channel electrocardiograph but rather a significantly reduced HR monitor.

(1) HR/ HR (HRV) stress test; stress tests | HR and HR variables (HRVs) stress tests;

(i1) Classification of arrhythmia based on peak R to peak R (RR) intervals;

(iii) Evaluation based on resting HR and instant HRs of energy consumption.

Existing system

» There a lot of undergoing projects on prediction of heart diseases

» Heart sounds for chronic cardiac failure detection

» The method includes audio signal filtering, feature extraction segmentation and machine learning.

» There is a detailed description of the stacking processes for ML algorithms, which includes three phases:
ML based on segments, extraction based on recordings and ML-based logging.

Drawback of the Existing System

1. It’s working is complex

2. Less efficiency

3. Heavy weight

4. Less performance

Problem statement
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To create a Web application helps doctors to determine whether or not a patient have heart disease with the help
of state of art machine learning algorithms.

The Instant HR index of rehabilitation and effects of medication on a variety of neurological diseases after
myocardioid infarction is important [6, 7]. The calories burned by each activity can also be evaluated. Currently,
calorimeters and respirometers are the most accurate methods of measuring energy expenditure, but they are
quite expensive and not suited to portable devices.Approaches based on the HR monitor and accelerometer meet
the portability requirement which provide effective means of calculating energy expenses for individuals over a
particular activity. In spite of being less exact than what was mentioned above, we describe a novel HR
algorithm that is sufficient to provide an application that provides only an indication of the level of activity of an
individual.

Problem Definition

Instead of knowledgable data, clinical decisions are often taken on the basis of doctors' expertise and intuition.
This leads to errors and numerous costs that affect medical services' quality. It can help improve clinical
decisions with analytic tools and data modeling. The objective here is to develop a web app to help doctors
diagnose cardiovascular diseases.

2. EXPERIMENTATION

Chi-square test and Fisher’s exact test

The nominal Data Correlation between two attributes may be tested using a Chi-square test. When the ¢ values
al,a2and .......... ,ac and B are different, the data tuples of cn can be shown as the table where the ¢ values of A
form the columns and the r values of b form the rows. The data tuples cn are a table. The value is calculated by
(also called Pearson chi-square statistics):

e

=] =]
Fisher's exact test is a statistical test of significance used in an analysis of contingency tables. The p is calculated
as: for the exact fishing test

_ (a+b)! x(c+d)! x(a+c)! x(b+d)
N al xb! xc! xd! xn!

# -*- coding: utf-8 -*-

import pumpy as np
import pickle

from flask import Flask, request, pender.template

# Load ML model

model = pickle.load(open( ' madel.nkl’', "ch'))

# Create application
app = Flask(_ _name__)

# Bind home function to URL
f@app.route(*/")
def home():
return pepder.templatel Heart Disease Classifier.html’)

# Bind predict function to URL
@app.coute(” /predict’, metheds =['POST"])
def predict():

# Put all form entries values in a list

features = [float(i) for i in peguest.form.xalues()]
# Convert features to array

acray. features = [pp.acoay(features)]

# Predict features

prediction = madel.predickiarray. features)
output = prediction

# Check the output values and petriye the result with html tag
based on the value
if output == 1:
return pepdertemplatel 'Heart Disease Classifier.html’,
result = 'The patient is not likely to
have heart disease!’)
else:
return pender.template( 'Heart Disease Classifier.html’,
result = 'The patient is likely to hawve
heart disease!")

if _ name == '_main_":
#Run the application
apR.Cunl)

6006



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.680 ISSN: 1308-5581 Vol 14, Issue 02 2022

Risk Score Calculation
One risk factor, Age, has been divided into four and the importance of and connection between heart attacks has
been determined. 62.0% or equal of 55 years of age, 75.3% of which is a heart attack, are included in our data.
Figure 12 showed this experimental result. For this subcategory we have therefore achieved the highest score of
4. The top category of our age group includes four subcategories and we obtained 1 for the age range from 15 to
30 years, 2 for the age range from 30 to 40, 3 for 40 to 55 years and 4 for 55 years based on the percentage of
heart attack ratio.
Implementation—Web Application
This includes the implementation by feature-driven development of the web application. Each feature-oriented
development activity is discussed in conjunction with the artifacts produced. The Django python framework was
used to develop the web application. It uses the architecture of the MVT (Model View Template). Overall model
development The software requirement document has been drawn up to determine the demands during this
feature-driven development activity. Diagram of ER and requirement document was designed. Diagram of
requirements. A domain object model was then prepared with the entire application architecture for the
completion of this activity. Specifications of function The functional/non-functional requirements of systems
together with the application cases and wireframes are covered in this section. Operating requirements are:
* Users can forecast heart disease by the system.
* The system enables users to create and login an account.
* Users can update the profile and password of the system.
* Log-in for admin is provided by the system.
* Administrators should allow inappropriate data sets and codes to be tracked and removed.
Non-functional Requirements
» The website should be responsive and consistent with various screen dimensions and resolutions.
« User information on different values used during the prediction should be available on the site.
Models
A model is a definitive source of information that incorporates the underlying context and behaviour. Usually in
a database, a model is a table. The model is a property of each section of the table in the database. Django
provides the convenience of the database applications with a set of automatic programming interfaces (APIs).
View
The view of the file is brief. In this file, the web request receives and returns a web response from a Python
function. The answer is an XML, HTML, or "404 error" document. Until the desired response is returned, the
function logic is not optional. You must use a structure named URLconf that maps the URL to a display
function to link an eye function to a certain URL.
Template

Django templates are simple text files, which can generate HTML and XML templates. Tags and variables are
included in the template. The variable is replaced by the result when evaluating the pattern. Tags control the
pattern logic. Variables can also be changed with filters. A small filter can, for example, convert a variable from
top to bottom.
3. METHODOLOGY
Clinical decision-making is often taken on the basis of the physician's experience and intuition instead of on the
rich data. This leads to errors in the quality of medical services and to many costs. It can help to enhance clinical
decisions by using analytical instruments and data modelling. The objective is thus to build a web application
for the diagnosis of cardiac diseases by doctors.
Prediction of Heart Risk
» Users now can enter the values of different parameters on which their factor of risk is calculated to predict the
risk of heart disease.
* Click the Predict button after entering all the values.
* The page is loaded again and the result is shown in accordance with 4 ML.
« The user's risk of heart disease is 1, if the result is 1. The user's risk of heart disease will not be 0, if the result
is.
* The user has a risk of heart disease if 2 or more models result as 1.
* By clicking the Profile tab, the user can also view his profile and previously predicted results..

Architecture
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Data Collection
Data Preparation
Data Exploration
Data Modeling
Model Evaluation
Model Deployment
System requirements
Processor : Intel Core i3 8" Gen
RAM :4GB DDR4
Operating System: Windows 10
Hard Disk : 1TB
Languages : Python 3.8.7 , HTML
Server : Flask version 1.1.2
4. RESULTS AND DISCUSSION
classification_report :
precision recall fi1-score support
1 B.76 0.73 0.75 30
2 .68 B.71 9.69 24
accuracy 0.72 54
macro avg 0.72 0.72 0.72 54
weighted avg 0.72 0.72 0.72 54
confusion_matrix
[[22 8]
heZicazdl Random Forest Result
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classification_report :

precision recall fl-score support

1 0.71 0.90 0.79 30

2 0.81 0.54 0.65 24

accuracy 0.74 54
macro avg 0.76 0.72 a.72 54
weighted avg 0.76 0.74 9.73 54

confusion matrix :

[[27 3]
[11 13]] Support Vector Machine Result

classification report :

precision recall f1l-score support

1 0.79 0.73 0.76 30

2 0.69 0.75 0.72 24

accuracy 0.74 54
macro avg 0.74 0.74 .74 54
weighted avg 0.74 0.74 9.74 54

confusion_matrix :

[[22 8]
[ 6 18]] GradienBo0suNg HesuI
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classification report :

precision recall fl-score support

1 .75 0.80 0.77 30

2 0.73 0.67 0.70 24

accuracy 9.74 54
macro avg 0.74 0.73 0.73 54
weighted avg 0.74 0.74 0.74 54

confusion matrix :
[[24 6]
[ 8 16]] Ada Boost Results

Data Collection

I collected the UCI ML cardiovascular dataset. The data set has 14 characteristics:
Age: years of age.

Sex: sex (1=male; O=female).

cp: type of thorn pain (0 = typical angina; 2 = atypical angina; 3: asymptomatic).
Blood pressure resting in mm Hg on hospital admission.

Chol: mg/dl of serum cholesterol.

fbs: blood sugar fasting above 120 mg/dl (1=true; O=false).

Remainscg: electrocardiogram results remain (0 = normal; 1 = abnormality of the T-ST wave; 2 = probable or
definite ventricular hypertrophy left).

Thalach: maximum achieved cardiovascular rate.

Exanges: angina (1=yes; 0=no) induced by exercise.

Oldpeak: ST depression related to rest induced by exercise.

Sloping: the pitch of ST segment exercise (0 = pitch, 1 = flat, 2 / pitch).
Approximately: the amount of major fluorosopic vessels (0-3).

Thalassemia: thalassemia (3=normal; 6=default fixed, 7=reversible).

Goal: cardiovascular (1=no, 2=yes).

CONCLUSION

In comparison with classifying the high speed dataset, various graders have been applied and we have found that
the reliable selection method of prediction of HD diseases is used with minimal numbers of attributes instead of
taking into account all available attributes. The advantages of this analysis can be clearly seen to be comparable
with different classifiers to classify the HD dataset, as is the advantage, instead of taking into account all
available attributes, of having a reliable HD disease prediction method.
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