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Abstract— Many cardiovascular diseases are fatal, thus early detection and treatment are crucial. The
most frequent disease, heart failure, has a high fatality rate and requires meticulous monitoring and
treatment. Recent advances in machine intelligence and deep learning have expanded heart failure treatment
options. However, unexpected variables may cause estimates to be inaccurate, with catastrophic
consequences. To fix the problem, the scientists used a dataset with thirteen crucial failure prediction
variables. In this study, prediction models include SVM, decision tree, k-nearest neighbors, random forest
classifier, and logistic regression. This study seeks the most accurate categorization model.
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1. INTRODUCTION disease diagnosis, including heart failure.

Because the heart is necessary for life, a significant
number of people suffer from heart failure. The
condition known as congestive heart failure is
brought on by inadequate blood circulation in the
cardiac muscle. Dyspnea is caused by blood
flowing in an anticlockwise direction because it
prevents lung fluid from building up. Weakness,
nausea, fatigue, and an irregular heartbeat are
some of the symptoms associated with heart
failure. It is possible to lower the likelihood of
treatment failure by engaging in regular exercise,
reducing sodium intake, and losing weight. The
clinical and research information collected from
patients at various healthcare facilities is now
readily available. Because patient records are
easily accessible, researchers are able to conduct
studies. The use of computer technology enables
early disease detection, which can help prevent
fatalities. The proposed method might be able to
help detect and avoid problems early on, which
would reduce the severity of the faults.
2. LITERATURE OVERVIEW

The ability to forecast cardiac failure is made
easier by artificial intelligence.  Recent
developments in machine learning, such as neural
networks, support vector machines (SVM), and k-
nearest neighbors, allow for improved -early

According to the statistics, each model has an
accuracy of more than 80%. The accuracy of
SVMs was 99.3%, while that of neural networks
was 91.1%, and that of K-Nearest Neighbors was
87.7%. The K-Nearest Neighbors (KNN)
approach had an accuracy of 85.5%, the Support
Vector Machine (SVM) method had an accuracy
of 90%, and the Neural Network method had an
accuracy of 93% during testing. The Neural
Network provides the most precise results. The
purpose of this workshop is to show how machine
learning may be used to predict heart failure based
on medical data. It is essential because machine
learning models take into account a patient's
medical history, including their BMI, smoking
habits, and overall health state. Following the
acquisition of data, algorithms produce
predictions. This method can aid in the early
detection of heart failure, as well as the prediction
of pulmonary difficulties and strokes.

3. METHODOLOGY

DATA PREPARATION
The data for this study came from the heart failure
prediction dataset, which is a well-known resource
available online. Because there was a limited
amount of data, the model could only be applied
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to legitimate data when creating a forecast. The
dataset was broken down into categories such as
age, anemia, diabetes, ejection fraction, and high
blood pressure, as seen in the graph. There is a
connection between each of the 300 photographs
and one of the thirteen criteria.

age
anaemia
creatinine_phosphokinase

diabetes

ejection_fraction

high_blood_pressure
platelets
serum_creatinine
serum_sodium

sex

smoking

time

DEATH_EVENT

Figure 1: Brief Features and Qualities

Figure 2: Dataset summary.
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DATA PREPROCESSING

Preprocessing improves real-world and our data
by fixing errors in both datasets. The operation
will be faster with preprocessed data. Additional
preprocessing improves model performance. The
author checks for null values before removing the
id column, however this does not affect the result.
FEATURE SELECTION

The algorithm must have properties to produce
accurate results. Visualization lets you analyze
various attributes and their effects on results.
Figure 3 shows traits and their effects. The first
pie graph shows smoking patients who lived or
died. Then, diabetes, anemia, and high blood
pressure patients are shown. To discover how
much each trait or feature affects outcomes, all
traits or features must be linked. Ejection fraction,
serum creatinine, and time are the three elements
most strongly correlated with a patient's survival
outcome (DEATH_EVENT), both positively and
negatively, according to Figure 4. Thus, by
splitting the data into a training set and a testing
set, the three needed attributes can be consciously
selected.

Smoker Patient

High Blood Pressure Patient

Anemic Patient Diabetic Patient

Figure 3: Visualizing qualities with pie charts is
the topic.
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Figure 4: Statistical tools like correlation matrices
investigate dataset variables' correlations. The
pairwise correlations between each possible
combination are displayed.

MODEL ARCHITECTURE

RANDOM FOREST CLASSIFIER

This is called modeling with an ensemble. The use
of classification and regression can lead to the
development of a reliable prediction model. The
estimation in this work is carried out using
decision trees. The predictive power of decision
trees is increased when they are coupled with one
another. In challenges involving categorization,
decision trees are used to classify the input data.
The output of the decision tree is determined by
either the average forecasts of the regression
assignments or the class that occurs most
frequently. This method minimizes the need for
adjusting the parameters and overfitting the data.

SUPPORT VECTOR MACHINE

This type of modeling is known as ensemble
modeling. The creation of a reliable prediction
model can be accomplished through the
application of classification and regression
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techniques. In this study, estimation is
accomplished by the utilization of decision trees.
When linked with one another, decision trees have
a greater capacity for accurate prediction than they
do on their own. Decision trees are utilized in
competitions involving categorization to classify
the incoming data in the appropriate categories.
The output of the decision tree is either the
average forecasts of the regression assignments or
the class that happens most frequently. Both of
these factors are taken into consideration. The
necessity of modifying the parameters and
overfitting the data is reduced to a minimum when
using this strategy.
NAIVE BAYES CLASSIFIER
This method of categorization makes use of a
group of algorithms, all of which are derived from
the Bayes theorem. Because it's a classifier, it's
purpose is to differentiate between different things
based on particular qualities that they share. The
task of classification was Bayes' primary
responsibility when employing the Bayes
theorem.
DECISION TREE CLASSIFIER
Many Bayes theorem-based algorithms are used in
this classification technique. The classifier uses
unique qualities to distinguish things. The Bayes
theorem is crucial for categorization.
KNN
A decision tree employs a tree-like form to show
multiple options and their outcomes. Chance,
resource, and utility effects are examples.
Example: Show an algorithm that employs only
conditional control statements.
Logistic Regression Classifier
After determining the total number of clusters, or
k, the next step is to compute the centers, or
centroids, of each cluster. It is possible to find the
initial centroid by selecting an object at random
from among all the objects in the set of the first k
objects. As a result, the method is broken down
into three stages: locating the coordinates of the
centroid, computing the distance that separates
each item from the centroid, and placing the items
in descending order according to the shortest
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distance. To locate a centroid, proceed through
these procedures.
4. EXPERIMENTAL RESULTS

A logistic regression classifier uses one or more
input variables to predict a category output.
Logistic regression models, used in academic
research, produce binary results like true or false,
yes or no, etc. Instead of binary classification,
multinomial logistic regression characterizes
events with several discrete outcomes. Logistic
regression is a powerful analysis method.

Accurcy ¢or o v Clasecaton Method
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Figure 4: Accuracy chart

5. CONCLUSION
Choosing and preparing a dataset to improve
model accuracy. The summary below shows that
the selected models are precise. Random Forest is
most accurate (91%), followed by Naive Bayes
(88%), Decision Tree (83%), Support Vector
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Machine (91%), K Nearest Neighbor (89%), and

Logistic Regression (88%). Our data suggests that

random forest and support vector classifier (SVC)

meet the criteria.
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