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Abstract: Heart disease is among the top causes of mortality globally, and early prediction can greatly
contribute to saving lives. Here in this project, we have created a system that takes advantage of both
Machine Learning (ML) and Deep Learning (DL) methods to predict heart disease risk in individuals.
The aim is to present an efficient, dependable, and smart solution that assists doctors and health experts
in making more informed decisions.

We gathered and processed medical information containing prominent health indicators like age, blood
pressure, cholesterol levels, and so on. Several ML algorithms such as Logistic Regression, Random
Forest, and Support Vector Machine were implemented and compared based on their performance. In
addition to this, we also employed a Deep Learning model employing a neural network to enhance the
accuracy of the predictions.

Our system also has a user-friendly interface where users can feed health parameters and obtain real-
time predictions. The results indicated that Deep Learning models performed slightly better than the
conventional ML models in accuracy. The hybrid method proves that integrating ML and DL can
improve healthcare solutions.

As a whole, the project provides a useful and effective approach for prediction of heart disease in favor
of the proposition that Al is a useful aid in medical diagnostics and preventive medicine.

Keywords: Heart Disease Prediction, Machine Learning (ML), Deep Learning (DL), Neural
Network, Medical Diagnosis, Risk Analysis, Healthcare Technology, Classification Algorithms,
Logistic Regression, Random Forest, Support Vector Machine (SVM), Artificial Intelligence (AI)

I. INTRODUCTION
Heart disease is among the most critical health issues experienced by individuals worldwide. It is estimated that
millions of people die each year from heart ailments, most of which can be averted through early detection and
appropriate care. In actual situations, though, early detection of heart disease is usually difficult because of inadequate
access to healthcare services and diagnostic equipment.
With the fast-emerging Artificial Intelligence (Al), particularly Machine Learning (ML) and Deep Learning (DL), the
medical sector is seeing revolutionary advancements in the detection and prediction of diseases. These smart
technologies can scan through big data sets, identify patterns, and make precise predictions from patient data —
something which can be very beneficial in the detection of early indicators of heart disease.
In this project, we're interested in building a prediction system able to predict the probability of heart disease based on
ML and DL methods. By providing the model with significant medical parameters such as age, gender, blood pressure,
cholesterol level, type of chest pain, and others, the system is trained to recognize which feature combinations are
typically associated with heart disease. We compare various ML models like Logistic Regression, Random Forest, and
Support Vector Machine with a neural network based on Deep Learning to identify the most efficient and precise way.
The long-term objective of this project is to give a smart, accessible, and real-time device that can help both patients
and healthcare professionals make healthier choices. This type of Al-based strategy can be of help in potentially
alleviating the hospitals' burden and aiding in the prevention at an early stage.
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II. MOTIVATION

Heart disease remains the major cause of death worldwide, and it infects both old and young people with various
lifestyles. For most, the diseases of heart disease are either unnoticed or detected late, thus causing critical health
complications or even fatalities. This calls for critical early prediction systems that can identify heart-related diseases
before they turn life-threatening.

With the availability of more healthcare data and the use of artificial intelligence, there is an excellent chance to
develop intelligent systems that can aid in medical diagnosis. Machine Learning and Deep Learning technologies have
been proven to be effective in healthcare, particularly when it comes to pattern identification and prediction from large
sets of data.

Our drive behind undertaking this project is to leverage these potent technologies to develop a credible and easy-to-use
system capable of predicting the probability of heart disease from simple medical inputs. Such a system is not only
beneficial in assisting doctors in making rapid and correct decisions but also enables individuals to keep track of their
health on a regular basis. By fusing technology with medicine, we hope to contribute to early diagnosis, improved
treatment, and finally, saving lives.

II1. OBJECTIVES
The primary goals of this project are:

e To create a system for predicting the risk of heart disease using Machine Learning and Deep Learning
methods.

e To preprocess and study medical data with features like age, blood pressure, cholesterol, type of chest pain,
etc.

e To implement and compare several Machine Learning algorithms like Logistic Regression, Random Forest,
and Support Vector Machine (SVM) for classifying heart disease.

e To develop and apply a Deep Learning model with a neural network to enhance prediction performance.

e To compare the models in terms of performance metrics such as accuracy, precision, recall, and F1-score.

e To develop a friendly interface that enables users to provide medical data and receive real-time prediction
outputs.

e To offer a stable and smart tool that can aid health professionals and individuals in early diagnosis and
decision-making.

IV. BODY OF PAPER
Development Phase
The development of the Heart Disease Prediction System was carried out in several stages — from data collection and
preprocessing to model training and interface development. The system is designed to be simple, fast, and effective for
both medical professionals and general users.

4.1 Data Collection and Preprocessing
The dataset used in this project is derived from publicly available medical datasets such as the UCI Heart Disease
Dataset. It contains key attributes like:

e Age

e  Gender

e Chest Pain Type

e Resting Blood Pressure

e  Cholesterol

e Fasting Blood Sugar

e RestECG

e Maximum Heart Rate Achieved
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e Exercise-Induced Angina

o ST Depression

e Number of Major Vessels

e Thalassemia

e Target (Presence or absence of heart disease)
We cleaned the data by handling missing values, encoding categorical variables, and normalizing numerical data. This
step ensured that the data was ready to be fed into the machine learning and deep learning models.

Model Selection and Training
We trained several Machine Learning algorithms such as:
e Logistic Regression
e Random Forest
e  Support Vector Machine (SVM)
Simultaneously, we created a Deep Learning model with a Multilayer Perceptron (MLP) neural network architecture.
Each of the above models was trained and tested using training and testing data splits to compare their performance.

4.3 Model Evaluation
The models were tested on unseen data to evaluate accuracy and efficiency. Based on results:
e  Machine Learning models provided reliable predictions with decent accuracy.
e The Deep Learning model slightly outperformed ML models, offering higher generalization and learning
deeper patterns in data.

4.4 User Interface Design

A simple Graphical User Interface (GUI) was developed to make the system accessible to end users. The interface
allows users to input health parameters and receive an instant prediction result indicating whether they are at risk of
heart disease.

Login Screen: The system starts with a login page where the user must enter a username and password to proceed. This

ensures basic security for system access.
.

A
¢ Heart Disease Prediction - Login - O X

Heart Disease Prediction

Username:

Password:

Figure 1 : Login Window
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Input Form with Health Parameters: This form is designed to be clear and informative, with labeled fields guiding
users on what values to enter. After login, users are directed to a simple inputform in which they insert different health-
related parameters such as age, gender, cholesterol, chest pain type, etc. The “PREDICT” button initiates the model for
analysis.

@ HEART DISEASE PREDICTION SYSTEM.

HEART DISEASE PREDICTION SYSTEM.l
ENTER YOUR AGE
MALE OR FEMALE [1-MALE,0=FEMALE]
ENTER VALUE OF CP
ENTER VALUE OF trestbps
ENTER VALUE OF chol
ENTER VALUE OF fbs
ENTER VALUE OF restecg
ENTER VALUE OF thalach
ENTER VALUE OF exang
ENTER VALUE OF oldpeak
ENTER VALUE OF slope
ENTER VALUE OF ca
ENTER VALUE OF thal

PREDICT

Figure 2 : Parameter Input Screen

4.5 Prediction Result Display
Once the user fills in all the health parameters and clicks on the PREDICT button, the system displays the prediction

result:
If the patient is at risk, a red warning message appears:
"PATIENT HAS POSSIBILITY OF HEART DISEASE."

# HEART DISEASE PREDICTION SYSTEM.
[HEART DISEASE PREDICTION SYSTEM]
ENTER YOUR AGE s
MALE OR FEMALE [1=MALE,0-FEMALE]
ENTER VALUE OF CP
ENTER VALUE OF trestbps ‘
ENTER VALUE OF chol 0
ENTER VALUE OF fbs 102
ENTER VALUE OF restecg 555
ENTER VALUE OF thalach 325
ENTER VALUE OF exang
ENTER VALUE OF oldpeak 267
ENTER VALUE OF slope %87
ENTER VALUE OF ca o
ENTER VALUE OF thal ]

PREDICT
PATIENT HAS POSSIBILITY OF HEART DISEASE.

Search ) & 5

Figure 3 : Output — Heart Disease Detect
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If the patient is not at risk, a green confirmation message appears:
"PATIENT HAS NO HEART DISEASE."

# HEART DISEASE PREDICTION SYSTEM o x

[HEART DISEASE PREDICTION SYSTEM.]
ENTER YOUR AGE 15
MALE OR FEMALE [1-MALE,0=FEMALE] 1
ENTER VALUE OF CP 1
ENTER VALUE OF trestbps 25
ENTER VALUE OF chol 15
ENTER VALUE OF fbs 2
ENTER VALUE OF restecg 0
ENTER VALUE OF thalach 100
ENTER VALUE OF exang 156
ENTER VALUE OF oldpeak &5
ENTER VALUE OF slope
ENTER VALUE OF ca 15
ENTER VALUE OF thal G}

PREDICT
PATIENT HAS NO HEART DISEASE.

mY @ E@O ®
Figure 4 : Output — No Heart Disease

V. CONCLUSION
This project illustrates the usage of Machine Learning and Deep Learning methods for constructing a heart disease
prediction system. Through real-world medical dataset training, we were able to predict the likelihood of heart disease
in patients with a high degree of accuracy. Our Deep Learning model provided marginally superior results than the
conventional ML models. The system we developed is easy, streamlined, and can be employed as an ancillary tool by
medical professionals. With additional enhancements such as online health monitoring and phone integration, the
system has the potential to bring a significant change in preventive care.
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