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ABSTRACT

Heart disease is one of the leading causes of
death worldwide and poses a serious threat
to human life. Early detection plays a
crucial role in reducing mortality rates and
improving patient outcomes. This project
presents an Al-based intelligent system
designed to predict heart disease at an early
stage using machine learning techniques.
The system utilizes medical parameters
such as age, blood pressure, cholesterol
levels, heart rate, and other clinical features
to analyze patient health conditions. Data
preprocessing  techniques  such  as
normalization, handling missing values,
and feature selection are applied to improve
model performance.
learning algorithms

Multiple machine
including Logistic
Regression, Decision Tree, and Random
Forest are implemented and evaluated. The
system performance using
Matrix of Heart
Confusion Matrix of Heart Disease using
XGBoostusing XGBoost, recall, and F1-
score metrics.The best-performing model is
selected for prediction. This project
demonstrates how artificial intelligence can
assist healthcare.

compares
accuracy,Confusion

Key words: Heart Disease Prediction,
Machine Learning (ML), Artificial
Intelligence (Al), Supervised Learning,
Random Forest, Logistic
Classification Algorithms,
Decision Support System.

Regression,
Clinical

1. INTRODUCTION

Heart disease refers to a range of conditions
that affect the functioning of the heart. It
includes coronary artery disease, heart
attacks, and  other
conditions. With the increasing number of

cardiovascular

patients worldwide, there is a growing need
for efficient and accurate diagnostic
systems. Traditional diagnosis methods
rely heavily on medical experts and
laboratory tests, which can be time-
consuming and expensive. In recent years,
artificial intelligence has emerged as a
powerful tool in healthcare. Machine
learning algorithms can analyze large
amounts of medical data and identify
patterns that are difficult for humans to
detect.This project focuses on developing
an intelligent system that can predict heart
disease based on patient data. The main
objective is to create a system that is
accurate, efficient, and easy to use. The
system can help doctors in making better
decisions and  assist patients in
understanding their health condition. By
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using machine learning, the project aims to
reduce human error and improve diagnosis
speed. The system is designed to be
scalable and can be extended in the future
with more advanced techniques such as
deep learning.
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Fig 1: A proposed technique for predicting
heart disease using machine learning
algorithms

With the rapid growth of Artificial
Intelligence (AI) and Machine Learning
(ML), the healthcare sector has seen a
major transformation. Machine learning
algorithms have the ability to process large
volumes of medical data and identify
hidden patterns that may not be visible to
human experts. These systems can learn
from historical patient data and make
predictions about future health conditions
with high accuracy.

The main objective of this project is to
design and develop an Al-based intelligent
system that can predict the likelihood of
heart disease using patient data. The system
takes various input parameters such as age,
gender, blood pressure, cholesterol level,
chest pain type, and other medical
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attributes. By analyzing these features, the
system generates a prediction indicating
whether a person is at risk of heart disease
or not.

Another important aspect of this project is
to make the system user-friendly and
accessible. A simple interface is designed
so that users can input their medical details
and obtain results instantly. This makes the
system useful not only for doctors but also
for common individuals who want to

monitor their health condition.

In addition, this project focuses on
comparing multiple machine learning
algorithms to determine the most suitable
model for prediction. By evaluating models
using metrics such as accuracy, precision,
recall, and Fl-score, the system ensures
reliable and consistent performance. The
use of multiple algorithms also helps in
reducing bias and
generalization.

improving

Furthermore, the system emphasizes data
preprocessing and  feature selection
techniques. Proper handling of missing
values, normalization, and selection of
relevant features play a crucial role in
improving model performance. Without
these steps, the accuracy of predictions may
decrease significantly.

This project also highlights the importance
of early detection in reducing mortality
rates. By identifying potential risks at an
early stage, patients can take preventive
measures such as lifestyle changes,
medication, and regular checkups. This not
only saves lives but also reduces the burden
on healthcare systems.

Overall, the proposed system aims to bridge
the gap between technology and healthcare
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by providing an intelligent, efficient, and
reliable heart disease
prediction. It demonstrates how Al can be
used as a supportive tool in modern medical
practices and opens the door for further
advancements in healthcare technology.

solution for

2. LITERATURE SURVEY

Several research studies have been
conducted in the field of heart disease
prediction using machine learning

techniques. Many researchers have applied
algorithms such as Logistic Regression,
Support Vector Machine (SVM), K-
Nearest Neighbors (KNN), Decision Trees,
and Neural Networks. These studies have
shown that machine learning models can
achieve high accuracy in predicting heart
disease. Some researchers have focused on
feature selection techniques to improve
model performance, while others have
explored deep learning approaches.
However, many existing systems face
challenges such as lack of interpretability,
overfitting, and limited dataset usage. Some
models provide high accuracy but are
difficult to understand, which makes them
less real-world  medical
applications. Other studies highlight the

useful in
importance of data preprocessing and
handling missing values to improve results.
This project builds upon these existing
works and aims to create a more balanced
and efficient system. By comparing
multiple algorithms and selecting the best
one, the system ensures better performance.
The project also focuses on simplicity and
usability, making it suitable for practical
implementation.

Deep learning techniques, including
Artificial Neural Networks (ANN) and
Convolutional Neural Networks (CNN),
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have also been applied in heart disease
prediction. These models are capable of
handling large datasets and extracting high-
level features automatically. However, they
require more computational resources and
are often less interpretable compared to
traditional machine learning models.

Another important area of research is
feature selection and data preprocessing.
Many studies highlight that selecting the
most significantly
improves model performance. Techniques
such as correlation analysis, principal
component analysis (PCA), and recursive
feature elimination (RFE) are commonly

relevant  features

used to identify important attributes. Proper
handling of missing
normalization of data are also critical steps
in building an effective prediction system.

values and

Despite these advancements, several
challenges remain. Many existing models
suffer from overfitting, where the model
performs well on training data but poorly
on unseen data. Additionally, some models
lack interpretability, making it difficult for
medical professionals to trust and
understand the predictions. Another
limitation is the use of small or unbalanced
datasets, which can lead to biased
results.This project builds upon previous
research and aims to address some of these
limitations.

3. PROPOSED SYSTEM

The proposed system is designed to predict
heart disease using a structured machine
learning pipeline. It consists of multiple
stages that work together to ensure accurate
and efficient prediction. The system begins
with data collection, where medical
datasets are obtained from reliable sources

Volume 16, Issue 04, April 2026 ISSN 2457 - 0362 Page 237



IJARST

such as the UCI Machine Learning
Repository or other healthcare databases.

Once the data is collected, it undergoes
preprocessing. This step includes handling
missing values, removing duplicates, and
normalizing the data. Normalization
ensures that all features are on a similar
scale, which improves the performance of
machine learning algorithms. Feature
selection techniques are then applied to
identify the most relevant attributes that
contribute to heart disease prediction.

Application Layey
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Fig 2: Working of System

The next stage involves model training.
Multiple machine learning algorithms such
as Logistic Regression, Decision Tree, and
Random Forest are implemented. Each
model is trained using the processed dataset
and evaluated using various performance
metrics. The use of multiple models allows
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for a comparative analysis, helping to
identify the best-performing algorithm as
Logistic Regression, Decision Tree, and
Random Forest are implemented. Each
model is trained using the processed dataset
and evaluated using various performance
metrics. The use of multiple models allows
for a comparative analysis, helping to
identify the best-performing algorithm.

The final stage is prediction, where the
trained model is used to predict the
presence of heart disease. A user-friendly
interface is developed using tools such as
Flask or Streamlit. Users can input their
medical details and receive instant
predictions. This makes the system
accessible and practical for real-world
usage.

The proposed system aims to provide a
reliable, efficient, and easy-to-use solution
for heart disease prediction. It combines the
power of machine learning with user-
friendly design to create a valuable tool for
healthcare applications.

A user-friendly interface is developed using
tools such as Flask or Streamlit. Users can
input their medical details and receive
instant predictions. This makes the system
accessible and practical

4. RESULT DESCRIPTION

The result description provides a detailed
analysis of the performance of proposed
Al-based heart disease prediction system.
After implementing multiple machine
learning algorithms, the models were
evaluated using different performance
metrics to determine their effectiveness in
predicting heart disease.
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Initially, the dataset was divided into
training and testing sets to ensure that the
model could generalize well to unseen data.
The training data was used to train the
models, while the testing data was used to
evaluate their performance. This approach
helps in avoiding overfitting and ensures
that the model performs well in real-world
scenarios.

Several machine learning algorithms were
implemented, including Logistic
Regression, Decision Tree, and Random
Forest. Each model was trained using the
same dataset and evaluated under the same
conditions to ensure a fair comparison. The
performance of these models was analyzed
using metrics such as accuracy, precision,
recall, and F1-score.

The accuracy metric measures the overall
correctness of the model by calculating the
ratio of correctly predicted instances to the
total number of instances. The Random
Forest model achieved the highest accuracy
among all models, indicating its strong
ability to classify heart disease cases
correctly. Logistic  Regression also
performed well with stable accuracy, while
the Decision Tree model showed slightly
lower accuracy due to its tendency to
overfit the training data.

The precision metric evaluates how many
of the predicted positive cases were actually
correct. High precision indicates that the
model has a low false positive rate. In this
project, the Random Forest model
demonstrated high precision, meaning that
it was effective in correctly identifying
patients who are likely to have heart
disease.

The recall metric, also known as

sensitivity, measures the model’s ability to
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correctly identify actual positive cases. A
high recall value is important in medical
applications because missing a positive
case (false negative) can be critical. The
models used in this project achieved good
recall values, ensuring that most of the
actual heart disease cases were correctly
detected.

The F1-score is the harmonic mean of
precision and recall and provides a
of the

balanced measure model’s

ETE

performance.
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Fig 3: Comprehensive evaluation and
performance analysis of machine learning
in heart disease prediction

To further analyze the performance, a
confusion matrix was generated for each
model. The confusion matrix provides a
detailed breakdown of true positives, true
negatives, false positives, and false
negatives. This helps in understanding the
types of errors made by the model. The
results showed that Random Forest had the
least number of misclassifications
compared to other models.
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Graphical representations such as bar charts
and accuracy comparison graphs were used
to visualize the performance of different
models. These visualizations clearly show
that ensemble methods like Random Forest
outperform single models like Decision
Tree.

In addition, the system was tested with real-
time user inputs through the developed
interface. The model was able to provide
instant predictions based on the entered
medical parameters. This demonstrates the
practical usability of the system in real-
world scenarios.

Confusion Matrix of Heart Disease using XGBoost
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Fig 4: Confusion Matrix of Heart Disease
Using XGBoost.

5.CONCLUSION

In conclusion, this project successfully
demonstrates the effectiveness of artificial
intelligence and machine learning
techniques in the early detection of heart
disease. The developed system provides a
reliable and efficient method for predicting
the likelihood of heart disease based on
patient medical data. By utilizing various
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machine learning algorithms, the system is
capable of analyzing complex patterns and
relationships within the data, leading to
accurate predictions.

One of the key strengths of this project is
the use of multiple machine learning
models, including Logistic Regression,
Decision Tree, and Random Forest. This
approach allows for a comparative analysis
of different algorithms, ensuring that the
best-performing model is selected. Among
these, the Random Forest algorithm showed
superior performance due to its ensemble
nature, which combines multiple decision
trees to improve prediction accuracy and
reduce overfitting.

Another important aspect of the project is
the emphasis on data preprocessing and
feature selection. Proper handling of
missing values, normalization of data, and
selection of relevant features significantly
contributed to the overall performance of
the system. These steps ensured that the
models were trained on clean and
meaningful data, resulting in improved

accuracy and reliability.

The development of a user-friendly
interface further enhances the practicality
of the system. By allowing users to input
their medical details and receive instant
predictions, the system becomes accessible
to a wide range of users, including
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