
 

 

 

 

 

 

 

 

 

 

 

International Journal of Innovative Research in Science 

Engineering and Technology (IJIRSET) 

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impact Factor: 9.935 Volume 15, Issue 5, May 2026 



|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

                                                           Volume 15, Issue 5, May 2026 

                                            |DOI: 10.15680/IJIRSET.2026.1505185|  

IJIRSET©2026                                      |     An ISO 9001:2008 Certified Journal   |                                          8694   

AI-Based Heart Disease Prediction Model using 

Image Processing and Machine Learning 
 

Ms. Rupali Bandal1, Dr. S. A. Agrawal2, Mrs. V.S. Dhongde3 

ME Students, Department of Computer Engineering, Vishwabharti Academy’s College of Engineering, Ahilyanagar, 

Maharashtra Savitribai Phule Pune University, Pune, India1 

Prof., Department of Computer Engineering, Vishwabharti Academy’s College of Engineering, Ahilyanagar, 

Maharashtra Savitribai Phule Pune University, Pune, India 2,3 

  

ABSTRACT: The project aims to design and develop an intelligent web-based system that can automatically detect 

and classify multiple stages of heart disease using advanced AI and image processing techniques. The main objective of 

this project is to build a Python-based platform that uses a Convolutional Neural Network (CNN) model trained on 

heart disease datasets to predict the condition of a patient accurately. The proposed model processes medical images 

and patient data to identify disease patterns and classify them into different severity levels, providing reliable and 

efficient support for early diagnosis and treatment planning. In this project, the system uses image preprocessing and 

feature extraction methods to enhance data quality before feeding it into the CNN for training. The CNN model is 

trained with large-scale heart disease datasets to improve its prediction performance and accuracy. Once trained, the 

model can analyze new patient data or images to predict whether the heart condition is normal, mild, moderate, or 

severe. The proposed web-based application provides an interactive interface for doctors and users to upload medical 

images or reports and receive real-time diagnosis results. This automation reduces human error, speeds up diagnosis, 

and improves healthcare decision-making. Overall, this AI-based approach integrates the power of machine learning, 

image processing, and medical data analysis to develop a stable, accurate, and efficient system for multi-class heart 

disease detection. The project not only contributes to early disease prediction but also offers a scalable and cost-

effective solution for modern healthcare systems, making it an important step toward AI-assisted medical diagnosis. 
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I. INTRODUCTION 

 

Heart disease remains one of the leading causes of death worldwide, making early and accurate detection extremely 

critical for patient care and prevention. Traditional diagnostic methods often rely on manual analysis, which can be 

time-consuming and prone to human error. To address these challenges, this project introduces an intelligent, 

automated approach for detecting multiple classes of heart disease using artificial intelligence and machine learning. 

The proposed system utilizes image processing and CNN-based classification techniques to analyze medical images 

and datasets, providing a reliable and precise diagnosis that assists doctors in clinical decision-making. 

 

The system is implemented as a Python-based web application that integrates machine learning models with an easy-to-

use graphical interface. The application allows healthcare professionals or users to upload patient medical data or heart-

related images, which are then processed by the CNN model to predict the disease class. The model is trained on a heart 

disease dataset containing various patient conditions, allowing it to recognize complex patterns associated with heart 

abnormalities. The system also ensures data pre-processing and normalization to improve model performance and 

stability. 

 

This project represents an effective blend of artificial intelligence, image processing, and healthcare analytics to 

provide an automated diagnostic solution. By leveraging machine learning, it enhances the speed, accuracy, and 

efficiency of heart disease detection while reducing dependency on manual diagnosis. The developed system can serve 

as a valuable tool in healthcare centers for continuous monitoring, screening, and decision support, ultimately 

contributing to improved patient outcomes and medical research. 
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II. PROBLEM STATEMENT 

 

Traditional heart disease detection systems depend on manual analysis and limited diagnostic features, which often lead 

to delayed or inaccurate results. There is a need for a robust, AI-driven, and automated system that can detect multi-

class Heart Disease types simultaneously using image data with high accuracy and minimal human intervention. 

 

III. BACKGOUND WORK 

 

1. Traditional Heart Disease Detection Methods 

Earlier, heart disease was detected mainly through manual diagnosis by doctors using reports like ECG, X-rays, and 

medical history. These methods depend highly on the doctor’s experience and may take more time. Sometimes, it 

becomes difficult to detect the exact stage or type of heart disease using only manual analysis. 

2. Use of Machine Learning in Healthcare 

With the growth of technology, Machine Learning has been used to predict heart diseases based on patient data. 

Algorithms like Decision Trees, SVM, and Logistic Regression have helped in early prediction. However, these methods 

mostly work on structured data and are less effective when dealing with medical images. 

3. Image Processing in Medical Diagnosis 

Image processing techniques are widely used to analyze medical images such as heart scans and X-rays. These 

techniques help in improving image quality and extracting important features. But basic image processing alone cannot 

provide highly accurate results without combining it with advanced learning models. 

4. Deep Learning and CNN-Based Models 

Recent research focuses on using Deep Learning, especially Convolutional Neural Networks (CNN), for detecting 

diseases from medical images. CNN models can automatically learn important features from images and provide better 

accuracy. However, many existing systems are limited to binary classification and do not support multi-class heart 

disease prediction effectively. 

 

IV. SYSTEM OVERVIEW 

 

The proposed system is an AI-driven web application designed to predict multiple classes of heart disease using both 

medical images and patient clinical data. The system leverages advanced Convolutional Neural Networks (CNNs) to 

automatically extract critical features from medical images, such as ECG scans or ultrasound images, while also 

analyzing structured patient information including blood pressure, cholesterol levels, heart rate, and other vital 

parameters. By integrating image processing and machine learning techniques, the system ensures accurate and 

efficient detection of various heart conditions, providing a reliable tool for early diagnosis and patient care. 

 

The system is designed with a modular architecture to handle different stages of the prediction process efficiently. It 

begins with data collection and preprocessing, where patient information and images are cleaned, normalized, and 

resized to suit the CNN model. Feature extraction and model training are then performed using deep learning 

algorithms, enabling the system to learn complex patterns and relationships in the data. Once trained, the model can 

classify new input data into multiple categories of heart disease with high accuracy, providing probability scores for 

each predicted class. 

 

Additionally, the system includes a user-friendly web interface that allows doctors, medical staff, and patients to 

interact with the application easily. Users can upload medical images or enter patient data, view real-time predictions, 

and access detailed reports and analytics. The modular design also allows for scalability, enabling future enhancements 

such as integration with larger datasets, additional predictive features, or mobile application deployment. Overall, the 

system provides a comprehensive, practical, and reliable solution for heart disease prediction, combining advanced AI 

techniques with accessible healthcare technology. 

 

V. PROPOSED SYSTEM 

 

The proposed system introduces a Python-based AI model that predicts multiple classes of heart disease using image 

processing and machine learning techniques. It is designed to provide an accurate and automated diagnostic solution for 

healthcare professionals and patients. The system consists of several modules including data preprocessing, feature 

extraction, model training, disease prediction, and a user-friendly web interface. The heart disease dataset is first 
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preprocessed to remove noise and normalize the data, ensuring that the model learns effectively. Then, using 

Convolutional Neural Networks (CNN), the model extracts essential features and patterns from the data that correspond 

to various stages of heart disease. 

 

Once the CNN model is trained, it can predict the class of heart disease when new patient data or images are uploaded. 

The web-based interface developed in Python enables doctors or users to upload data easily and view instant prediction 

results. The proposed system ensures stability, accuracy, and scalability, making it suitable for real-world medical 

applications. It also supports automated feature extraction, reducing human effort and enabling faster diagnosis. 

 

 
 

Fig.1: System Architecture Design 

 

By implementing this AI-based approach, the proposed system enhances diagnostic efficiency and helps reduce 

healthcare workload. The system can be integrated into hospital databases or cloud-based medical platforms to provide 

reliable, real-time disease analysis and assist in preventive medical practices. 

 

VI. RESULT ANALYSIS 

 

The proposed system for multi-class heart disease prediction using CNN and image processing techniques shows strong 

and reliable performance. The model was trained on a heart disease image dataset and was able to accurately classify 

different stages such as normal, mild, moderate, and severe. The results indicate that the CNN model effectively learns 

important features from medical images, leading to high accuracy and consistent predictions across all classes. 

Compared to other models, the proposed system performs better in terms of accuracy, precision, recall, and F1-score. 

This proves that using deep learning with image processing improves diagnosis and helps in early detection of heart 

disease. 
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Key Features (Result Highlights) 

• High Accuracy: The proposed CNN model achieved around 96%+ accuracy, which is higher than other 

models.  

• Multi-Class Classification: Successfully identifies multiple stages of heart disease (Normal, Mild, Moderate, 

Severe).  

• Better Performance Metrics: Shows strong results in precision, recall, and F1-score, ensuring reliable 

predictions.  

• Consistent Results: Performs well across all categories without major variation.  

• Efficient Image Analysis: Effectively extracts features from medical images using deep learning.  

• Improved Diagnosis Support: Helps doctors in early detection and better decision-making. 

 

 
 

Fig.2: Result Analysis 

 

VII. CONCLUSON 

 

The proposed project successfully demonstrates the design and development of a Python-based web application capable 

of predicting multiple classes of heart disease using image processing and advanced Convolutional Neural Network 

(CNN) techniques. By leveraging both medical images and clinical patient data, the system efficiently extracts relevant 

features, trains a robust deep learning model, and provides accurate predictions for various types of heart conditions. The 

integration of machine learning and image processing ensures that the system can detect subtle patterns in the data that 

may not be easily identifiable through traditional diagnostic methods, thus improving the reliability and efficiency of 

heart disease detection. 
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Moreover, the project highlights the importance of a user-friendly web interface, which allows doctors and patients to 

easily input data, upload medical images, and access prediction results in real time. The system is designed with 

modularity and scalability in mind, enabling easy updates and retraining of the CNN model as new data becomes 

available. This adaptability ensures that the model remains accurate and effective over time, contributing to early 

diagnosis and improved patient care. 
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