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ABSTRACT 

Cardiac arrest remains one of the leading causes of mortality worldwide, often occurring 

without prior warning. Early prediction and detection can significantly improve survival 

rates and enable timely medical intervention. This project proposes a hybrid machine 

learning-based system for predicting cardiac arrest using multiple classification 

techniques integrated into a web-based platform built with Django. The system utilizes 

patient-related attributes such as age, sex, chest pain type, resting blood pressure, ECG 

results, maximum heart rate, exercise-induced angina, and other clinical indicators. These 

features are extracted from a dataset and preprocessed to generate meaningful inputs for 

machine learning models. A key aspect of the system is the transformation of input data 

using CountVectorizer, which converts textual identifiers into numerical vectors suitable 

for training. Multiple machine learning algorithms are employed, including Artificial 

Neural Networks (MLPClassifier), Support Vector Machines (SVM), Logistic 

Regression, and Decision Tree Classifier. These models are trained individually and 

evaluated based on performance metrics such as accuracy, confusion matrix, and 

classification report. To enhance prediction reliability, an ensemble learning technique 

using a Voting Classifier is implemented. This hybrid model combines predictions from 

all individual classifiers to produce a more robust and accurate output. 

The system is deployed as a web application where users can register, log in, input 

medical parameters, and receive predictions indicating the presence or absence of cardiac 

arrest risk. Additionally, the system stores prediction results and provides analytical 

insights such as prediction ratios and accuracy comparisons across models. The proposed 

system demonstrates improved predictive performance by leveraging ensemble learning 

and offers a user-friendly interface for real-time prediction. It serves as a decision-

support tool for healthcare professionals and individuals, contributing to early diagnosis 

and preventive healthcare strategies. 
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I. INTRODUCTION 

Cardiovascular diseases are among the most critical health concerns globally, with 

cardiac arrest being one of the most severe conditions leading to sudden death. According 

to medical research, timely prediction and intervention can significantly reduce mortality 

rates. However, traditional diagnostic methods often rely heavily on clinical expertise and 

may not always provide early warnings. With the advancement of artificial intelligence 

and machine learning, predictive healthcare systems have gained prominence. These 

systems analyze historical patient data to identify patterns and predict potential health 

risks. Machine learning algorithms can process large volumes of medical data and 

uncover hidden relationships between clinical features and disease outcomes. This project 

focuses on developing a cardiac arrest prediction system using multiple machine learning 

techniques integrated into a Django-based web application. The system is designed to 

assist both healthcare professionals and patients by providing early predictions based on 

input parameters. 

The application allows users to input various health-related features such as age, blood 

pressure, ECG results, and other clinical indicators. These inputs are processed and 

passed through trained machine learning models to determine the likelihood of cardiac 

arrest. The system employs multiple classifiers, including Artificial Neural Networks, 

Support Vector Machines, Logistic Regression, and Decision Trees, to ensure diverse 

learning approaches. A significant contribution of this work is the use of ensemble 

learning through a Voting Classifier. Ensemble methods combine multiple models to 

improve prediction accuracy and reduce the risk of overfitting. By aggregating 

predictions from different classifiers, the system achieves more reliable and consistent 

results. Furthermore, the system includes modules for user management, dataset 

handling, prediction storage, and analytical visualization. It also provides performance 

metrics such as accuracy comparison and prediction ratios, which help in evaluating the 

effectiveness of different models. In summary, this project bridges the gap between 

healthcare and technology by providing an intelligent, data-driven solution for cardiac 

arrest prediction. It highlights the importance of machine learning in modern medical 

diagnostics and demonstrates how web-based platforms can make such technologies 

accessible and practical. 
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II. LITERATURE SURVEY (WITH EXISTING METHODS) 

Numerous studies have explored the use of machine learning techniques for predicting 

cardiovascular diseases. Traditional statistical methods were initially used, but they often 

lacked the ability to handle complex and nonlinear relationships in medical data. One of 

the earliest approaches involved Logistic Regression, which is widely used for binary 

classification problems in healthcare. It provides interpretable results but may not capture 

complex patterns effectively. Researchers later introduced Support Vector Machines 

(SVM), which are powerful for classification tasks and perform well in high-dimensional 

spaces. SVMs have been successfully applied to heart disease prediction due to their 

ability to handle nonlinear boundaries. Artificial Neural Networks (ANNs) have also 

gained popularity due to their capability to model complex relationships. Studies have 

shown that ANNs outperform traditional methods in many medical prediction tasks. 

However, they require careful tuning and large datasets for optimal performance. 

Decision Tree algorithms are another commonly used method due to their simplicity and 

interpretability. They help in understanding decision-making processes but are prone to 

over fitting. To overcome this limitation, ensemble techniques such as Random Forest 

and Voting Classifiers have been introduced. 

Recent research emphasizes the use of ensemble learning methods, which combine 

multiple models to improve accuracy and robustness. Voting Classifiers, in particular, 

aggregate predictions from different algorithms, leading to better generalization. Studies 

indicate that ensemble models outperform individual classifiers in predicting heart 

diseases. Deep learning techniques, including Convolutional Neural Networks (CNN) 

and Recurrent Neural Networks (RNN), have also been explored, especially for large-

scale medical datasets. However, these methods require high computational resources and 

may not be suitable for lightweight web applications. In addition to algorithmic 

advancements, many systems have been developed using web frameworks such as 

Django to provide real-time prediction services. These systems enhance accessibility and 

usability for both doctors and patients. Overall, the literature suggests that combining 

multiple machine learning techniques through ensemble methods provides the most 

reliable results. This project builds upon these findings by integrating multiple classifiers 

into a unified system for cardiac arrest prediction. 

 

III. EXISTING SYSTEM 

The existing systems for cardiac arrest prediction primarily rely on traditional clinical 

methods and basic statistical techniques. In many healthcare settings, diagnosis is 

performed manually by medical professionals based on patient history, physical 

examination, and laboratory results. While these methods are effective, they are time-

consuming and highly dependent on the expertise of the physician. Some existing 

computerized systems use single machine learning algorithms such as Logistic 

Regression or Decision Trees. Although these systems provide automated predictions, 

they often suffer from limitations such as lower accuracy, over fitting, and inability to 
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handle complex data patterns. Single-model approaches may not generalize well across 

different datasets and patient populations. Additionally, many existing applications lack 

user-friendly interfaces and real-time prediction capabilities. They are often standalone 

systems that do not provide integration with web platforms, limiting accessibility for 

users. Data visualization and analytical insights are also minimal or absent in most 

traditional systems.  

Another limitation is the lack of ensemble learning techniques in earlier models. Without 

combining multiple classifiers, the prediction performance may not be optimal. 

Moreover, some systems do not store prediction history, making it difficult to analyze 

trends and improve decision-making. Security and user management are also concerns in 

existing systems, as they may not include proper authentication mechanisms. This can 

lead to data privacy issues, especially in healthcare applications. In summary, existing 

systems are limited by lower accuracy, lack of scalability, minimal user interaction, and 

absence of advanced machine learning techniques. These limitations highlight the need 

for a more robust, accurate, and user-friendly solution, which is addressed by the 

proposed system. 

 

IV. PROPOSED METHOD 

The proposed system introduces a hybrid machine learning-based solution for predicting 

cardiac arrest using an ensemble approach integrated into a web-based platform. Unlike 

traditional systems that rely on a single predictive model, this system combines multiple 

machine learning algorithms to improve accuracy, robustness, and reliability. The system 

utilizes a dataset containing patient health parameters such as age, sex, chest pain type, 

resting blood pressure, ECG results, maximum heart rate, exercise-induced angina, and 

other clinical attributes. These features are preprocessed and transformed into numerical 

vectors using feature extraction techniques. The processed data is then used to train 

multiple machine learning models. The key component of the proposed system is the use 

of ensemble learning through a Voting Classifier, which aggregates predictions from 

different classifiers including Artificial Neural Network (MLPClassifier), Support Vector 

Machine (SVM), Logistic Regression, and Decision Tree. This hybrid approach enhances 

predictive performance by combining the strengths of individual models while 

minimizing their weaknesses. 

The system is implemented using the Django web framework, allowing users to interact 

through a user-friendly interface. Users can register, log in, input medical details, and 

receive real-time predictions indicating whether cardiac arrest risk is present or not. The 

system also stores prediction results for further analysis and generates insights such as 

prediction ratios and model accuracy comparisons. Recent studies show that machine 

learning models significantly outperform traditional statistical methods in cardiac arrest 

prediction and can achieve high predictive performance when multiple models are 

combined . Thus, the proposed system leverages these advancements to provide an 

efficient, scalable, and intelligent healthcare solution. 
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V. IMPLEMENTATION 

The implementation of the cardiac arrest prediction system is carried out using Python, 

Django framework, and machine learning libraries such as Scikit-learn, Pandas, and 

NumPy. The system follows a modular architecture consisting of frontend, backend, and 

machine learning components. The frontend is developed using HTML, CSS, and 

Bootstrap, providing interfaces for user registration, login, data input, and result 

visualization. The backend is handled by Django, which manages user authentication, 

session handling, database operations, and routing. The system begins with dataset 

loading using Pandas. The dataset is preprocessed to handle missing values and convert 

categorical attributes into a suitable format. A custom function is applied to map the 

target variable into binary values representing the presence or absence of cardiac arrest. 

Feature extraction is performed using CountVectorizer, which converts textual identifiers 

into numerical feature vectors. The dataset is then split into training and testing sets using 

train_test_split to evaluate model performance. 

Multiple machine learning models are implemented: 

 Artificial Neural Network using MLPClassifier  

 Support Vector Machine using LinearSVC  

 Logistic Regression  

 Decision Tree Classifier  

Each model is trained on the training dataset and evaluated using accuracy score, 

confusion matrix, and classification report. These metrics help in assessing the 

effectiveness of each algorithm. To improve prediction accuracy, a Voting Classifier is 

used to combine all models. This ensemble model aggregates predictions using majority 

voting, resulting in more reliable outcomes. The trained model is then used to predict 

cardiac arrest risk based on user input. The input data is transformed using the same 

victimizer and passed to the classifier to generate predictions. 

The system also includes additional functionalities such as: 

 Storing prediction results in the database  

 Calculating prediction ratios  

 Displaying accuracy comparisons of models  

 Exporting prediction data into Excel format  

Recent research highlights the effectiveness of real-time machine learning systems in 

predicting cardiac arrest using clinical and physiological data, achieving high accuracy 

levels. This validates the implementation approach used in the system. 
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VI. ALGORITHMS 

The proposed system employs multiple machine learning algorithms to ensure high 

prediction accuracy and robustness. Each algorithm plays a specific role in the prediction 

process. Artificial Neural Network (ANN) is implemented using the MLPClassifier. It 

consists of multiple layers of neurons that learn complex nonlinear relationships between 

input features and output labels. ANN is effective in capturing hidden patterns in medical 

data. Support Vector Machine (SVM) is used for classification by finding an optimal 

hyper plane that separates data points into different classes. It performs well in high-

dimensional spaces and is suitable for medical datasets. Logistic Regression is a 

statistical method used for binary classification. It calculates the probability of an event 

occurring based on input features. It is simple, interpretable, and widely used in 

healthcare applications. Decision Tree Classifier is a rule-based algorithm that splits data 

into branches based on feature values. It is easy to understand and helps in decision-

making but may suffer from over fitting. 

The core algorithm used in the system is the Voting Classifier, which combines 

predictions from multiple models. It uses a majority voting mechanism to determine the 

final output. This ensemble approach improves generalization and reduces prediction 

errors. Research studies indicate that ensemble and hybrid models provide better 

performance compared to single models in cardiac arrest prediction tasks . Additionally, 

advanced models like LSTM and gradient boosting have also shown strong predictive 

capabilities in recent studies. Overall, the combination of these algorithms ensures a 

balanced approach between accuracy, interpretability, and computational efficiency. 

 

VII. SYSTEM DESIGN 

The system is designed using a multi-tier architecture that includes presentation, 

application, and data layers. This architecture ensures scalability, modularity, and 

efficient data processing. The presentation layer consists of web interfaces developed 

using HTML, CSS, and Bootstrap. It provides user-friendly forms for data input, 

registration, login, and result display. The interface is designed to be intuitive and 

accessible to both technical and non-technical users. The application layer is 

implemented using Django, which handles business logic, request processing, and 

integration with machine learning models. It includes various modules such as user 

management, prediction processing, data storage, and analytics. The system workflow 

begins with user authentication. Once logged in, users can input medical parameters. 

These inputs are sent to the backend, where they are preprocessed and transformed into 

feature vectors. The trained ensemble model processes the input and generates a 

prediction. 

The data layer consists of a database that stores user details, prediction results, and 

performance metrics. Django ORM is used to interact with the database efficiently. The 

system also includes an analytics module that calculates prediction ratios and model 
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accuracy. These metrics are visualized using charts, helping users understand system 

performance. The machine learning component is integrated into the backend. Models are 

trained using historical data and saved for future predictions. The system supports 

retraining to improve accuracy over time. Modern research emphasizes the importance of 

integrating AI models into real-time systems for healthcare applications, enabling timely 

intervention and improved patient outcomes . The proposed system follows this approach 

by providing real-time predictions through a web platform. Security measures such as 

authentication and session management are implemented to protect user data. The system 

is designed to be scalable and can be extended with additional features such as real-time 

monitoring and mobile integration. 

 

SYSTEM DESIGN IMAGES 

 

https://ijerst.org/index.php/ijerst


 

Int. J. Engg. Res. & Sci. & Tech. 2026 

 

  

  
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                       1649 
 

 

https://ijerst.org/index.php/ijerst


 

Int. J. Engg. Res. & Sci. & Tech. 2026 

 

  

  
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                       1650 
 

 

https://ijerst.org/index.php/ijerst


 

Int. J. Engg. Res. & Sci. & Tech. 2026 

 

  

  
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                       1651 
 

 

 

https://ijerst.org/index.php/ijerst


 

Int. J. Engg. Res. & Sci. & Tech. 2026 

 

  

  
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                       1652 
 

 

VIII. CONCLUSION 

The proposed cardiac arrest prediction system demonstrates the effectiveness of 

integrating machine learning techniques with web-based applications to provide 

intelligent healthcare solutions. By utilizing multiple algorithms and combining them 

through an ensemble approach, the system achieves improved accuracy and reliability in 

predicting cardiac arrest risk. The implementation of Artificial Neural Networks, Support 

Vector Machines, Logistic Regression, and Decision Trees ensures diverse learning 

capabilities. The Voting Classifier enhances overall performance by aggregating 

predictions, reducing errors, and improving generalization. The system provides a user-

friendly interface that allows users to input medical parameters and receive real-time 

predictions. Additional features such as data storage, accuracy comparison, and 

visualization further enhance its usability and analytical capabilities. 

Recent advancements in machine learning and deep learning have shown significant 

improvements in predicting cardiac arrest and other cardiovascular diseases, highlighting 

the importance of such systems in modern healthcare. The proposed system aligns with 

these advancements and contributes to early diagnosis and preventive care. In conclusion, 

the system serves as a valuable decision-support tool for both healthcare professionals 

and individuals. It has the potential to reduce mortality rates by enabling early detection 

and timely intervention. Future enhancements may include integration with wearable 

devices, real-time monitoring systems, and advanced deep learning models for even 

greater accuracy. 
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