
International Journal of Data Science and IoT Management System IJDIM, 2023, 2 (2), 09–12 | 9 

    International Journal of 

            DATA SCIENCE AND IOT MANAGEMENT SYSTEM 
                       ISSN: 3068-272X                                           www.ijdim.com                                              Original Research Paper 

 
 

ADVANCED MACHINE LEARNING MODELS FOR EARLY DETECTION 

OF CARDIAC DISORDERS 
1
B Yesiltas,

2
Jaimi Reed 

Department Of Computer Science And Engineering 

Royal Melbourne Institute of Technology, Melbourne, Australia 

Received: 22-03-2023                                 Accepted: 29-04-2023                               Published: 07-05-2023 

ABSTRACT  

Cardiovascular diseases (CVDs) are among the leading causes of mortality worldwide, making early detection a critical 

aspect of preventive healthcare. Traditional diagnostic techniques often rely on clinical expertise and invasive tests, 

which may delay timely intervention. Recent advancements in machine learning (ML) provide powerful tools for 

analyzing complex medical datasets, enabling predictive modeling and early risk assessment. This paper presents an 

overview of advanced machine learning models applied for the early detection of cardiac disorders, focusing on their 

predictive accuracy, computational efficiency, and applicability in real-world healthcare settings. Various supervised 

and ensemble learning algorithms, including Support Vector Machines (SVM), Random Forest (RF), Gradient 

Boosting, and Deep Neural Networks (DNN), are explored. A comparative study highlights the effectiveness of hybrid 

and ensemble approaches in achieving higher precision and recall rates. Experimental validation using benchmark 

datasets demonstrates that ML-based prediction significantly improves diagnosis accuracy while reducing false alarms. 

The study concludes that machine learning has the potential to revolutionize cardiac healthcare by enabling early 

detection, personalized treatment, and real-time monitoring through integration with wearable devices. 

1. INTRODUCTION 

Cardiovascular diseases remain one of the 

most pressing global health concerns, responsible for 

approximately 17.9 million deaths annually according 

to the World Health Organization (WHO) (1). Early 

detection and prevention are essential for reducing the 

risk of life-threatening events such as heart attacks, 

arrhythmias, and strokes. Traditional diagnosis 

methods rely heavily on physician expertise, 

electrocardiograms (ECGs), echocardiography, and 

blood tests, which may not always provide proactive 

insights into long-term risks (2). Moreover, the 

complexity of patient-specific risk factors, including 

lifestyle, genetics, and comorbidities, requires 

analytical approaches beyond conventional medical 

diagnostics. 

 

Machine learning has emerged as a 

transformative technology in healthcare, offering data-

driven methods for detecting hidden patterns in 

medical datasets. Predictive models trained on patient 

histories, ECG data, and clinical parameters can 

provide early warnings of potential heart issues, 

enabling preventive interventions. Algorithms such as 

SVMs, Random Forests, and Neural Networks have 

demonstrated significant promise in predicting cardiac 

events with high accuracy (3). The integration of ML 

with wearable health-monitoring devices further 

strengthens its utility for real-time detection and 

continuous patient monitoring (4). 

 

This research explores the potential of 

advanced machine learning models for predicting heart 

diseases. The objectives are to: (i) evaluate the 

efficiency of various algorithms in predicting cardiac 

disorders, (ii) analyze the trade-offs between accuracy, 

complexity, and interpretability, and (iii) present an 

experimental framework validating ML-based 

prediction models using real-world datasets. 

2. LITERATURE SURVEY 

Several studies have explored the use of machine 

learning in cardiac disease prediction. Detrano et al. (5) 

pioneered the use of statistical and ML-based 

approaches on the Cleveland Heart Disease dataset, 

showing early evidence of improved diagnostic 

accuracy. Ghosh et al. (6) applied logistic regression 

and SVMs for early prediction, highlighting the role of 

feature selection in reducing computational overhead. 

 

Random Forest and ensemble methods have been 

widely studied due to their robustness against noisy 

data. Patel and Upadhyay (7) demonstrated that RF-

based models outperformed traditional classifiers in 

predicting cardiovascular disease risk. Similarly, 

Sharma et al. (8) compared Gradient Boosting and 

XGBoost, showing improved accuracy in high-

dimensional datasets. 

 

In deep learning applications, Acharya et al. (9) 

developed a convolutional neural network (CNN) for 
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ECG signal classification, achieving high detection 

rates for arrhythmias. Khan et al. (10) explored 

recurrent neural networks (RNNs) for temporal ECG 

data, demonstrating improved performance for 

continuous monitoring. 

 

Hybrid models combining ML with optimization 

techniques have also been proposed. Gupta et al. (11) 

used genetic algorithms for feature optimization, 

leading to improved accuracy in cardiac prediction. 

Moreover, Chen et al. (12) emphasized interpretable 

ML models to address the clinical challenge of black-

box predictions. Recent advancements by Li et al. (13) 

integrated ML with wearable IoT devices, enabling 

real-time monitoring and predictive alerts. 

 

These studies collectively indicate that advanced ML 

models, particularly ensemble and deep learning 

approaches, offer superior predictive performance for 

early cardiac disorder detection compared to traditional 

diagnostic methods.  

3. SYSTEM ANALYSIS 

Traditional heart disease prediction systems rely 

heavily on clinical diagnosis methods such as 

electrocardiograms (ECGs), blood tests, angiography, 

and physician expertise. In some existing 

computational systems, rule-based expert systems and 

basic statistical models like logistic regression have 

been used to classify patients into high-risk and low-

risk groups. While these approaches provide useful 

insights, they suffer from several limitations when 

applied to large-scale, real-time healthcare 

environments. 

Disadvantages of Existing System: 

1. Limited Accuracy: Traditional methods and 

basic machine learning classifiers often fail to 

capture complex non-linear relationships 

among clinical parameters, leading to reduced 

prediction accuracy. 

2. High Dependency on Manual Diagnosis: Most 

existing systems depend heavily on physician 

interpretation and manual feature extraction, 

which can cause delays in early detection. 

3. Lack of Real-Time Monitoring: Existing 

systems do not integrate with wearable 

devices or IoT-based monitoring systems, 

limiting their applicability in continuous 

health tracking and proactive prevention. 

PROPOSED SYSTEM 

The proposed system introduces an advanced machine 

learning framework for early prediction of cardiac 

disorders, integrating ensemble learning methods 

(Random Forest, Gradient Boosting) and deep neural 

networks (DNN) with explainable AI techniques. 

Patient datasets are preprocessed, optimized using 

feature selection algorithms, and classified with high 

accuracy. Furthermore, the system can be integrated 

with IoT-enabled wearable devices for real-time health 

monitoring and predictive alerts. 

Advantages of Proposed System: 

1. High Predictive Accuracy: By leveraging 

advanced ML and ensemble models, the 

system achieves significantly higher accuracy 

and recall compared to traditional methods, 

reducing false negatives in diagnosis. 

2. Real-Time and Scalable: The proposed 

framework can be integrated with wearable 

sensors and cloud-based healthcare systems, 

enabling continuous monitoring and early 

intervention. 

3. Improved Interpretability: With the 

integration of explainable AI (XAI) 

techniques, the system provides transparent 

insights into predictions, building trust for 

physicians and ensuring clinical applicability. 

4. SYSTEM DESIGN 

4.1 SYSTEM ARCHITECTURE 

 
Fig: 4.1 System Architecture 

5.4 OUTPUT SCREENS 
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7. CONCLUSION  

This study highlights the effectiveness of 

advanced machine learning models for early detection 

of cardiac disorders. Ensemble methods such as 

Random Forest and Gradient Boosting provided strong 

predictive performance, while deep learning models 

achieved the highest accuracy and recall, making them 

suitable for real-time applications in preventive 

healthcare. By incorporating explainable AI, the 

models addressed the clinical challenge of 

interpretability, bridging the gap between 

computational predictions and physician trust. The 

experimental results confirm that machine learning has 

the potential to revolutionize cardiac healthcare 

through early detection, risk assessment, and 

integration with wearable devices for continuous 

monitoring. Future work may focus on deploying these 

models in real-time hospital information systems and 

validating them on large-scale clinical datasets. 
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