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Abstract– This study presents a novel technique for identifying individuals using feature 

extraction methods and signal processing approaches. Heart disease remains one of the leading 

causes of morbidity and mortality worldwide.Early detection and continuous monitoring are 

crucial for effective prevention and intervention. We proposes a sensor-based system for heart 

disease detection, utilizing feature extraction techniques and artificial neural networks (ANNs) to 

analyze physiological data. The ANN model is trained on a large dataset of labeled cases, enabling 

it to learn complex relationships between the extracted features and the presence of heart disease. 

I. INTRODUCTION 
 

 

Cardiovascular diseases (CVDs) are a significant global health concern, responsible for 

approximately 17.9 million deaths annually, according to the World Health Organization (WHO) 

[1]. Early diagnosis and continuous monitoring of heart-related abnormalities are critical to 

reducing mortality rates. Traditional diagnostic techniques, such as electrocardiography (ECG) 

analysis, echocardiography, and blood tests, require clinical expertise and are often limited to 

hospital settings [2]. However, recent advancements in biomedical sensors and artificial 

intelligence (AI) have enabled real-time, non-invasive, and automated heart disease detection 

systems, improving accessibility and efficiency in cardiac healthcare [3].Wearable and non-

wearable sensor technologies have emerged as effective tools for collecting physiological signals 

such as ECG, photoplethysmography (PPG), blood pressure, and heart rate variability (HRV). 

These signals provide valuable insights into cardiac health but require preprocessing techniques, 

such as noise reduction, segmentation, and feature extraction, to enhance their diagnostic utility 

[4]. Feature extraction plays a crucial role in transforming raw sensor data into meaningful 

information by identifying time-domain, frequency-domain, and statistical parameters that help 

distinguish normal from abnormal heart conditions [5].Machine learning (ML) and deep learning 

approaches, particularly Artificial Neural Networks (ANNs), have gained attention in biomedical 

signal processing due to their capability to learn complex patterns from physiological data. ANNs 

mimic the human brain’s neural structure and can efficiently classify heart disease conditions 

based on extracted features. By training on large datasets, ANN 

International Journal of Advanced Research in Basic Engineering Sciences and Technology (IJARBEST)

ISSN (ONLINE):2456-5717 73 Vol.11, Issue.3, March 2025



 

 

models can recognize subtle variations in cardiac signals, providing high accuracy in disease 

detection compared to traditional rule-based algorithms [6].This paper presents a sensor-based 

heart disease detection framework that integrates feature extraction techniques with ANN-based 

classification models. The proposed approach aims to improve early-stage detection, reduce false 

positives, and enhance the overall reliability of automated cardiac diagnosis. The remainder of 

this paper is organized as follows: Section II discusses related work, Section III outlines the 

methodology, Section IV presents experimental results and analysis, and Section V concludes 

with future research directions. 

 

 

II. BACKGROUND AND MOTIVATION 

 

A. Overview 

Cardiovascular diseases (CVDs) are among the leading causes of mortality worldwide, accounting 

for approximately 32% of global deaths annually [1]. Early and accurate detection of heart 

diseases is critical for effective treatment and prevention of severe complications. Traditional 

diagnostic methods, such as electrocardiography (ECG), echocardiography, and stress testing, are 

effective but often require clinical expertise, specialized equipment, and hospital visits, making 

real-time and continuous monitoring a challenge [2]. 

 

With the advancement of sensor technology, real-time monitoring of vital signs such as heart rate, 

ECG signals, blood pressure, and oxygen saturation has become feasible. Wearable and 

implantable biosensors enable continuous data collection, allowing early detection of cardiac 

anomalies outside of clinical environments [3]. However, raw sensor data is complex, often 

containing noise and artifacts that require preprocessing and feature extraction techniques to 

enhance diagnostic accuracy. 

 

Artificial Neural Networks (ANNs) have demonstrated significant potential in medical 

diagnostics due to their ability to recognize patterns in physiological signals. By training on large 

datasets, ANNs can learn to distinguish between normal and abnormal heart conditions, 

outperforming traditional rule-based algorithms and statistical classifiers [4]. This integration of 

sensor technology, feature extraction, and ANN-based classification can significantly enhance 

early-stage heart disease detection, improving patient outcomes. 

 

B. Importance of Sensor-Based Detection 

The conventional approach to heart disease diagnosis is often reactive, identifying conditions only 

after symptoms have manifested. However, a proactive approach using continuous sensor- based 

monitoring can help detect early warning signs, enabling timely medical intervention and reducing 

the risk of severe cardiac events such as heart attacks or strokes [5]. 

 

Moreover, manual interpretation of ECG signals and other cardiac biomarkers is time- consuming 

and subject to inter-observer variability. Automated systems powered by AI and ANN models can 

provide consistent, rapid, and objective analysis, reducing the dependency on 
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specialized healthcare professionals and minimizing diagnostic errors [6]. 

Another critical advantage of sensor-based detection systems is their potential for remote 

healthcare applications. With the rise of telemedicine and Internet of Things (IoT)-enabled health 

monitoring, AI-driven diagnostic systems can facilitate early disease detection in remote or 

underserved areas, improving accessibility to quality healthcare [7]. 

 

C. Motivation for This Research 

Given the growing burden of heart diseases and the limitations of traditional diagnostic methods, 

there is an urgent need for an intelligent, automated, and real-time heart disease detection system. 

This research aims to: 

• Develop a robust sensor-based monitoring system capable of collecting real-time cardiac 

data with minimal patient intervention. 

• Enhance signal quality through feature extraction techniques that improve classification 

accuracy. 

• Leverage Artificial Neural Networks (ANNs) to process and classify cardiac signals 

efficiently, reducing false positives and false negatives. 

• Enable remote and continuous monitoring to support early diagnosis and preventive 

healthcare solutions. 

• By integrating sensor technology, AI-driven analytics, and real-time monitoring 

capabilities, this study seeks to contribute to the advancement of smart healthcare systems, 

ultimately reducing CVD-related morbidity and mortality rates. 

 

 

III. NOVEL APPLICATIONS OF SENSOR BASED HEART DISEASE 

DEDUCTION 

The integration of sensor technology with Artificial Neural Networks (ANNs) introduces a novel 

approach to real-time heart disease detection. Traditional diagnostic methods rely on periodic 

clinical assessments, which may delay the identification of early cardiac abnormalities. In 

contrast, this research leverages continuous physiological data collection through biosensors, 

including electrocardiography (ECG), photoplethysmography (PPG), heart rate variability 

(HRV), and blood pressure monitoring. The combination of these signals enhances diagnostic 

precision by overcoming the limitations of single-sensor analysis and providing a more 

comprehensive evaluation of cardiovascular health. 

 

Feature extraction plays a critical role in transforming raw sensor data into diagnostically relevant 

parameters. The proposed system utilizes advanced time-domain, frequency-domain, and 

statistical feature extraction techniques to identify key cardiac markers. Unlike conventional 

methods that rely on fixed thresholds, the ANN model dynamically learns patient-specific 

variations in heart rate, ECG morphology, and RR interval fluctuations. This personalized 

approach improves classification accuracy by reducing false positives and false negatives, 

ensuring reliable detection of subtle cardiac abnormalities. 
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The use of ANNs further enhances the system’s ability to recognize complex, nonlinear patterns 

within physiological signals. Unlike traditional classifiers such as Support Vector Machines 

(SVMs) or Decision Trees, deep learning-based ANN models adaptively refine their decision- 

making process through continuous learning. By training on large datasets, the model identifies 

subtle variations indicative of early-stage cardiovascular diseases, leading to higher sensitivity 

and specificity in classification. The incorporation of edge computing further enables real-time 

processing, ensuring rapid diagnosis and immediate alerts for patients and healthcare providers. 

 

 

IV. ROLE AND POTENTIAL OF SENSOR BASED HEART DISEASE DEDUCTION 

I. Role of Sensors in Heart Disease Detection 

Sensor-based heart disease detection relies on various physiological parameters to identify 

abnormalities and potential risks. 
A. Continuous Monitoring 

Wearable and implantable sensors facilitate 24/7 tracking of heart activity, enabling early 

diagnosis of arrhythmia, hypertension, and myocardial infarction. 
B. Remote Health Monitoring 

With IoT integration, sensor-based devices transmit patient data to healthcare providers, 

minimizing the need for hospital visits and enabling timely medical interventions [2]. 
C. Multi-Parameter Analysis 

Modern sensors measure multiple physiological parameters, including: 

Electrocardiogram (ECG): Monitors heart rhythm and electrical activity. 

Photoplethysmography (PPG): Detects blood flow variations. 

Blood Pressure Sensors: Measure arterial pressure fluctuations. 

Oxygen Saturation (SpO2): Monitors oxygen levels in the bloodstream. 

Temperature Sensors: Identify fever and inflammation-related cardiac issues. 

D. AI and Machine Learning Integration 

Machine learning algorithms process sensor data to detect abnormal patterns and predict 

cardiovascular risks [3]. AI-driven diagnostic systems enhance accuracy, reducing false positives 

and improving detection efficiency. 

II. Potential and Future Directions 

A. Wearable and Implantable Technology 

The miniaturization of sensors allows their integration into smartwatches, fitness bands, and 

implantable devices for non-invasive, continuous monitoring [4]. 
B. AI-Enhanced Early Prediction 

Deep learning models improve predictive capabilities, facilitating early-stage disease detection 

and personalized healthcare strategies. 
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C. Smart Healthcare Ecosystem 

Integration with cloud computing and electronic health records (EHRs) streamlines remote 

diagnostics and treatment planning [5]. 
D. Cost-Effective and Scalable Solutions 

Sensor technology reduces healthcare costs by minimizing hospital admissions, promoting 

home-based monitoring, and enabling large-scale screening programs 

 

V. CONCLUSION 

Sensor-based heart disease detection is transforming cardiovascular healthcare by providing real-

time, continuous, and remote monitoring. The integration of wearable and implantable sensors, 

AI-driven analytics, and IoT connectivity enhances early diagnosis, improves patient outcomes, 

and reduces healthcare costs. Despite these advancements, challenges such as sensor accuracy, 

energy efficiency, data security, and predictive capabilities remain key areas for future research. 

VI. FUTURE RESEARCH DIRECTIONS FOR ENHANCED EDUCATION 

A. Future Research Directions 

 

• Energy-Efficient and Self-Powered Sensors 

1. Continuous monitoring requires high energy consumption, necessitating frequent battery 

replacements. 

2. Future research should focus on energy-harvesting technologies, such as piezoelectric or 

bioenergy-based sensors, to develop self-powered wearable devices [7]. 

 

• Advanced AI and Predictive Analytics 

1. Current AI models can detect heart abnormalities, but future research should emphasize 

predictive models capable of forecasting potential heart diseases before symptoms appear. 

2. The integration of deep learning and federated learning can improve diagnostic accuracy 

and enhance personalized healthcare [8] 

• Secure and Privacy-Preserving Data Transmission 

1. With the increasing use of cloud-based cardiac monitoring, security risks such as 

cyberattacks and data breaches must be addressed. 

2. Research should explore blockchain-based security frameworks and homomorphic 

encryption for secure data storage and sharing [9]. 

• Integration with Smart Cities and IoT Healthcare Ecosystems 

1. Future research should explore large-scale deployment of sensor-based heart monitoring 

within smart city infrastructure to improve emergency response and public health 

surveillance. 
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B. Enhanced Education and Training 

To fully utilize sensor-based heart disease detection technologies, the education and training of 

healthcare professionals, engineers, and researchers must be improved. 

 

• Interdisciplinary Medical-Engineering Education 

1. Universities should introduce interdisciplinary courses combining biomedical engineering, 

AI, and cardiology to prepare professionals for the future of digital healthcare [10]. 

2. Hands-on training programs for medical practitioners in wearable sensor technology 

should be developed. 

• AI and Big Data Training for Clinicians 

1. Medical professionals must be trained to interpret AI-generated diagnostics and leverage 

big data for informed decision-making. 

2. Institutions should integrate AI and machine learning courses into medical curricula to 

bridge the gap between technology and healthcare. 

• Public Awareness and Patient Education 

1. Patients need education on using wearable devices effectively and interpreting basic 

health insights from sensor data. 

2. Public health campaigns should promote awareness about early detection of heart disease 

using wearable technology. 

• Standardization and Certification Programs 

1. Establishing standardized protocols and certification programs for sensor-based cardiac 

monitoring will ensure reliability and regulatory compliance. 

2. Collaboration between medical boards, IEEE, and healthcare institutions can facilitate 

universal standards for sensor-based diagnostics. 
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