
Shanmugapriya. R et. al., International Journal of Advance Research, Ideas and Innovations in Technology  

(ISSN: 2454-132X) 

© 2026, IJARIIT - All rights reserved.  Website: www.ijariit.com        Talk to Counselor: 9056222273      Page: 238  

 

 
ISSN: 2454-132X 

Impact Factor: 6.078 
(Volume 12, Issue 2 - V12I2-1172) 

Available online at: https://www.ijariit.com 

Wearable IoT-Based Real-Time Arrhythmia Detection and 

Cardiac Risk Prediction System Using Machine Learning 
Shanmugapriya. R 

shanmugapriya02005@gmail.com 
SRG Engineering College, Tamil 

Nadu 

Thavaselvi. D 
thavaselvid2004@gmail.com 

SRG Engineering College, Tamil 
Nadu 

Thiripurasundari. M 
sundarisontmchtnj013@gmail.com 

SRG Engineering College, Tamil 
Nadu 

kalaivanan. M 
kv863917@gmail.com 

SRG Engineering College, Tamil 
Nadu 

Vigneshwaran. R 
vikkieee14@gmail.com 

SRG Engineering College, Tamil 
Nadu 

 

ABSTRACT 
Cardiovascular diseases are among the leading causes of death across the world. Early detection of heart abnormalities such 

as arrhythmia can significantly reduce the risk of severe complications and improve patient survival rates. Arrhythmia refers 

to irregular heartbeats that may be too fast, too slow, or irregular. Continuous monitoring of heart signals can help identify 

such abnormalities at an early stage. This project proposes a wearable Internet of Things-based system for real-time 

arrhythmia detection and cardiac risk prediction using machine learning techniques. The system uses wearable sensors to 

continuously collect electrocardiogram signals and other physiological parameters from the user. These signals are 

transmitted through IoT communication technologies to a processing platform where machine learning algorithms analyze the 

data. The proposed system aims to detect abnormal heart rhythms in real time and alert patients or healthcare providers 

immediately. By integrating wearable devices, IoT communication, and machine learning analysis, the system supports remote 

healthcare monitoring and early diagnosis. This technology can improve patient safety, reduce hospital visits, and support 

preventive healthcare solutions. 
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1. INTRODUCTION 
Healthcare technology has advanced rapidly in recent years due to the integration of wearable devices, the Internet of Things, and 

artificial intelligence. Wearable health monitoring systems allow individuals to continuously track their physiological parameters 

such as heart rate, body temperature, and physical activity. These technologies have become increasingly important in modern 

healthcare because they enable continuous monitoring without requiring patients to stay in hospitals. 

Arrhythmia is a common heart disorder characterized by irregular heart rhythms. If not detected early, arrhythmia can lead to 

severe health complications such as stroke, heart failure, or cardiac arrest. Traditional cardiac monitoring systems often require 

bulky medical equipment and hospital supervision, which can be inconvenient for patients. 

The combination of wearable technology and IoT provides a solution for real-time cardiac monitoring. Wearable sensors can 

continuously record ECG signals and transmit them to remote servers or cloud platforms. Machine learning algorithms can then 

analyze the collected data and detect abnormal patterns in heart activity. This project focuses on developing a system that 

integrates wearable sensors, IoT communication, and machine learning algorithms to detect arrhythmia and predict potential 

cardiac risks. 

2. LITERATURE REVIEW 
Several research studies have explored the use of wearable devices and IoT technologies in healthcare monitoring systems. 

Wearable ECG monitoring devices have gained popularity due to their ability to provide continuous cardiac monitoring outside 

hospital environments. 

Researchers have applied various machine learning techniques for arrhythmia detection using ECG signals. Algorithms such as 

Support Vector Machines, Random Forest, and Artificial Neural Networks have been widely used to classify heart signals and 

detect abnormal patterns. These techniques can analyze large volumes of physiological data and identify complex patterns that 

may not be visible through traditional analysis. 
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IoT-based healthcare systems allow real-time transmission of physiological data from wearable sensors to cloud servers. Cloud 

platforms provide computational resources for processing and analyzing large datasets. Despite these advancements, challenges 

such as data accuracy, energy efficiency, and secure data transmission still remain. The proposed system aims to address these 

challenges by combining reliable wearable sensors with efficient machine learning models. 

3. SYSTEM METHODOLOGY 
The proposed system consists of multiple components including wearable ECG sensors, a microcontroller unit, an IoT 

communication module, and a machine learning analysis platform. The wearable sensor collects ECG signals from the user's body 

and sends the data to a microcontroller. 

The microcontroller processes the signals and transmits them through IoT communication protocols such as Wi-Fi or Bluetooth to 

a cloud server. The cloud server stores the data and performs advanced data analysis using machine learning algorithms. 

Feature extraction techniques are applied to ECG signals to identify important characteristics such as waveform patterns and heart 

rate variability. These features are used as inputs to machine learning models that classify the signals into normal or abnormal 

categories. If abnormal heart rhythms are detected, the system generates alerts for healthcare providers or caregivers. 

4. SYSTEM ARCHITECTURE 
The architecture of the proposed system consists of four main layers: the sensing layer, data acquisition layer, communication 

layer, and analysis layer. In the sensing layer, wearable ECG sensors collect heart activity signals from the patient. These sensors 

are designed to be lightweight and comfortable for continuous monitoring. 

In the data acquisition layer, the collected signals are processed by a microcontroller that performs basic signal filtering and 

preprocessing. The communication layer uses IoT technologies to transmit the processed data to cloud or edge computing 

platforms. 

In the analysis layer, machine learning algorithms analyze the ECG signals and detect abnormal patterns associated with 

arrhythmia. This layered architecture ensures efficient data processing and reliable communication between system components. 

5. MACHINE LEARNING FOR ARRHYTHMIA DETECTION 
Machine learning plays an important role in analyzing biomedical signals such as ECG data. ECG signals contain valuable 

information about heart activity, and machine learning algorithms can be trained to identify patterns associated with different 

types of arrhythmia. 

The process begins with data preprocessing, where noise and artifacts are removed from the ECG signals. Feature extraction 

methods are then used to identify important signal characteristics such as QRS complexes and heart rate variability. 

These features are used to train machine learning models using labeled ECG datasets. Once trained, the models can analyze real-

time ECG signals and classify them into normal or abnormal categories. Advanced models such as deep neural networks can 

further improve the accuracy of arrhythmia detection. 

6. ADVANTAGES AND APPLICATIONS 
The proposed system offers several advantages in modern healthcare monitoring. Continuous monitoring allows early detection of 

heart abnormalities and reduces the risk of severe cardiac events. Wearable devices are portable and comfortable, enabling 

patients to perform daily activities while their health is monitored. 

IoT connectivity enables remote monitoring by healthcare professionals. Doctors can access patient data from anywhere and 

provide timely medical advice. Machine learning algorithms improve diagnostic accuracy by analyzing complex ECG patterns. 

The system can be applied in hospitals, home healthcare monitoring, elderly care, and remote patient monitoring systems. It also 

supports preventive healthcare by identifying potential cardiac risks before they become life-threatening. 

7. CONCLUSION 
This project presents a wearable IoT-based system for real-time arrhythmia detection and cardiac risk prediction using machine 

learning techniques. The integration of wearable sensors, IoT communication, and machine learning analysis enables continuous 

monitoring of heart activity. 

The system can detect abnormal heart rhythms in real time and provide alerts to patients and healthcare providers. Such 

technologies have the potential to transform modern healthcare by enabling early diagnosis and preventive medical care. 

Future improvements may include the use of advanced deep learning models, improved wearable sensor technology, and 

enhanced data security mechanisms. These advancements will further increase the reliability and effectiveness of wearable 

healthcare monitoring systems. 
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