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 ABSTRACT: Monitoring vital health parameters continuously is essential for early diagnosis and preventive care. 

This document presents a redesigned and original explanation of a system that measures heart rate and blood oxygen 

saturation (SpO₂) in real time using an embedded platform. The system employs non-invasive optical sensing methods 

to capture physiological signals, which are processed using a microcontroller and transmitted wirelessly to external 

devices. 

 

The proposed solution emphasizes affordability, portability, and low power consumption. It enables users and 

healthcare providers to track vital parameters remotely and continuously. The system demonstrates stable performance 

and responsiveness, making it suitable for everyday health monitoring and early detection of abnormalities. 
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I. INTRODUCTION 

 

In modern healthcare, continuous monitoring of vital signs has become increasingly important. Heart rate and oxygen 

saturation are two critical indicators that reflect the functioning of the cardiovascular and respiratory systems. 

Conventional monitoring methods often rely on clinical equipment or manual measurement, which limits their usability 

for continuous observation. 

 

Advancements in embedded systems and wireless communication technologies have enabled the development of 

compact and intelligent health monitoring devices. This project introduces a system that integrates sensors, processing 

units, and communication modules into a single portable device. The system collects data in real time and transmits it 

wirelessly, allowing remote monitoring and analysis. 

 

The design focuses on ease of use, portability, and efficiency, making it suitable for daily health tracking and 

preventive care. 

 

II. OBJECTIVES 

 

The primary aim of this work is to develop a reliable system for real-time monitoring of heart rate and oxygen 

saturation. The objectives are: 

• To design a compact and user-friendly monitoring device 

• To implement non-invasive sensing techniques 

• To process physiological data in real time 

• To enable wireless transmission of data 

• To reduce power consumption for longer operation 

• To provide an affordable healthcare solution 
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III. LITERATURE REVIEW 

 

Recent research in healthcare technology highlights the growing importance of IoT-based monitoring systems. Many 

studies have explored wearable devices capable of measuring heart rate and SpO₂ using optical sensors. 
 

Some systems focus on integrating microcontrollers with wireless communication to transmit data to mobile 

applications. Others emphasize cloud-based solutions for storing and analyzing patient data remotely. These approaches 

improve accessibility and allow continuous monitoring outside hospital environments. 

 

Several works also demonstrate that low-cost microcontroller-based systems can provide acceptable accuracy and 

reliability. These developments confirm that compact and affordable monitoring devices can play a significant role in 

modern healthcare. 

 

IV. PROBLEM STATEMENT 

 

Traditional health monitoring methods are often limited by their inability to provide continuous data. Manual devices 

require user interaction and do not support long-term tracking. Hospital-based systems, while accurate, are expensive 

and not suitable for home use. 

 

Many wearable devices lack sufficient accuracy or real-time connectivity. Delayed identification of abnormal heart rate 

or oxygen levels can result in serious health complications. Therefore, there is a need for a system that is portable, cost-

effective, accurate, and capable of continuous monitoring with wireless data transmission. 

 

V. EXISTING SYSTEM 

 

Existing systems include pulse oximeters, fitness bands, and hospital monitoring equipment. Pulse oximeters provide 

readings only when used manually. Fitness trackers are portable but may not meet medical accuracy 

standards.Hospital-grade equipment offers high precision but is expensive and not suitable for personal use. Many 

systems also consume significant power and lack efficient wireless connectivity. These drawbacks highlight the need 

for an improved solution. 

 

VI. PROPOSED SYSTEM 

 

The proposed system integrates sensing, processing, and communication into a compact device. Optical sensors are 

used to measure heart rate and oxygen saturation without causing discomfort. 

 

A microcontroller processes the collected signals and ensures accurate output. The processed data is displayed locally 

and transmitted wirelessly to mobile or web platforms. This allows real-time monitoring by users and healthcare 

professionals. 

 

The system is designed to be energy-efficient, portable, and reliable. It supports continuous monitoring and helps in 

early detection of health issues. 

 

VII. BLOCK DIAGRAM 

 

The overall working of the system can be represented using the following block diagram: 

 

+-------------------+ 

        |   Power Supply    |  

        +---------+---------+ 

                  | 

                  v 

        +-------------------+ 

        |   ESP32           |  

        | Microcontroller   |  

        +----+--------+-----+ 
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             |        |  

             |        |  

             v        v  

   +--------------+  +----------------+  

   | Heart Rate   |  | SpO₂ Sensor    |  

   |   Sensor     |  | (Oxygen Level) |  

   +------+-------+  +--------+-------+  

          |                   |  

          +--------+----------+ 

                   | 

                   v 

          +-------------------+ 

          | Data Processing   |  

          +---------+---------+ 

                    | 

        +-----------+-----------+ 

        |                       |  

        v                       v  

+---------------+      +-------------------+  

| LCD Display   |      | Wireless Module   |  

| (Local Output)|      | (Wi-Fi/Bluetooth) |  

+---------------+      +---------+---------+  

                                 | 

                                 v 

                        +-------------------+ 

                        | Mobile/Web App    |  

                        | Remote Monitoring |  

                        +-------------------+ 

 

VIII. HARDWARE COMPONENTS 

 

Power Supply Unit 

The power supply unit delivers stable voltage to all components. It includes regulators and filters to ensure safe and 

efficient operation. The design is optimized for portability and energy efficiency. 

 

Microcontroller 

The microcontroller acts as the brain of the system. It collects sensor data, processes signals, and manages 

communication between components. It supports multiple interfaces for easy integration. 

 

Heart Rate Sensor 

This sensor detects pulse rate using optical methods. It measures variations in blood flow and converts them into 

electrical signals for processing. SpO₂ Sensor 
The SpO₂ sensor measures oxygen levels in the blood by analyzing light absorption. It provides essential data for 
respiratory monitoring. 

 

Display Module 

The display unit shows real-time readings, allowing users to instantly view their health status. 

 

Wireless Communication Module 

This module enables data transmission to smartphones or web applications. It supports remote monitoring and data 

analysis. 

 

IX. SOFTWARE REQUIREMENTS 

 

The system is developed using embedded programming tools. The software handles data acquisition, signal processing, 

and wireless communication. Simulation tools can be used to verify system performance before implementation. 

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 

                             |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal | 

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802273 

IJEETR©2026                                                            |     An ISO 9001:2008 Certified Journal   |                                                2840 

 

Future improvements may include: 

• Integration with cloud platforms 

• Advanced data analytics 

• Improved sensor accuracy 

• Mobile application development 

• AI-based health prediction 

 

X. CONCLUSION 

 

The system provides an efficient and practical solution for monitoring heart rate and oxygen saturation in real time. It 

combines embedded technology with wireless communication to deliver a user-friendly healthcare device. 

 

The design is affordable, portable, and suitable for daily use. It enables early detection of abnormalities and supports 

preventive healthcare. Future enhancements may include improved accuracy, cloud integration, and advanced analytics. 
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