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ABSTRACT: The integration of the Internet of Things (IoT) with healthcare has led to significant advancements in
remote health monitoring systems. This project presents an IoT-based smart wearable watch for health monitoring
system using MATLAB for real-time data analysis and visualization. The system employs an ESP8266 Node MCU as
the core microcontroller for wireless communication, a MAX30100 pulse oximeter sensor for measuring heart rate and
SpO2 levels, a DHT11 module for temperature and humidity monitoring, and an OLED display for real-time data
visualization. Additionally, 4.7kQ resistors are used for sensor interfacing. The collected physiological data is
transmitted to MATLAB via Wi-Fi, where it is processed and analysed to detect any health anomalies. The system
provides real-time alerts and graphical representations of the user’s health parameters, making it a cost-effective and
efficient solution for continuous health tracking. This wearable device can be beneficial for patients with chronic
illnesses, elderly individuals, and fitness enthusiasts who require continuous health monitoring.

L. INTRODUCTION

In recent years, the integration of the Internet of Things (IoT) with healthcare technology has revolutionized remote
patient monitoring and real-time health tracking. The increasing demand for smart healthcare solutions has led to the
development of wearable devices capable of continuously monitoring vital signs and transmitting health data for
analysis. This project focuses on the development of an IoT-based smart wearable health monitoring system utilizing
MATLAB for data processing and visualization.

The proposed system consists of an ESP8266 Node MCU as the primary microcontroller, which facilitates wireless
communication and data transmission. The MAX30100 sensor is used to measure heart rate and blood oxygen (SpO2)
levels, while the DHT11 module monitors ambient temperature and humidity. An OLED display provides real-time
visualization of the collected health parameters, ensuring that users can instantly access their physiological data.
Additionally, 4.7kQ resistors are utilized for proper sensor interfacing[1].

Data collected by the sensors is transmitted to MATLAB via Wi-Fi, where it undergoes processing, analysis, and
visualization. The system can generate alerts in case of abnormal readings, making it an effective tool for early disease
detection and continuous health tracking. The wearable device can be particularly beneficial for individuals with
chronic illnesses, elderly patients, and fitness enthusiasts[2]. By leveraging IoT technology, this project aims to provide
a cost-effective and efficient solution for real-time health monitoring, reducing dependency on frequent hospital visits
and enhancing proactive healthcare management.

This paper discusses the design, implementation, and performance of the smart wearable device, highlighting its
capabilities in improving healthcare accessibility and real-time patient monitoring.

The rapid advancement of technology in the field of the Internet of Things (IoT) has significantly influenced healthcare,
leading to the development of smart health monitoring systems. Traditional health monitoring requires frequent hospital
visits, manual checkups, and expensive medical equipment, which may not always be accessible, especially in remote
areas. With the increasing demand for real-time health monitoring and early disease detection, wearable health
monitoring devices have gained popularity as an efficient and cost-effective solution.

The emergence of loT-enabled wearable devices allows continuous tracking of vital health parameters, facilitating real-
time monitoring and remote diagnosis[3]. These devices help individuals manage their health by providing instant
access to physiological data such as heart rate, blood oxygen levels (SpO2), body temperature, and environmental
conditions. MATLAB, a powerful computing platform, plays a crucial role in analysing and visualizing the acquired
health data, making it easier for users to interpret their health status and detect anomalies.
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This project focuses on the development of an loT-based smart wearable watch for health monitoring using MATLAB.
The system incorporates the ESP8266 Node MCU, a low-cost Wi-Fi-enabled microcontroller, as the central processing
unit. The MAX30100 sensor is utilized to measure heart rate and SpO2 levels, while the DHT11 module monitors
ambient temperature and humidity. An OLED display provides a real-time interface for displaying vital parameters, and
4.7kQ resistors ensure proper sensor functionality and communication.

The combination of IoT and MATLAB enhances the system’s capabilities by enabling wireless data transmission, cloud
storage, real-time visualization, and analysis. The collected data can be monitored remotely, providing a significant
advantage for patients with chronic conditions, elderly individuals, and fitness enthusiasts who require continuous
health tracking. The implementation of this smart wearable device aims to reduce the burden on healthcare systems,
improve patient care, and enable proactive health management through accessible and real-time monitoring solutions.

II. LITERATURE SURVEY

In the current healthcare landscape, various health monitoring systems exist to track vital signs such as heart rate,
oxygen saturation (SpO2), and body temperature[4]. These systems generally fall into two main categories: traditional
hospital-based monitoring and commercially available wearable devices.

1. Hospital-Based Monitoring Systems:
e Most conventional health monitoring systems are hospital-centric, requiring patients to visit
healthcare facilities for checkups.
e These systems use high-end medical equipment to measure and analyse vital signs, ensuring high
accuracy but limiting real-time remote monitoring.
e They often require healthcare professionals for interpretation, making them less accessible for
continuous personal health tracking.
2. Commercial Wearable Devices
e Many wearable devices, such as smartwatches and fitness bands, offer basic health tracking features,
including heart rate and blood oxygen level monitoring.
e  These devices rely on built-in sensors and mobile applications for data visualization and analysis.
e While they provide real-time tracking, they are often closed-source, limiting customization and
access to raw data for further processing and analysis.
e Some devices lack advanced health alert mechanisms or seamless integration with computing
platforms like MATLAB for in-depth analysis.

Limitations of the Existing System
Despite advancements in wearable health monitoring, the existing systems have several drawbacks:
e Limited Customization: Most commercial wearables do not allow users to modify the system for specific
requirements or advanced analysis[5].
o Dependency on Proprietary Software: Many devices depend on brand-specific applications, restricting data
accessibility and advanced computational analysis.
e Lack of MATLAB Integration: Existing wearables rarely integrate with MATLAB, limiting the ability to
perform advanced data processing, visualization, and predictive analysis.
e High Cost: Many commercial wearable health monitoring devices are expensive, making them inaccessible to
a larger population[6].

Problem Statement

Healthcare monitoring is an essential aspect of modern medicine, especially for individuals with chronic illnesses,
elderly patients, and fitness enthusiasts who require continuous tracking of vital health parameters. However, traditional
health monitoring systems are often hospital-based, requiring patients to visit healthcare facilities for checkups, which
can be time-consuming, costly, and inconvenient. On the other hand, existing wearable health devices are either
expensive, lack customization, or do not integrate seamlessly with advanced data processing platforms like MATLAB
for in-depth analysis[7].
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Limited Accessibility: Patients must visit hospitals or clinics frequently for health checkups, which can be
difficult for those in remote areas.

High Cost: Commercial wearable health monitoring devices are often expensive, making them inaccessible to
many users.

Lack of Customization and Open-Source Flexibility: Most commercial health wearables operate on
proprietary platforms, limiting user access to raw data and advanced analytics.

Minimal Real-Time Data Processing: Many existing systems lack real-time health alert mechanisms and do
not integrate with platforms like MATLAB for advanced visualization and predictive analysis.

III. METHODOLOGY

To overcome the limitations of traditional health monitoring systems and existing commercial wearable devices, this
project proposes an loT-based smart wearable watch for health monitoring system that integrates real-time data
acquisition, wireless transmission, and MATLAB-based analysis. The system is designed to be cost-effective,
customizable, and efficient, enabling continuous health tracking for individuals in need of remote healthcare
monitoring.

1.

Real-Time Health Monitoring:

e The system continuously measures vital parameters, including heart rate and SpO: using the
MAX30100 sensor.

e The DHTI11 module monitors the environmental temperature and humidity, which can affect the
user's well-being.

IoT-Enabled Wireless Data Transmission:

e The ESP8266 Node MCU microcontroller collects sensor data and transmits it wirelessly to a
MATLAB-based monitoring system via Wi-Fi.

e  Users can access real-time health readings from anywhere, reducing dependency on physical hospital
visits.

MATLAB-Based Data Processing and Analysis:

e MATLAB processes the received data to generate real-time graphical visualizations, allowing users to
analyse trends in their health conditions.

e The system can incorporate predictive analysis and anomaly detection to alert users in case of
abnormal readings.

User-Friendly OLED Display Interface:

e A compact OLED display provides immediate visual feedback of the health parameters, allowing

users to monitor their vital signs without requiring additional devices.
Cost-Effective and Customizable Design:

o The system utilizes affordable components such as the ESP8266 Node MCU, MAX30100 sensor,
DHT11 module, OLED display, and 4.7kQ resistors, making it a budget-friendly alternative to
commercial wearable health devices.

e The open-source nature allows further modifications and integration with additional sensors if
required.Architecture
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Fig.3.1. Architecture of IOT based smart wearable watch for health monitoring
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Principle of operation

The circuit diagram shown in the image represents an IoT-based Smart Wearable Watch For Health Monitoring using
the ESP8266 Node MCU, MAX30100 sensor, DHT11 sensor, and OLED display. The purpose of this circuit is to
monitor essential health parameters such as heart rate, oxygen levels (SpO2), temperature, and humidity, and then
transmit this data to a remote system for analysis using MATLAB.

IV. RESULTS AND DISCUSSIONS

The implementation of the IoT-based Smart Wearable Watch For Health Monitoring using ESP8266 Node MCU,
OLED Display, MAX30100 sensor, and DHT11 module successfully achieves real-time monitoring of vital health
parameters. The IoT-based smart wearable watch for health monitoring provides a reliable, real-time, and remote
solution for tracking vital health parameters. The successful integration of ESP8266, MAX30100, DHT11, and OLED
display enables accurate monitoring, remote access to data, and timely alerts in case of medical emergencies. This
system has the potential to improve patient care, enable early disease detection, and reduce healthcare costs through
continuous monitoring and loT-based analytics.

V. CONCLUSION

The IoT-based smart wearable watch for health monitoring system successfully demonstrates an efficient, cost-
effective, and real-time solution for continuous health tracking. By integrating ESP8266 Node MCU, MAX30100
sensor, DHT11 module, OLED display, and MATLAB, the system enables wireless monitoring of vital health
parameters, including heart rate, SpO: levels, temperature, and humidity. The use of MATLAB for data processing,
visualization, and anomaly detection enhances the system’s ability to provide early warnings and trend analysis, making
it highly beneficial for patients, elderly individuals, fitness enthusiasts, and remote healthcare applications. This IoT-
enabled smart wearable health monitoring system has the potential to revolutionize personal healthcare by offering real-
time, remote, and proactive health monitoring. The system can significantly reduce the dependency on frequent hospital
visits and provide a low-cost, efficient, and accessible solution for individuals in need of continuous health tracking.
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