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Abstract—The Smart Watch Health Monitoring System
using ESP32 is an loT-based wearable device designed to
monitor health and activity in real time. The system uses
a MAX30102 sensor to measure heart rate and SpO:
levels, an MPU6050 sensor for motion detection and step
counting, a DHT11 sensor for temperature and humidity
monitoring, and a NEO-6M GPS module for location
tracking. The ESP32 microcontroller collects and
processes sensor data and sends it to a live web
dashboard through Wi-Fi. The system enables users to
monitor their health parameters remotely and provides
real-time tracking and alert features. This project offers
a low-cost, efficient, and user-friendly solution for
personal healthcare monitoring and safety applications.

Index Terms—ESP32, Smart Watch, loT, Health
Monitoring, MAX30102, MPU6050, DHT11, GPS
Tracking, Web Dashboard.

I. INTRODUCTION

The Smart Watch Health Monitoring System using
ESP32 is an Internet of Things (1oT)-based wearable
device designed to monitor important health and
activity parameters in real time. With the rapid growth
of wearable technology and smart healthcare systems,
continuous monitoring of a person's health has become
increasingly important. This project provides a
compact and cost-effective solution for tracking
various physiological and environmental parameters
through a smart watch platform.

The system uses an ESP32 microcontroller as the main
processing unit and integrates multiple sensors such as
MAX30102 for heart rate and blood oxygen (SpO-)
monitoring, MPU6050 for motion sensing and step
counting, DHT11 for temperature and humidity
measurement, and NEO-6M GPS for real-time
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location tracking. These sensors continuously collect
data and transmit it to the ESP32 for processing and
analysis.

The collected information is displayed on a live web
dashboard through Wi-Fi connectivity, allowing users
to access health and activity data remotely using
smartphones, tablets, or computers. The system can
also detect abnormal motion conditions and provide
alerts when necessary. GPS tracking enhances user
safety by providing location information during
emergencies or outdoor activities.

This project demonstrates the integration of embedded
systems, wireless communication, sensor technology,
and loT applications in healthcare monitoring. The
proposed smart watch offers an efficient, reliable, and
user-friendly  solution  for  personal health
management, fitness tracking, and remote monitoring
applications. It contributes to the growing field of
smart healthcare by enabling real-time data collection,
analysis, and accessibility.

Il. LITERATURE SURVEY

The rapid advancement of Internet of Things (loT),
wearable technology, and healthcare monitoring
systems has significantly improved the ability to
monitor human health in real time. Several researchers
have developed smart wearable devices for measuring
physiological parameters such as heart rate, blood
oxygen saturation, body temperature, physical
activity, and location tracking. These systems utilize
sensors, wireless communication technologies, and
cloud-based platforms to provide continuous health
monitoring and emergency assistance.

Wearable health monitoring devices have become
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increasingly popular due to their capability to collect
and analyze health-related data without requiring
frequent hospital visits. Researchers have focused on
integrating multiple sensors with microcontrollers to
develop compact, low-cost, and energy-efficient
systems capable of real-time monitoring. The use of
IoT technology allows users and healthcare
professionals to remotely access health data through
web dashboards and mobile applications.

Many studies have explored the implementation of
pulse oximeter sensors such as MAX30102 for heart
rate and SpO: monitoring. These systems provide
accurate physiological measurements and help detect
abnormal health conditions. Similarly, motion sensors
such as MPUG6050 have been widely used for activity
recognition, fall detection, and step counting
applications. Environmental monitoring sensors like
DHT11 and DHT22 are commonly incorporated to
measure temperature and humidity levels surrounding
the user.

Location tracking technologies using GPS modules
have also gained importance in wearable healthcare
devices. GPS-based monitoring systems enable real-
time tracking of patients, elderly individuals, and

children, thereby enhancing safety and emergency
response capabilities. The integration of GPS with loT
platforms provides location information that can be
accessed remotely during emergencies.

Recent developments in ESP32-based embedded
systems have further enhanced wearable healthcare
solutions due to their built-in Wi-Fi capabilities, low
power consumption, and high  processing
performance. ESP32 enables seamless communication
between sensors and web-based monitoring platforms,
making it suitable for smart healthcare applications.
Based on the reviewed literature, it is observed that
combining health monitoring sensors, motion
detection, environmental sensing, GPS tracking, and
IoT communication into a single wearable device can
provide a comprehensive solution for real-time health
monitoring and personal safety. The proposed Smart
Watch Health Monitoring System using ESP32 aims
to integrate these technologies into a unified platform
that offers accurate monitoring, remote accessibility,
and enhanced user safety through a live web
dashboard.

I11. METHODOLOGY
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The proposed Smart Watch Health Monitoring System
using ESP32 follows an loT-based methodology for
collecting, processing, and displaying real-time health
and activity data. The system integrates multiple
sensors with the ESP32 microcontroller to monitor
vital parameters such as heart rate, blood oxygen level
(Sp0O2), motion, temperature, humidity, and
geographical location.

Initially, all sensors are connected to the ESP32
development board. The MAX30102 sensor
continuously measures the user's heart rate and blood
oxygen saturation level. The MPU6050 sensor detects
body movement and acceleration, which is used for
step counting and activity monitoring. The DHT11
sensor measures environmental temperature and
humidity, while the NEO-6M GPS module provides
real-time latitude and longitude coordinates for
location tracking.

The ESP32 acts as the central controller that acquires
sensor data at regular intervals. The collected
information is processed and analyzed to generate
meaningful health parameters. Motion data from the
MPUG050 is used to estimate activity levels and detect
abnormal movement conditions. The GPS data is
decoded to obtain the user's current location.

After processing, the ESP32 transmits the data through
its built-in Wi-Fi module to a live web dashboard. The
dashboard displays real-time values of heart rate,
SpO2, temperature, humidity, step count, motion
status, and GPS location. Users can access this
information remotely using a smartphone, tablet, or
computer connected to the network.

The methodology ensures continuous monitoring,
real-time data visualization, and remote accessibility.
By integrating  wearable sensors,  wireless
communication, and loT technology, the system
provides an efficient and cost-effective solution for
personal healthcare monitoring and activity tracking.

Methodology Steps

Power ON the Smart Watch System.

Initialize ESP32 and connected sensors.

Read Heart Rate and SpO: data from MAX30102.

Read Motion and Step Count data from MPUG6050.

Read Temperature and Humidity data from
DHT11.

6. Acquire Location Coordinates from NEO-6M

GPS.
7. Process and analyze collected sensor data.
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8. Update Live Web Dashboard through Wi-Fi.
9. Monitor user activity continuously.
10. Repeat the process for real-time monitoring.

Working Principle

Sensors —  ESP32  Processing —  Wi-Fi
Communication — Live Web Dashboard — Real-
Time Health Monitoring

This methodology enables accurate health monitoring,
activity tracking, and location monitoring within a
single wearable 10T platform.
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IV. FUTURE SCOPE

The proposed Smart Watch Health Monitoring System
using ESP32 has significant potential for future
enhancements and advanced healthcare applications.
As wearable technology and 10T continue to evolve,
the system can be upgraded with additional features to
improve accuracy, reliability, and user convenience.
In the future, advanced biomedical sensors such as
ECG, blood pressure, body temperature, and glucose
monitoring sensors can be integrated to provide more
comprehensive health analysis. Artificial Intelligence
(Al) and Machine Learning (ML) algorithms can be
incorporated to predict health abnormalities, analyze
user behavior, and generate personalized health
recommendations.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3719



© June 2026 | IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002

The system can be connected to cloud platforms for
secure storage of historical health records and long-
term health analysis. Mobile application integration
can also be implemented to provide instant
notifications, health reports, and emergency alerts
directly on smartphones.

Future versions may include automatic emergency
messaging and location sharing features for
caregivers, hospitals, and family members during
critical situations. The use of low-power hardware and
optimized battery management techniques can further
increase battery life, making the smart watch more
suitable for continuous daily use.

Additionally, integration with telemedicine platforms
and smart healthcare systems can enable remote
patient monitoring, virtual consultations, and real-time
communication between patients and healthcare
professionals. These advancements will make the
system more intelligent, efficient, and suitable for
modern digital healthcare environments.

V. CONCLUSION

The loT-based Industrial Safety Monitoring System
using ESP32 and LoRa technology effectively
addresses the limitations of traditional safety methods
by providing continuous, real-time monitoring of
critical environmental parameters such as gas
concentration, temperature, and humidity. The system
ensures quick detection of hazardous conditions and
enables immediate action through buzzer alerts and
remote notifications.

With the integration of ESP32 for processing and
LoRa for long-range communication, the system
achieves reliable data transmission with low power
consumption, making it suitable for large-scale
industrial environments. The ability to monitor data on
a laptop and mobile dashboard enhances accessibility
and control for users from any location.

The project is cost-effective, scalable, and easy to
implement, making it a practical solution for
improving industrial safety standards. Overall, it
demonstrates the potential of loT technologies in
creating smart, automated, and efficient safety systems
that help reduce risks, prevent accidents, and protect
both human life and industrial infrastructure.
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