www.ijcrt.org

© 2026 IJCRT | Volume 14, Issue 4 April 2026 | ISSN: 2320-2882

A SMART HUMAN-CENTRIC TRACKING
SYSTEM

Mrs.Kavitha T Ms. Mahalakshmi M

Ms. Rishibha M Ms. Srinithi N

Department of Computer Science Department of Computer Science Department of Computer ScienceDepartment of

Computer Science
and Engineering
Vivekanandha College of
Engineering for Women
Namakkal, India

and Engineering
Vivekanandha College of
Engineering for Women

Namakkal, India

Abstract: The Smart Wearable Finder Tracking System is an
loT-based solution designed to provide real-time tracking and
object detection for enhanced user safety. The system utilizes
sensors to detect nearby objects and a microcontroller such as
ESP32 to process data and control operations. Tracking is
achieved using GPS or Bluetooth technology, enabling users
to locate lost or misplaced items efficiently. The system also
incorporates wireless communication to transmit data to a
mobile device for remote monitoring. In case of object
detection or when the device moves out of range, alert
mechanisms such as buzzers or vibration motors are activated.
The proposed system is compact, cost-effective, and user-
friendly, making it suitable for personal safety and tracking
applications.

INTRODUCTION

In recent years, wearable technology has gained rapid growth
due to its wide range of applications in personal safety and
tracking. With the advancement of the Internet of Things
(10T), smart wearable devices have become more efficient
and capable of providing real-time monitoring and
communication. These devices are widely used to track
objects, monitor user activity, and enhance safety in daily life.

loT-based wearable systems integrate Sensors,
communication modules, and processing units to collect and
transmit data. Microcontrollers such as ESP32 are commonly
used in these systems due to their low power consumption,
compact size, and built-in wireless communication features.
This enables seamless data processing and connectivity with
mobile devices or cloud platforms.

Several existing tracking systems use GPS or Bluetooth
technology to locate lost or misplaced objects. While GPS
provides accurate long-range tracking, it consumes more
power and is less effective in indoor environments. On the
other hand, Bluetooth-based systems are energy-efficient and
suitable for short-range tracking but have limited coverage
area.
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In addition to tracking, safety features such as obstacle
detection and alert mechanisms play an important role in
wearable devices. Sensors like ultrasonic or IR sensors can
detect nearby objects and notify users through buzzers or
vibration alerts. However, many existing systems focus only
on tracking and do not provide an integrated approach
combining detection and alert functionalities.

Therefore, there is a need for a smart and efficient system
that integrates tracking, sensing, and alert mechanisms into a
single wearable device. The proposed Smart Wearable Finder
Tracking System aims to provide a compact, low-cost, and
user-friendly solution that enhances safety, reduces the risk of
losing objects, and ensures real-time tracking capabilities.

Furthermore, advancements in wireless communication
technologies such as Wi-Fi and GSM have enhanced the
capability of wearable devices to provide real-time data
transmission and remote monitoring. - These technologies
enable seamless connectivity between the wearable system
and mobile applications, allowing users to receive instant
updates and alerts. Microcontrollers like ESP32 play a crucial
role in integrating these communication features with sensor
dataprocessing.

Moreover, the' increasing demand for low-cost and user-
friendly safety devices has encouraged the development of
compact and energy-efficient wearable systems. A well-
designed wearable tracking device not only improves
convenience but also enhances user confidence by ensuring
continuous monitoring and quick response during emergency
situations. This highlights the importance of developing an
integrated and efficient smart wearable finder system.
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. RELATED WORKS

In recent years, loT-based wearable tracking systems have
gained significant attention for personal safety and object
tracking applications. These systems use sensors and wireless
communication technologies to monitor and track real-time
location data. Microcontrollers such as ESP32 are widely
used due to their low power consumption and built-in
connectivity features, making them suitable for wearable
applications.

One Several researchers have developed GPS-based tracking
systems that provide accurate real-time location information.
These systems are effective for outdoor tracking; however,
they suffer from high power consumption and reduced
accuracy in indoor environments, limiting their overall
performance.

To overcome GPS limitations, Bluetooth-based tracking
systems have been introduced for short-range applications.
These systems are energy-efficient and cost-effective but are
restricted by limited coverage range and dependency on
nearby devices for connectivity.

Another area of research focuses on wearable devices
integrated with sensors such as ultrasonic and IR sensors for
object detection. These systems help in identifying nearby
obstacles and provide alerts to users, improving safety and
awareness in dynamic environments.

In addition, loT-enabled smart tracking systems use
communication technologies such as Wi-Fi or GSM to
transmit data to cloud platforms or mobile applications. This
enables remote monitoring and real-time updates, enhancing
the usability of wearable tracking solutions.

Some researchers have also developed alert-based wearable
systems that provide notifications using buzzers, vibration
motors, or mobile alerts. While these systems improve user
awareness, many of them rely on manual activation and lack
automated response based on real-time sensor data.

Although existing systems offer useful features such as
tracking, sensing, and alert mechanisms, they often operate
independently and lack integration. Most systems do not
combine real-time tracking, object detection, and automated
alert functionalities into a single platform. Therefore, there is
a need for an integrated solution, which is addressed by the
proposed Smart Wearable Finder Tracking System.

Recent advancements in smart wearable technologies have led
to the development of human-centric tracking systems that
focus on improving safety, convenience, and real-time
monitoring. These systems integrate multiple sensors and
communication modules to provide continuous tracking and
situational awareness. Microcontrollers such as ESP32 are
widely used due to their compact design, low power
consumption, and ability to support wireless communication,
making them highly suitable for wearable applications.

Furthermore, several studies have explored multi-sensor
fusion techniques to enhance the accuracy and reliability
of tracking systems. By combining data from different
sensors such as GPS, Bluetooth, and proximity sensors,
these systems can overcome the limitations of individual
technologies. This improves performance in both indoor
and outdoor environments, ensuring more consistent and
accurate tracking results.

In addition, research has focused on developing energy-
efficient wearable systems to extend battery life and
improve usability. Low-power components and intelligent
power management techniques are used to minimize
energy consumption without compromising system
performance. However, many of these systems still face
challenges in balancing power efficiency with continuous
real-time monitoring.

Another important research direction involves the
integration of emergency alert systems within wearable
devices. These systems are designed to automatically
detect critical situations and notify users or caregivers
through alarms, vibrations, or mobile notifications. While
such features significantly enhance safety, many existing
solutions lack full automation and depend on user
interaction to trigger alerts.

Moreover, recent developments in loT-based cloud
platforms have enabled advanced data storage and
analysis for wearable tracking systems. Data collected
from sensors can be transmitted to cloud servers for real-
time monitoring, historical analysis, and decision-making.
Despite these advantages, issues such as data security,
privacy, and network dependency remain key challenges .
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SAMPLE OUTPUT IMAGE

Module 3: Tracking Module

The tracking module uses technologies such as GPS or
Bluetooth to determine the location of the wearable
device. It helps in identifying the position of the user or
object in real time.

Module 4: Microcontroller Module

This microcontroller acts as the brain of the system,
processing data from sensors and controlling overall
operations. Devices like ESP32 are used for efficient data
handling and communication.

Module 5: Communication Module

The module enables data transmission using Wi-Fi or
GSM. It sends location and alert information to a mobile
device or cloud platform for remote monitoring.

Module 6: Alert Module

This alert module provides notifications through buzzers,
vibration motors, or mobile alerts when objects are
detected or when the device goes out of range, ensuring
user safety and quick response.

Il. METHODOLOGY

The proposed Smart Wearable Finder Tracking System is an
loT-based solution that enables real-time tracking and object
detection for wuser safety. It uses sensors to monitor
surroundings and a microcontroller such as ESP32 to process
data and control system operations. Tracking is achieved using
GPS or Bluetooth, while communication modules transmit data
to a mobile device. When objects are detected or the device
moves out of range, alert mechanisms such as buzzers or
vibrations are activated, ensuring a compact, efficient, and
user-friendly system.

Module 1: Power Supply Module

The module provides the required electrical power to all
system components. It ensures a stable and regulated voltage
supply for the microcontroller, sensors, and communication
units, enabling reliable system operation.

Module 2: Sensing Module

This module consists of sensors such as ultrasonic or
IR sensors to detect nearby objects and obstacles. It
continuously monitors the surroundings and sends
real-time data to the controller for processing.
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CONCLUSION

The proposed Smart Human-Centric Tracking System presents
an efficient and reliable solution for real-time tracking and user
safety. By integrating sensors, communication modules, and a
microcontroller such as ESP32, the system is capable of
monitoring surroundings, detecting objects, and providing
instant alerts. The combination of tracking technologies such
as GPS and Bluetooth ensures accurate location identification
in both indoor and outdoor environments.

The system is designed to be compact, cost-effective, and user-
friendly, making it suitable for everyday use. It reduces the risk
of losing valuable items and enhances personal safety through
automated alert mechanisms. Overall, the proposed system
offers a practical and scalable solution, and it can be further
enhanced with advanced features such as cloud integration and
improved sensor accuracy in future developments.
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System Architecture of Smart Human-Centric Tracking System

The system architecture of the Smart Human-Centric
Tracking System is an integrated embedded solution that
uses sensors and a microcontroller such as ESP32 for real-
time tracking and monitoring. It processes data and provides
alerts through buzzer, vibration, or mobile notifications,
ensuring improved user safety and reliability.

The Smart Human-Centric Tracking System is an
integrated embedded solution that uses sensors and a
microcontroller such as ESP32 for real-time tracking
and monitoring. It continuously collects data from the
environment and processes it to ensure efficient system
operation.

The system includes multiple modules such as sensing,
tracking, communication, and alert units. Sensors like
ultrasonic or IR sensors are used to detect nearby
objects, while GPS or Bluetooth technology helps in
identifying the location of the wearable device. All the

collected data is sent to the microcontroller for analysis
and decision-making.

Based on the processed data, the system determines
whether any action is required. If an object is detected
within a specific range or if the device moves out of the
predefined area, the system identifies it as an abnormal
condition and initiates the necessary response.

The communication module plays an important role by
transmitting data to a mobile device or cloud platform
using wireless technologies such as Wi-Fi or GSM. This
enables real-time monitoring and allows users to track the
device remotely.

To ensure immediate user awareness, the system
incorporates alert mechanisms such as buzzers, vibration
motors, and mobile notifications. These alerts help the
user take quick action in case of any potential risk or loss
of the device.

The system is designed to be compact, cost-effective, and
user-friendly. By integrating tracking, sensing, and alert
features into a single platform, it enhances safety, reduces
manual effort, and improves the overall efficiency and
reliability of the tracking system.

IJCRT2604230 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | b894


http://www.ijcrt.org/

www.ijcrt.org

© 2026 IJCRT | Volume 14, Issue 4 April 2026 | ISSN: 2320-2882

The system architecture of the Smart Human-Centric
Tracking System is designed as an integrated
embedded solution that combines sensing, processing,
communication, and alert mechanisms to ensure
efficient tracking and user safety. The system is
structured to provide real-time monitoring and quick
response to environmental changes.

At the core of the system, a microcontroller such as
ESP32 acts as the central processing unit. It receives
input data from sensors, processes the information, and
controls all system operations effectively.

The input layer consists of sensors such as ultrasonic or
IR sensors, which continuously monitor the
surroundings. These sensors detect nearby objects and
send real-time data to the microcontroller for analysis..

In addition to sensing, the system includes a tracking
module that uses GPS or Bluetooth technology to
determine the location of the wearable device. This
enables accurate tracking of the user or object in
different environments.

The communication module is responsible for
transmitting data to external devices such as mobile
phones or cloud platforms using wireless technologies
like Wi-Fi or GSM. This allows users to monitor the
system remotely.

The architecture follows a modular approach by
dividing the system into input, processing,
communication, and output units. This improves
system efficiency, scalability, and ease of
maintenance..

Overall, the system ensures continuous monitoring,
real-time tracking, and automatic alert generation. By
integrating multiple functionalities into a single
framework, it enhances user safety, reduces the risk of
losing objects, and improves system reliability.
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