International Journal of Scientific Research & Engineering Trends
Volume 12, Issue 4, Jul-Aug-2026, ISSN (Online): 2395-566X

Design and Implementation of a Child Tracking System

Ms. Achal A. Koyale, Ms. Shravani S. Golegaonkar, Ms. Maithili V. Mangalagiri
MGM’s College of Engineering, Nanded Department of Electronics & Telecommunication Engineering

Abstract- In recent years, the increasing number of incidents related to missing children and child safety has created a strong
need for reliable and intelligent monitoring systems. This paper proposes a smart child tracking and safety system that uses
Internet of Things (loT) technology integrated with Global Positioning System (GPS) and Global System for Mobile
Communication (GSM) for real-time location monitoring and emergency communication. The proposed system enables parents
or guardians to continuously track the child’s location through a mobile application and receive instant notifications whenever
the child moves outside a predefined safe zone. The system also includes an emergency alert feature that allows immediate
communication during critical situations. The proposed model is designed with a focus on accuracy, low power consumption,
affordability, and ease of use, making it suitable for practical day-to-day applications. The integration of geofencing and real-
time data transmission improves the efficiency and reliability of child monitoring in crowded places such as schools, malls, parks,
and public transport areas. Experimental analysis shows that the system provides fast response time, reliable location tracking,
and improved child security compared to conventional monitoring methods.This research contributes toward the development
of a cost-effective and user-friendly child safety solution capable of reducing risks associated with child loss, kidnapping, and
unauthorized movement. The proposed system demonstrates how modern wireless communication and 10T technologies can be
effectively utilized to enhance child protection and parental confidence in real-world environments.
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I. INTRODUCTION

Child safety has become a significant concern in today’s
society due to the increasing cases of missing children,
kidnapping, and accidental separation in crowded public
places. Parents and guardians often find it difficult to
continuously monitor children in locations such as schools,
shopping malls, parks, and transportation areas. Traditional
monitoring methods are not always reliable, creating the need
for an intelligent and automated system that can provide real-
time location tracking and immediate emergency
communication. Recent advancements in technologies such as
the Internet of Things (1oT), Global Positioning System (GPS),
and Global System for Mobile Communication (GSM) have
made smart tracking systems more efficient, accurate, and
practical for child safety applications.

The proposed Real-Time Child Tracking and Safety
Monitoring System uses loT-based technology to provide
continuous child location monitoring, geofencing, and

emergency alert features. The system enables parents or
guardians to track the

child’s live location through a mobile application and receive
instant notifications whenever the child moves outside a
predefined safe zone. The integration of GPS and GSM
technologies ensures accurate tracking, faster response time,
and reliable communication during emergency situations
compared to conventional monitoring methods. The proposed
system is designed to be affordable, user-friendly, power-
efficient, and suitable for real-world implementation in schools,
public places, and transportation systems to improve child
security and parental confidence.

Il. LITERATURE REVIEW

Several researchers have proposed child tracking and safety
systems using technologies such as GPS, GSM, RFID, and loT
to improve child security and parental monitoring. GPS and
GSM-based tracking systems provide real-time location
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monitoring and emergency communication for child safety
applications. However, the study reported limitations such as
network dependency and increased power consumption.
developed an RFID-based child monitoring system for schools,
which improved attendance and short-range tracking
efficiency, but the system was limited to restricted coverage
areas and could not support long-distance real-time
monitoring.Recent studies focus on loT-enabled child tracking
systems integrated with mobile applications, cloud computing,
and geofencing technologies. [1]proposed an loT-based
wearable child safety device capable of sending instant alerts
and live location updates to parents during emergency
situations. Their research highlighted improved tracking
accuracy and faster response time compared to conventional
systems. Despite these advancements, challenges such as
battery optimization, data security, and communication
reliability still remain.

[2] .The proposed system aims to address these limitations by
developing a cost- effective, power-efficient, and reliable real-
time child tracking and safety monitoring system using 10T,
GPS, and GSM technologies.[1]

I11. PROBLEM STATEMENT

The increasing cases of missing children and accidental
separation in crowded places have created a need for an
efficient child safety system. Traditional monitoring methods
are not always reliable and existing systems often suffer from
limited accuracy, delayed response, and lack of real-time
monitoring. Therefore, a smart and reliable child tracking
system is required to ensure continuous location monitoring
and emergency communication.

Objectives

To develop a real-time child tracking system using loT.
To provide accurate child location monitoring using GPS.
To send emergency alerts using GSM technology.

To implement geofencing for child safety monitoring.

To improve child security and parental supervision.
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IV.SYSTEM ARCHITECTURE &
METHODOLOGY

A. System Architecture
The system architecture of a child tracking system consists of a
transmitter unit and a receiver unit that communicate wirelessly

through Radio Frequency (RF) technology. The transmitter
unit, carried by the child, includes an HT12E encoder IC, RF
transmitter module, push button, and power supply. The
receiver unit, carried by the parent or guardian, consists of an
RF receiver module, HT12D decoder IC, LED, buzzer, and
power supply. When the transmitter is activated, encoded data
is transmitted through the RF module and received by the
receiver module. The HT12D decoder processes the received
signal and activates the LED and buzzer to provide an alert.

The system consists of the following key components:

1. HTI12E Encoder IC

An encoder IC that converts parallel input data into serial data
for wireless transmission.

2. HT12D Decoder IC
A decoder IC that receives serial data and converts it back into
parallel output data.

%!
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3. RF Transmitter Module (433 MHz)
A wireless module used to transmit radio frequency signals
from the transmitter section.
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4. RF Receiver Module (433 MHz)

A wireless module used to receive radio frequency signals at 9.

33KQ Resistor
the receiver section.

A resistor connected between pins 15 and 16 of HT12D to set
the decoder oscillator frequency.

10. Breadboard
A solderless board used for assembling and testing electronic

l circuits.

6. LED (Light Emitting Diode)

An electronic component that emits light and acts as a visual
indicator.

5. Push Button Switch
A momentary switch used to send a signal when pressed.

11. Jumper Wires

Connecting wires used to establish electrical connections
/ between components.
7. Buzzer \

An electronic device that produces sound and provides an
audible alert.

12. 9V Battery Power Supply
A power source that supplies electrical energy to the circuit.

a—

8. 1MQ Resistor

A resistor connected between pins 15 and 16 of HT12E to set
the encoder oscillator frequency.

T
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Figure 1 shows the block diagram of the proposed system:

B. Methodology:

The proposed system operates through wireless RF
communication. Initially, power is supplied to both transmitter
and receiver units. When the push button on the transmitter side
is pressed, the HT12E encoder converts the input data into
serial data. The RF transmitter sends this encoded signal
wirelessly. The RF receiver captures the signal and forwards it
to the HT12D decoder. The decoder verifies and decodes the
received data, activating the output pin. Consequently, the LED
glows and the buzzer sounds, providing visual and audible
alerts to the parent or guardian.[2][3]

Steps:

Power ON the transmitter and receiver units.

Press the push button on the transmitter side.

HT12E encodes the input data.

RF transmitter sends the encoded signal.

RF receiver receives the signal.

HT12D decodes the received data.

Output pin becomes active.

8. LED and buzzer generate alert indications.
Parent receives the notification and responds accordingly.
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C. Algorithm START

Initialize transmitter and receiver WHILE system is ON

IF push button is pressed THEN Encode data using HT12E
Transmit signal through RF module

END IF

Receive signal using RF receiver IF valid signal received
THEN

Turn ON LED Turn ON buzzer
ELSE

Turn OFF LED Turn OFF buzzer
END IF END WHILE

STOP

V.SECURITY & CHALLENGES

The proposed Intelligent Child Safety (ICS) system provides
improved child security through real-time location tracking,
emergency alert generation, and geofencing mechanisms.
However, the system also faces several security and operational
challenges. One of the major concerns is data privacy and
security, as the child’s location information is continuously
transmitted through wireless communication networks and
cloud platforms. Unauthorized access, hacking, or data leakage
may compromise sensitive user information Therefore, secure
communication protocols, data encryption, and authentication
mechanisms are necessary to protect location data and system
access. Another challenge is network dependency and power
consumption. The performance of the system depends on GPS
signal availability and GSM or internet network connectivity.
In remote or low-signal areas, tracking accuracy and
communication reliability may decrease. Continuous GPS
monitoring and  wireless data transmission also increase
battery consumption, affecting device operating time.
Additional challenges include device cost, hardware
maintenance, and ensuring real-time response during
emergency situations. Despite these limitations, the integration
of lIoT, GPS, and GSM technologies significantly improves
child safety and provides an effective solution for modern child
monitoring applications.[3]

VI. RESULT AND DISCUSSION

The developed child tracking system was successfully
implemented and tested for real-time location monitoring and
emergency communication. The GPS module accurately
provided the child's location coordinates, while the GSM
module effectively transmitted alerts and tracking information
to the guardian. The geofencing feature successfully generated
notifications whenever the child moved beyond the predefined
safe zone, demonstrating reliable boundary monitoring. The
obtained results indicate that the system provides accurate
tracking, timely alert generation, and efficient communication
between the child and guardian. The integration of loT

© 2026 IJSRET



International Journal of Scientific Research & Engineering Trends
Volume 12, Issue 4, Jul-Aug-2026, ISSN (Online): 2395-566X

technology improved accessibility by enabling continuous
monitoring through a mobile application. The system showed
satisfactory performance in terms of response time, reliability,
and ease of use, making it suitable for practical deployment in
schools, public places, and transportation environments. These
findings confirm that the proposed approach can significantly
enhance child safety and parental supervision.

VIl. CONCLUSION

This work presents a smart child tracking and safety solution
that utilizes 10T, GPS, and GSM technologies to enhance child
protection and guardian awareness. The developed system
offers live location tracking, geofencing functionality, and
emergency notifications, enabling quick action during critical
situations. Its simple design, affordability, and practical
implementation make it suitable for use in schools, public
areas, and transportation environments. By providing timely
information and improved monitoring capabilities, the system
contributes to reducing safety risks and ensuring better
protection for children.

VIIl. FUTURE SCOPE

Future enhancements of the child tracking model may include
the integration of Artificial Intelligence (Al) and Machine
Learning (ML) for smart behavior analysis and risk prediction.
Features such as facial recognition, biometric authentication,
health monitoring sensors, and live video support can improve
protection and monitoring efficiency. The use of cloud
computing and advanced encryption methods can strengthen
privacy and data protection. In addition, adopting wearable
smart devices, low-power communication techniques, and 5G
technology can increase tracking accuracy, reduce response
delay, and support better performance in modern smart
environments.
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