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Abstract

Ensuring the safety of children, especially in
crowded areas like schools, parks, and shopping
centers, is a significant concern for parents and
guardians. Traditional methods of child safety
management often rely on manual supervision,
which can be prone to human error. This project
proposes a child safety management system using
RF technology to provide real-time monitoring
and alerts. By integrating an RFID reader and
cards, Node MCU, buzzer, 10T, LCD display, and
GPS, this system tracks the presence of children
within a specified area. The RFID reader detects
the RFID cards worn by children, and the Node
MCU processes this data to ensure their safety. If
a child moves out of the designated area, the
system triggers the buzzer. The LCD display
shows real-time information about the children’s
location, enhancing safety and providing peace of
mind to parents and guardians

Introduction

School buses transfers millions of children daily in
various countries around the world. While there
many issues that might disturb the parents
regarding the travel safety of school going
children, the paper Intends to look into
introducing access safety in respect of school
buses through bus tracking system that will help
the school children’s transportation in a secure and
safer way The supervision of the regularity of
students during their entry and exit from the
bus is difficult to be controlled by drivers,
which led to endangering child safety. The
phenomenon of forgetting kids on the bus is one of
the problems suffered by the children, which has
increased significantly in recent years. This has
often led to the death of many students on
account of suffocation due to the lack of attention
of derivers. This project, through entry and exit
recordings, aims to create a suitable environment
by following certain set of criteria of security and
safety for school bus that will have a positive
impact on the student and their family.

The paper proposed a bus safety system which
was designed to control the entering/exiting of
students from the bus. This system does several
tasks, including identifying personal information
(Eg. Name) of each student using RFID tag,
which will exchange the data with the RFID
reader via radio waves, and displaying each

student name into LCD display. This will let the
driver to know the number of students inside the
bus and the students who departed from the bus.
Moreover, the system has an emergency system
that will alert in case if there is a child inside the
bus after the
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RFID and SIM900 GSM MODEM",
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and Jayavrinda Vrindavanam.
Millions of children need to commute between
homes to school every day. Safer transportation of
school children has been a critical issue as it is
often observed that, kids find themselves locked in
the school bus at the bus stop after going to school,
they miss the bus, or ride the wrong bus with no
way to track them. This project intends to find yet
another solution to solve this problem by
developing a bus safety system that will control the
entry and exit of students from the buses through
an energy efficient methodology. The proposed
system will control the entry and exit of students to
and from the bus using RFID (Radio Frequency
Identification) and GSM technologies to ensure the
entering and exiting of all students to and from the
school bus in a safer manner. The process, does not
require any additional action by the student and
drivers. The system will do all the process and
allow the student to be tracked while entering and
leaving the bus. If the bus journey is successful
from the source to destination, it will send an SMS
to the management to inform its departure and
arrival.

111 . PROPOSED SYSTEM:

We propose an automated system using RFID
technology. The system operates by equipping
children with RFID cards that are detected by an
RFID reader within the designated area. The Node
MCU processes this data to monitor the children’s
presence. If a child moves out of the safe zone, the
Node MCU triggers the buzzer to alert nearby
adults. The LCD display provides real-time
information about the location of each child. This
system offers several advantages, including real-
time monitoring, automated alerts, and reduced
reliance on manual supervision, significantly
enhancing child safety.
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Node MCU

Technically speaking Node MCU is a firmware for
ESP8266 developed using C Programming
Language, Espressif NON-OS SDK and Lua
scripting language. Traditionally, we write code for
our Microcontrollers like Arduino,
STM32, 8051 etc., either in C or C++ and compile
it with a set of tools and generate a binary file. This
binary file is then uploaded into the flash memory
of the microcontroller and it gets executed. Things
are quite different with Node MCU. You can

consider the Node MCU firmware as an interpreter
for Lua Scripts. So, if your ESP8266 is loaded with
Node MCU Firmware, you can simply write your
application in Lua and send it to the ESP8266.Node
MCU Firmware will interpret the byte code and
executes the commands. There is no compilation,
no binary file etc. Just write a script and run it the
team which developed Node MCU Firmware also
developed a breakout board for ESP-12E module
called the Node MCU Devkit. So, many of us are
actually using the board called Node MCU and
programming it with Arduino IDE and not the Lua
Scripts.

ESP8266 Wi-Fi module
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ESP8266 comes up with powerful processing
speed on board. Storage space of this module is
also high allowing it to integrate with other devices
like sensors. To make this module compatible with
other development boards, we have to do level
shifting of voltages externally because this board
doesn’t come up with on-board voltage regulator.
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RC522 Pin Configuration Details

In this module, there are only two kinds of pins.
So, the first one is power and the second one is the
communication pins. Therefore, the device may
have its microcontroller chip on itself but it only
makes it to works as an RFID. The on-board

RX SS

SCK
J_scL_/ Tx / MiSO g

GND

RFID cards

An RFID card is a smart card that integrates radio
frequency identification (RFID) technology.
Each RFID card is embedded with an antenna
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This module is cost effective and thus used widely
in many  applications like the Internet of things
and much more. So in this article, we are going to
discuss key features of ESP8266, pins
specifications, how to wuse this board for
programming purposes and a sample program.
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microcontroller won’t make the module a stand-
alone device.

RC522 Pin out Diagram

All the pins of MFRC/RC522 RFID card Reader
are:

M UARI Communication Fins
Interrupt Pin

maw GND

& vVCC
Reset pin

@ RFID-RC522 @

connected to an RFID IC, so it can receive, store,
and transmit data via radio waves. The core
function of an RFID card is to automatically
identify objects and transmit data in a contactlee.
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GPS (Global Positioning System

Introduction

The NEO-6Mis a popular GPS (Global
Positioning System) module manufactured by u-
blox. It is commonly used in various applications
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that require accurate positioning and navigation
capabilities. The module combines a GPS receiver
with an integrated antenna, making it compact and
easy to integrate into different electronic devices.

Working Principle

Satellite Signal Reception: The NEO-6M module
receives signals from multiple GPS satellites, as
well as other satellite constellations like
GLONASS, Galileo, and BeiDou.

These satellites transmit signals containing precise
timing information and their own orbital data.
Signal Processing: The module processes the
received satellite signals to extract essential
information. It uses a combination of algorithms,
including trilateration, to determine the distance
between the module and each satellite. By
analyzing the time it takes for the signals to travel
from the satellites to the module, the module can
calculate the module’s position.

LCD

LCDis a flat display technology, stands for
"Liquid Crystal Display," which is generally used
in computer monitors, instrument panels, cell
phones, digital cameras, TVSs, laptops, tablets, and
calculators. It is a thin display device that offers
support for large resolutions and better picture
quality. The older CRT display technology has
replaced by LCDs, and new display technologies
like OLEDs have started to replace LCDs. An LCD
display is most commonly found with Dell laptop
computers and is available as an active-matrix,
passive-matrix, or dual-scan display. The picture is
an example of an LCD computer monitor.

The Liquid Crystal library allows you to control
LCD displays that are compatible with the Hitachi
HD44780 driver. There are many of them out
there, and you can usually tell them by the 16-pin
interface.
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Buzzer

An audio signalling device like a beeper or buzzer
may be electromechanical or piezoelectric or
mechanical type. The main function of this is to
convert the signal from audio to sound.

Generally, it is powered through DC voltage and
used in timers, alarm devices, printers, alarms,
computers, etc. Based on the various designs, it can
generate different sounds like alarm, music, bell &
siren.
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Buzzer Pin Configuration

10T (Internet of Things)

The Internet of Things (10T) refers to a network of
physical devices, vehicles, appliances, and other
physical objects that are embedded with sensors,
software, and network connectivity, allowing them
to collect and share data.

i Possitive

be

10T devices—also known as “smart objects”—can
range from simple “smart home” devices like smart
thermostats, to wearables like smart watches and
RFID-enabled clothing, to complex industrial
machinery and transportation systems.
Technologists are even envisioning entire “smart
cities” predicated on IoT technologies
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POWER SUPPLY:
REGULATED POWER SUPPLY

Virtually every component of an electronic system
converts DC electricity. Therefore, the DC power
source will be necessary for each of these stages. A
battery can power any system that uses little
electricity. However, batteries may not be the most
straightforward or affordable option for gadgets
that need constant power. An unregulated power
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supply, which includes a filter, rectifier, and
transformer, is the most effective option. Down
below, you can see the diagram.

The electrical circuits inside any given device must
be capable of supplying a consistent DC voltage
within the device's specified power supply limit.
Both the voltage and the current may only go as
high as this DC supply allows. The problem is that
the electrical devices are vulnerable to breakdowns
caused by fluctuations in the mains supply.

Qutput
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Rectifier ) Filter - Regulator+

l

Fig 3.5 Block diagram of Regulated power supply

TRANSFORMER

Simply said, a transformer is a static device that
aids in the conversion of electrical power from one
circuit to another, while maintaining the same
frequency. In a circuit, changing the voltage
requires changing the current ratings in a direct
proportional fashion.

TRANSFORMER WORKING PRINCIPLE

A transformer operates on the principle of mutual
inductance, which occurs when two circuits linked
by a common magnetic flux experience a change in
current. Two electrically separate coils that are
inductively linked are magnetically coupled via a
reluctance channel to make a basic transformer. To

Primary Winding ',

Applied Alternating
Current Supply

J EMF
fo SH—

Lines of Flux set up by Primary Winding

/ Secondary Winding

Alternating Induced

better grasp the operation of the transformer, refer
to the diagram provided below.

Below, you can see the primary and secondary
windings of a power transformer. In the core's
cross-section, you can make see the little spaces
that exist between the lamination strips. Imbricated
is the word that best defines these staggered joints.
The two coils have a rather large mutual
inductance. A mutual electromotive force is
induced in the transformer by the coil, which is
connected to an alternating voltage source, via the
alternating flux that builds up in the laminated core.

Fig 3.7 Working principle of Transformer

VOLTAGE REGULATOR

A voltage regulator is a kind of electrical regulator
that is specifically designed to automatically keep
the voltage level constant. A combination of active
and passive electrical components, as well as an
electromechanical mechanism, might be used. A
number of AC or DC voltages may be controlled
by it, depending on its architecture.

The purpose of a voltage regulator is to "regulate”
the voltage level automatically. It takes the input
voltage and reduces it to the required level, then
maintains that level throughout the supply. As a
result, the voltage remains constant regardless of
the supplied load.

All three of these pins are regulators.
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Fig 3.15 12

V Voltage Regulator There are two types of regulator are they.
Positive Voltage Series (78xx) and

Negative Voltage Series (79xx)
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VIII .RESULT:

The proposed Child Safety Management System
using RFID technology offers a reliable and
efficient solution to ensure the safety of children in
crowded or public spaces. By integrating real-time
monitoring and automated alerts, the system
significantly reduces the possibility of human error
and enhances the effectiveness of child
supervision. Its innovative use of hardware like
RFID cards, Node MCU, and GPS ensures precise
tracking, while features like the buzzer and LCD
display provide immediate feedback and real-time
information to adults. This project not only
addresses a critical safety concern but also provides
peace of mind to parents and guardians by
leveraging advanced technology. Moving forward,
this system can be further optimized for broader
applications and improved scalability to ensure
child safety in diverse environments.

IX.. FUTURE SCOPE:

The scope of a project focused on target tracking
in the logistics management system. target tracking
system based on RFID sensor network has been
proposed, which achieves position and property
tracking of the mobile targets by RFID and sensor
technologies. It enables legal users to completely
and visually master the cargo status, thereby
delivering cargo in accurate amount and
appropriate conditions at specific site. In the target
tracking system based on RFID sensor network,
sensors are responsible for searching information
around the target and write into RFID tag. Then the
RFID reader inside the smart phone of the driver
sends the private data collected by the.
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