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ABSTRACT: An IoT-based smart school bus monitoring system revolutionizes child safety during transportation.
Incorporating an on-board attendance system, it ensures real-time tracking of children boarding and alighting the bus.
This data triggers automated SMS alerts to parents and the school management, providing reassurance about their
child's location throughout the journey. Integrated vehicle GPS enables precise location sharing, fostering transparency
between parents and the school. This system not only enhances child safety but also streamlines communication,
offering peace of mind to both parents and school authorities regarding the children's whereabouts during transit. The
IoT-Based Smart School Bus Monitoring System leverages modern technology to enhance the safety and efficiency of
school transportation. This system utilizes RFID readers to register children's attendance upon entering the bus. The
attendance data is then transmitted via GSM to inform parents of their child's boarding, along with the GPS location of
the bus. The school bus in and out information is also shared with the transportation team, enabling them to track the
bus's movements throughout its route. The system always Monitor to provide real-time GPS location sharing to ensure
constant monitoring of the bus's whereabouts. This innovative system represents a significant advancement in the field
of school transportation, promising a more secure and efficient experience for all stakeholders involved.

LINTRODUCTION

In the realm of modern education, ensuring the safety and well-being of students on their journey to school is of utmost
importance. Enter the IoT-based Smart School Bus Monitoring System, a ground-breaking solution designed to
revolutionize the way we oversee and secure children's transportation. This innovative system leverages the power of
interconnected devices and real-time data to create a comprehensive platform that ensures the safety of students during
their bus commute. The cutting-edge solution incorporates RFID technology to register children's attendance as they
board the bus, providing real-time updates to parents via GSM communication and GPS integration enables constant
tracking of the bus's location, offering an additional layer of security. As the bus reached the school, an RFID reader
facilitates automatic gate access, ensuring a seamless arrival process. With these measures in place, our system not only
revolutionizes school transportation logistics. The GPS location monitor the IOT app, to provide parents with
invaluable peace of mind knowing their children are safe throughout their journey. Automated notifications further
strengthen this communication, providing reassurance to parents and empowering school management to actively
monitor and respond to any potential issues. This introduction sets the stage for a deeper exploration of how this
advanced technology redefines the standards of student safety during transportation, fostering a collaborative
environment between parents, schools, and innovative technology for a safer, more secure journey to and from school.

ILEXISTING SYSTEM
The safety of school children became the most important issue nowadays, as there are many previous incidents, where
the child was forgotten in the bus or the child was missing in the bus. The System contains two main units — Bus unit

and School unit. Bus unit consist of Face recognition system, raspberry Pi, GSM modem and motor control unit. School
unit consist of GSM modem and database in VB (Visual Basics).
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III.PROPOSED SYSTEM

In bus unit, face recognition is used to recognize every child or authenticated person and allow only authenticated
person inside the bus. Raspberry Pi is used to control (to open or close) the door. GSM modem is interfaced with
raspberry pi in the bus unit. GSM modem will send an in time and out time record of each and every child to the school
unit. We have a database in school unit, which keeps the record of each and every child. It stores the information of
every child such as parents name and cell phone numbers, address, relative numbers etc. We are using Visual Basic
(VB) Software to maintain this database. School unit also has one GSM modem in it. The data sent by bus unit is
received by school unit through this GSM modem. Then it sends this data to VB database where it keeps the record of
in time and out time of each and every child. Then, GSM modem will send an alert SMS to the parents of child
accordingly.

BLOCK DIAGRAM OF PROPOSED SYSTEM
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Figure.1. Block Diagram of Proposed System.

The proposed system block diagram shown in fig. The proposed system encompasses an [oT-based Smart School Bus
Monitoring System, a sophisticated integration of technology aimed at elevating the safety and oversight of student
transportation. Central to this system is an on-board attendance mechanism that ensures meticulous tracking of students
boarding and disembarking the bus. This data is seamlessly integrated with advanced GPS technology, enabling real-
time tracking and location sharing of the school bus. An essential feature lies in the automated alerts dispatched to
parents and the school management, providing instant updates about their child's presence on the bus and its current
location. This system is not just a safety measure but also a platform fostering enhanced communication and
collaboration between parents and schools, cultivating a shared responsibility for ensuring the safety and security of
students during their commute. Moreover, the system's data analytics capabilities offer insights that optimize bus
routes, schedules, and operational efficiency, ensuring a comprehensive and efficient transportation ecosystem within
the school.

Arduino UNO

The Arduino UNO R3 is the perfect board to get familiar with electronics and coding. This versatile development board
is equipped with the well-known ATmega328P and the ATMega 16U2 Processor. This board will give you a great first
experience within the world of Arduino.
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Figure.2. Arduino UNO

Peripherals:

e  2x 8-bit Timer/Counter with a dedicated period register and compare channels
1x 16-bit Timer/Counter with a dedicated period register, input capture and compare channels
1x USART with fractional baud rate generator and start-of-frame detection
1x controller/peripheral Serial Peripheral Interface (SPI)
1x Dual mode controller/peripheral 12C
1x Analog Comparator (AC) with a scalable reference input
Watchdog Timer with separate on-chip oscillator
Six PWM channels
Interrupt and wake-up on pin change
ATMegal6U2 Processor
8-bit AVR® RISC-based microcontroller

Memory:
e 16 KB ISP Flash
e 512B EEPROM
e 512B SRAM
Debug WIRE interface for on-chip debugging and programming

Power:
2.7-5.5 volts

Global positioning System NEO-6M

Locate, communicate, accelerate NEO-6 u-blox 6 GPS Modules Data Sheet Abstract Technical data Sheet describing
the cost effective, high-performance u-blox 6 based NEO-6 series of GPS modules, that brings the high performance of
the u-blox 6 positioning engine to the miniature NEO form factor. These receivers combine a high level of integration
capability with flexible connectivity options in a small package. This makes them perfectly suited for mass-market end
products with strict size and cost requirements. 16.0 x 12.2 x 2.4 mm www.u-blox.com NEO-6 - Data Sheet Document
Information Title NEO-6 Subtitle u-blox 6 GPS Modules Document type Data Sheet Document number GPS.G6-HW-
09005-E Document status Document status information Objective Specification This document contains target values.
Revised and supplementary data ="

Figure.3. Global Positioning System
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Global Positioning System is a satellite-based navigation system that provides location and time information anywhere
on Earth. It consists of a network of satellites orbiting the planet, constantly transmitting signals that GPS receivers on
the ground can pick up. By calculating the time it takes for signals from multiple satellites to reach the receivers, GPS
devices determine the receiver's precise location, typically expressed in latitude and longitude coordinates GPS
technology is widely used in navigation, mapping, surveying, and various other applications requiring accurate
positioning information.

EM-18 RFID Reader Module

Figure.4. EM-18 RFID Reader Module

EM-18 RFID Reader Module 125 KHZ, is one of the commonly used modules for Radio Frequency Identification
Projects. It can be directly interfaced with a microcontroller using UART communication and with a PC using an
RS232 converter. This module can work with any 125KHz RFID tags and it can provide UART / Wiegand26 output
formats. The Pitch of output pins is 2.54mm, thus it can be directly inserted into a breadboard for project development.
Radio-frequency identification (RFID) is the wireless non-contact use of radio-frequency electromagnetic fields to
transfer data, for the purposes of automatically identifying and tracking tags attached to objects. The tags contain
electronically stored information. This EM-18 RFID Reader is a Tiny, simple-to-use RFID reader module. With a built-
in antenna, the only holdup is the 2mm pin spacing. Power the module, hold up a card and get a serial string output
containing the unique ID of the card. It has TTL output.

Node MCU ESP8266

The Node MCU ESP8266 development board comes with the ESP-12E module containing the ESP8266 chip having
Tensilica Xtensa 32-bit LX106 RISC microprocessor. This microprocessor supports RTOS and operates at 80MHz to
160 MHz adjustable clock frequency. Node MCU has 128 KB RAM and 4MB of Flash memory to store data and
programs. Its high processing power with in-built Wi-Fi / Bluetooth and Deep Sleep Operating features make it ideal
for IoT projects. Node MCU can be powered using a Micro USB jack and VIN pin (External Supply Pin). It supports
UART, SPI, and 12C interface.
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Figure.5. Node MCU
Specifications & Features
Microcontroller: Tensilica 32-bit RISC CPU Xtensa LX106, Operating Voltage: 3.3V, Input Voltage: 7-12V, Digital
I/0 Pins (DIO): 16, Analog Input Pins (ADC): 1, UARTSs: 1, SPIs: 112Cs: 1, Flash Memory: 4 MB, SRAM: 64
KB,Clock Speed: 80 MHz,USB-TTL based on CP2102 is included onboard, Enabling Plug n Play, PCB Antenna Small
Sized module to fit smartly inside your IoT projects.

LCD Display

Figure.6.LCD Display

This is an LCD Display designed for E-blocks. It is a 16 character, 2-line alphanumeric LCD display connected to a
single 9-way D-type connector. This allows the device to be connected to most E-Block I/O ports. The LCD display
requires data in a serial format, which is detailed in the user guide below. The display also requires a 5V power supply.
Please take care not to exceed 5V, as this will cause damage to the device. The 5V is best generated from the E-blocks
Multi programmer or a 5V fixed regulated power supply.

Figure.7.Hardware Model

IV.CONCLUSION

In conclusion, the IoT-based Smart School Bus Monitoring System stands as a transformative solution poised
to redefine student transportation safety. By amalgamating advanced technologies like on-board attendance systems
and GPS tracking, it addresses the critical need for heightened vigilance and communication in ensuring children's
safety during their bus journeys. The seamless integration of real-time data sharing, facilitated by automated alerts to
parents and school authorities, empowers proactive responses to any transportation-related concerns. By seamlessly
integrating RFID technology, GSM communication, and GPS tracking, we have created a robust solution that
prioritizes the well-being of children throughout their journey. The system's ability to register attendance, share real-
time updates with parents, and provide constant GPS tracking offers unparalleled peace of mind for families. The
automated gate access at the school and notifications to the transportation team streamline the arrival process and
improve overall logistics. As we navigate the evolving landscape of educational technology, this innovative system
exemplifies a paradigm shift, placing student safety at the forefront while streamlining communication and operational
efficiency. Ultimately, it heralds a new era in school transportation, one where technology harmonizes with
responsibility to ensure a safer, more secure journey for students to and from school.
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