2021 6™ International Electrical Engineering Conference (IEEC 2021)
April, 2021 at NEDUET, Karachi, Pakistan

Smart School Bus: Tracking & Management System

Engr. Fatima Muhammad Saleem?, Osamah Rehman Khan?", Aliza Fatima®, Areeba
Shahid*, Igra Javed®,

1 Lecturer, Department of Electronic Engineering, NED University of Engineering and Technology,
Karachi, 75290, Pakistan (fatimamuhammad@neduet.edu.pk)
2345 Student, Department of Electronic Engineering, NED University of Engineering and Technology, Karachi, 75290,
Pakistan
(osamah121khan@outlook.com, ak6047902@gmail.com, areebahshahid98@gmail.com, igra.javed1591997 @gmail.com)
*Corresponding author

Abstract: It is significant for each school to have a reliable and secure transportation administration to guarantee the
wellbeing of the understudies. It causes the school organization to viably deal with their transport armada and possibly
decrease disasters. This is the place vehicle observing produces results. The proposed system gives continuous data about
different boundaries of the vehicle like the area, the course, the speed, the rundown of travelers, the adherence of drivers
to calendar and significantly more. The system further permits the parents to be informed when their childerns sheets the
transport. In this system, we utilize Radio-Frequency ldentification (RFID) and Global Positioning System (GPS)
advancements, Global System for Mobile Communications (GSM) and associate them to a far-off worker over Wireless-
Fidelity (Wi-Fi). A GPS module is utilized to locate the current geographic directions of the vehicle's area. A MFRC522
RFID distinguishes every understudy as they board the bus by tagging the ID from their RFID labels. The system transfers
the data from the peripherals to a database in the web worker. The data can be gotten to by the guardians and this causes
them track their wards adequately. The school organization can likewise get to the application to guarantee understudy
wellbeing and contact a driver or a parent. The web page likewise permits the organization to be educated regarding crises
or grievances.
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1. INTRODUCTION

With regards to open transportation, time and
tolerance are fundamental. At the end of the day,
numerous individuals utilizing open vehicle transports
have encountered time misfortune in light of holding up
at the bus stations. A large number of students need to
make a trip from home to class and the other way around
consistently. For parents, acquiring a protected vehicle
for their children is a basic issue. Wrongdoing against
students is expanding and each parent is mentioning the
particular school for the security of their childerns while
making a trip from school to home and the other way
around in school transport. The framework will inform
parents by SMS at whatever point us student (their
respective child) enters the school transport; this will
guarantee parents that students are securely reached to
the schol. Recognition through Infrared Sensor (IR)
sensor meddled with buzzer will guarantee that student
entered has labeled Radio Frequency Identification
(RFID) [1] [2] card or not. In this bleeding edge of
innovation, innovation has been created such that nobody
could have envisioned it. To reform the vehicle armada,
we have built up a task which permits organization unit
(administrator/driver) and understudies to check the
status of establishment's vehicle through Global
Positioning System (GPS) [1] [3] and Module utilizing
Internet of things (loT) [4] [5].

Our venture is useful in settling these following issues
by giving a sheltered and trustable school transport global
positioning framework [6]. In our project, we made a
website page that is accessible for administrators, drivers,
and understudies/guardians. In this framework, the

student will access android app utilizing a google map to
know the location of the transport vehicle bus. The
continuous location will be updated into the MySQL
database which is refreshed consistently through the
Internet Connection accessible for steady android app.
The database on the server will restore the data for the
student's needs. In which the server will initially watch
that for which transport the student made a solicitation
for example at the point when the customer needs the
vehicle location it will demand the Central Tracking Unit
(CTU) for the particular transport which will be
accessible through Google Maps.

This framework assists with taking care of the issue of
understudy's security, as their folks can check their
understudy's area by GPS. It deals with utilizing GPS
Module intended to consistently screen a moving
transport for doing so a Raspberry Pi 3B (microcomputer)
is interfaced to an RFID Module for the participation of
understudy, IR sensor for location and GSM Module for
the informing of understudy participation. In the interim
to participation component of understudy through RFID,
it will likewise be refreshed in the MySQL on the CTU
which will be shown in the organization unit
(administrator/driver). 10T places the significant job that
gives the all subtleties of the transports through the site
page on the advanced cells to the understudies for simple
vehicle framework and a concentrated following and the
board framework for the organization. This webpage
application will be useful to understudies and staff for an
advantageous vehicle system.

II. LITERATURE REVIEW
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The task though is to stop episodes like blameless kids
are taking their lives for contemptible reasons [7].
Numerous systems give security to students. The
utilization of RFIDs makes it simpler to keep up and use
however couldn't give certain data about the
circumstance on the transport for example this system
doesn't give any data when Kkids are in hazardous
circumstances.

In order to follow the live area of the transport for the
rapid recuperation when it is exposed to mishaps, to
suggest the school the board and guardians about the
unsafe circumstance on the transport, to keep away from
the rash driving and to suggest when the transport is
exposed to tilt, this paper conceived a technique to
recognize the understudies are dropped in right areas and
on the off chance that they are dropped somewhere else.
The area is distinguished and alert is sent to guardians.
The system screens the Kids inside the transport in a
sheltered way.

It utilizes the mix of RFID (Radio Frequency
Identification), GPS (Global Position System) advances.
Every Student consist a unique RFID card. At the point
when the understudy enters or exits from the transport,
his entry is recorded and his information is moved in the
database. Radio Frequency Identification (RFID) is
utilized to communicate information of a subject utilizing
radio waves. This data comprises of novel computerized
number which separates different articles. An RFID
system is comprised of two distinct parts viz. RFID tag
and RFID reader. There is a microchip radio wire inside
tag; this chip comprises of helpful information in various
structures.

Students have the distinct RFID card. This RFID card
is inserted all alone smartcards. At the point when
students in or out of school transport, the system will
record a reaction and send a caution to guardians and
school. The system shows an effective and precise
method of utilizing RFID following applications
combined with cell phone innovations to satisfy the key
security and observing purposes. To improve the
proposition, this paper researched the impacts of variable
restriction of RFID labels from the consumer and power
misfortune, wastefulness, and separation imperatives
caused because of equivalent influence assignments to
the labels.

I11. PROPOSED SYSTEM
A.SYSTEM OVERVIEW

The Central Tracking Unit (CTU) framework as
shown in Figure 1 comprised of a Raspberry Pi 3b (small
scale PC) for bringing elements of following and
informing through SIM808 (GSM/GPS) module,
perusing the information for participation through RFID
and identification of anything through IR sensor. The
most recent working adaptation Raspbian Buster is
introduced on the 32 Giga-Bytes SD card. The entire
framework (Raspberry Pi 3b, SIM808 Module, signal,
and PCB) is stuffed in a handcrafted carbon-fiber box. In
the interim, the IR sensor and RFID modules are stuffed

in their own specially crafted carbon fiber box and
associated through their wires to the PCB that is a focal
box that is associated with the Raspberry Pi 3b. For the
driver, webpage page is shown on a 9-inch contact HDMI
show which is associated with the focal unit through
HDMI Cable. To give the ability to the entire unit, it is
associated with the transport power flexibly (batteries)
through Mitab Raspberry Pi small scale USB connector
charger plug.

Figure 1: Block Diagram of Central Tracking Unit
(CTU)

B. Technical Specifications

The CTU equipment circuit diagram as shown in
Figure 2 and Printed Circuit Board (PCB) Layout as
shown in Figure 3 comprises of Raspberry Pi 3b
(microcomputer), RFID RC-522 module, IR sensor,
signal, and SIMC808 (GSM/GPS) Module. The SIM808
is interfaced with the Raspberry Pi (microcomputer) and
transport. The RFID module comprises a force flexibly,
processor, handset, and an interface for associating it to a
Raspberry Pi. The card perusing scope of RFIC mfrc522
is around 3cm with a provided card. For informing on a
concerning number, we have utilized the SIM808 module,
which incorporates SMS capacity promotion has fast
exchanging abilities among GSM and GPS. This makes
it a solitary gadget that can perform the two capacities on
the double. In opposition to these modules, we likewise
have utilized the IR sensor (LM-358) interfaced with the
ringer as a yield. IR Sensor's snag location goes from 2cm
to 10 cm with a discovery 3 point of 35 degrees. This will
give additional wellbeing to the transport organization.
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Figure 2: Circuit Diagram of Central Tracking Unit
(CTU)
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Figure 3: PCB Systematic of Central Tracking Unit
(CTU)

C. System Interface
The interface is extraordinarily made on-site page for
school authority (administrators/driver) and understudy.
The organization interface comprises of following:
e Bus Route Tracking
e Update Student Record
e  Student Record as a Student Data Base
Continuous transport course following is given to the
administrator's interface to all the vehicle armada while
separate transport following is accessible to driver and
understudy. Which can convey the figured data
concerning transport timings at different stops?
Understudy participation board is likewise there to check
and plan the excursion for the accessible to organization

office to watch the participation with the goal that they
can design the courses in like manner. For the driver
interface, the wunderstudy participation record of
concerned transport is accessible to them. In the interim
to participation record, Google Map for their particular
transport which shows the courses for their transport. In
the meantime, at the understudy end, Google Maps is
accessible for concerned transport with the goal that they
can parcel the transport and can design their routine in
like manner.

IV. IMPLEMENTATION

The CTU is associated with the battery bank which will
give crisis capacity to the raspberry pi safe shutdown. In
the interim, the battery bank is associated with the
transport power flexibly through Mitab Raspberry Pi
Micro USB Adapter for safe charging of battery bank and
safe activity of Raspberry Pi. When CTU equipment
begins in Raspberry Pi will begin flickering red and
yellow light [6]. At that point boots into the Raspbian
Bluster OS and will operate as shown in Figure 4. The
driver would then be able to utilize a program for driver
dashboard login which will have google map for routes
and student attendance portal for that specific bus. In our
following equipment, Raspberry Pi is interfaced with
RFID, IR sensor, and GPS module so that all are
introduced after booting of Raspberry Pi. Upon the RFID
module is an instatement, the understudy enters the
transport will label the RFID card. The Raspberry Pi will
contrast the information and MySQL database which was
gotten from the RFID module. On the off chance that
information exists in the database, message for
participation will be produced which will be sent over
enlisted number through GSM.
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Figure 4: Flow Chart of Central Tracking Unit



V. FUTURE PERSPECTIVE

In our present work, we have a structured app for
students and website for organizations. Later on, the app
will be supplanted with an updated application for better
outcomes. The SQL information base will be supplanted
by a better information base, for example, prophet and
firebase for better outcomes. In our equipment, SIM808
Module will be supplanted by six fab web modules,
which is contained GPS, GSM Module, and 3G/4G PCle
Module. This will build the exactness because of the
accessibility of high-speed GPS following. This module
will likewise help in lessening the general size of the
equipment because of the accessibility of GSM, GPS, and
3G/4G PCle module in solitary equipment. RFID module
will be substituted by the more exact module for
participation, for example: biometric modules [8]. PIR
sensor [9] will supplant IR sensor which will be utilized
for the location of students and then 2D-LDIR [10] will
likewise be introduced in the transport for the
identification of the vehicles around the transport by
figuring separation, speed and sign quality of two
vehicles. This will help in defeating the mishaps between
two vehicles if the separation between two vehicles falls
in the middle of the red zone of a mishap.

VI. CONCULSION

This proposed system targets upgrading the wellbeing
of students during their day-to-day transportation to and
from school. RFID Reader situated inside the transport
identifies the RFID labels of the students. It sends
moment notice with the applicable information from the
school database worker through the web. The guardians
can sign into the Application and screen the subtleties of
their kids and track the area of the transport. This system
can be stretched out for full-time observing of youngsters
that will be useful for guardians and gatekeepers at least
expense. By executing this thought, we can improve the
transportation ~ wellbeing and the nature of
administrations to the school transports. The system will
have the most recent innovation and upgraded
calculations with a moderate expense. The system may
concentrate on the exact appearance time and position of
the transport.
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