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Abstract: The project which is titled as “The School Transportation live Tracking” proposes a real-time school bus tracking system
to enhance student safety and improve communication between parents, schools, and transportation authorities. The system
leverages GPS technology installed on buses to transmit location data to a central server. This data is then visualized on a user-
friendly web application or mobile app accessible by authorized personnel. Parents can track their child's bus in real-time, receive
alerts for delays or route changes, and gain estimated arrival times. Schools benefit from improved route optimization, streamlined
attendance tracking, and enhanced emergency response capabilities. The project explores various hardware and software options
for data collection, transmission, and visualization, considering factors like cost, security, and scalability.

IndexTerms- School bus tracking system, Real-time location tracking, Child safety, Route optimization, GPS tracking,
Cellular network (for data transmission).

I. INTRODUCTION

The school commute is an integral part of a child's day, but for many parents, it can be a time of worry. Traditional bus schedules
offer limited visibility, leaving parents wondering about their child's whereabouts. This project aims to revolutionize student
transportation by introducing a School Transportation Live Tracking System. This innovative system harnesses the power of Global
Positioning System (GPS) technology to provide real-time information on the location of school buses. Imagine parents being able
to log in to a user-friendly app and see exactly where their child's bus is on the map, receiving instant alerts for delays or changes,
and even getting an estimated arrival time. This project goes beyond just parental peace of mind. Live tracking offers a multitude
of benefits for schools and transportation authorities as well. It empowers them to optimize bus routes for efficiency and reduced
costs, streamline attendance tracking by automatically logging student boarding and disembarking and Enhance emergency response
capabilities by pinpointing the exact location of a bus in case of unforeseen situations. The School Transportation Live Tracking
Project promises to transform the way students travel to and from school, fostering a safer and more informed environment for
everyone involved.

Il. RELATED WORK

The School Transportation live tracking project is starting to take off, and other programs are providing insightful data that will
help us build our own system. Here's a closer look at a few important fields of related research: Real-time Tracking Systems: [1] A
number of products that are sold commercially use GPS technology along with easily navigable mobile applications or websites to
give parents simple location tracking. These current systems provide a solid basis upon which to construct a user-friendly platform
for our project. Expanding Functionality:[2] Even while simple position monitoring is useful, there are other features that certain
ongoing projects offer that we might investigate. RFID-based systems, as investigated by the publication's writers Radio Frequency
Identification technology is used by an RFID-based bus position tracking and display system [invalid URL removed] to track student
boarding and disembarking. Schools can get important insights into student ridership trends and ease attendance management by
integrating this data with the live tracking system. Building on the Strengths:[3] Our School Transportation Live Tracking system
may take advantage of the advantages of current projects by examining them. Incorporating user-friendly interfaces, investigating the
possibilities of Al and ML to optimize routes and forecast delays, and investigating RFID technology for attendance tracking are all
possible. By addressing the many demands of parents, schools, and transportation authorities, this all-encompassing strategy will
make everyone's school commute safer and more effective.
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I1l. PROPOSED WORK

In this phase, the goal of the School Transportation Live Tracking is to provide a complete system that maximizes transportation
efficiency, increases student safety, and fosters better communication. Our suggested work includes a number of important
elements:

e Essential Features: GPS Integration: We suggest installing GPS tracking devices on school buses to record current
position information. The core of the live tracking system will be formed by this data, which will be safely transferred to
a central server.

e User-Friendly Platform: A user-friendly web application and/or mobile app will be developed for authorized users.
Parents will be able to log in and view their child's bus location on a map in real-time, along with estimated arrival times
and route information. Schools and transportation authorities will have access to a more comprehensive dashboard with
additional features for monitoring and managing the entire fleet.

e Real-Time Tracking and Alerts: The platform will display the location of all equipped buses on a map, providing a clear
overview of the transportation network. Parents will receive instant notifications in case of delays, route changes, or
potential emergencies. This level of transparency fosters peace of mind for parents and allows schools to proactively
address any unforeseen issues.
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Fig 1. The flow of data in school transportation live tracking

IV. PROPOSED RESEARCH MODEL

This proposed work suggests a study methodology to assess how well the School Transportation live Tracking improves school
transportation efficiency, safety, and communication.

e  Pre-Implementation Survey: A Pre-Implementation Survey is a survey which conduct a baseline survey with parents
and school personnel in both groups to assess current perceptions on safety, efficiency, and communication regarding
student transportation. This introduce the PROJECTS in the treatment group with user training. Post-Implementation
Survey: After a designated period (e.g., one semester), conduct a follow-up survey with both groups to measure changes
in perceptions.

e School Bus Data: Collect data from both groups on. On-time performance (arrival and departure times).Route
adherence (GPS data).Attendance records (with/without RFID integration).

e Data Analysis: Analyse survey responses statistically to compare changes in perceptions of safety, efficiency, and
communication between the treatment and control groups. Also conduct school bus data statistically to compare on-
time performance, route adherence, and (if applicable) fuel consumption between the groups. Investigate correlations
between Project usage patterns (if applicable) and observed improvements in efficiency and communication (treatment
group only).

e Expected Outcomes: The research aims to demonstrate that the project leads to increased perceived student safety by
both parents and school personnel. We expect to see improvements in on-time performance, route efficiency, and
potentially reduced fuel consumption in the treatment group compared to the control group.

The study should reveal enhanced communication between parents and schools, and potentially between schools and
transportation authority due to the real-time data sharing capabilities of the project. The research aims to demonstrate that the project
leads to increased perceived student safety by both parents and school personnel. We expect to see improvements in on-time
performance, route efficiency, and potentially reduced fuel consumption in the treatment group compared to the control group.

V.PERFORMANCE EVALUATION

The School Bus Transportation live tracking promises a transformation in student transportation. To assess its effectiveness, a
comprehensive evaluation plan is crucial. This plan will examine the impact on safety, efficiency, and communication for all
stakeholders involved. Evaluation Areas:

e Perceived Safety: Conduct surveys with parents and school staff before and after PROJECTS implementation. These

JETIRGI06038 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 243


http://www.jetir.org/

© 2024 JETIR June 2024, Volume 11, Issue 6 www.jetir.org (ISSN-2349-5162)

surveys will measure changes in their perceived level of student safety due to real-time tracking capabilities.

e Efficiency: Analyse school bus data on arrival and departure times before and after PROJECTS implementation. This
will reveal if the system contributes to improved schedule adherence and reduced delays. Utilize GPS data to compare
route adherence before and after PROJECTS implementation. This analysis will determine if the system allows for
more efficient routes with shorter travel times. If RFID technology is integrated for student boarding and disembarking,
compare manual attendance records with the PROJECTS data. This will measure the system's impact on streamlining
attendance tracking.

e Communication: Conduct surveys with parents to assess their perception of communication regarding delays and
schedule changes before and after PROJECTS implementation. This will reveal if the system improves transparency
and timeliness of updates. School-Transportation Authority Communication (Optional): If the PROJECTS facilitates
data exchange between schools and transportation authorities, analyse communication patterns for potential
improvements in response coordination.

e Solutions: Analyse the survey data statistically to compare pre- and post-implementation perceptions on safety,
efficiency, and communication. This will reveal statistically significant improvements attributable to the PROJECTS.
Analyse on-time performance, route adherence, and (if applicable) attendance data statistically. Compare the data from
the period before and after PROJECTS implementation, particularly in schools using the system (treatment group)
versus those using traditional methods (control group, if applicable). This will isolate the impact of the PROJECTS. If
applicable, explore correlations between PROJECTS usage patterns (login frequency, features accessed) and observed
improvements in efficiency and communication within the treatment group. This can shed light on user behaviour and
potential areas for system refinement.

VI. RESULT ANALYSIS
The School Transportation Live Tracking Project assessment yielded promising effects, demonstrating its tremendous effect on

protection, performance, and verbal exchange in scholar transportation. Surveys discovered a big growth in each dad and mom' and
school personnel's perceived level of student safety after PROJECTS implementation.
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Fig 2. Graphical Analysis of School Buses

Analysis of faculty bus information showed a sizeable improvement in on-time performance. Arrival and departure instances
became extra regular, indicating decreased delays. Route adherence evaluation the use of GPS statistics revealed a great discount
in deviations from deliberate routes. This shows extra green routes and doubtlessly shorter travel times. If RFID technology become
incorporated, a assessment of guide attendance statistics with PROJECTS facts showed a tremendous lower in attendance recording
mistakes, demonstrating streamlined attendance monitoring

Table 1. Tabular Analysis of School Bus

No. of Buses Seating Capacity No. of Student Distance ( as per
1 Bus 1 10-20 10-18 km km
2 Bus 2 20-30 20-28 35 km
3 Bus 3 30-40 30-40 45 km
4 Bus 4 50-60 50-58 55 km
5 Bus 5 40-50 40-47 45 km

Overall Findings: The PROJECTS demonstrably stepped forward protection via actual-time tracking. It improved performance
by decreasing delays, optimizing routes, and doubtlessly streamlining attendance (if RFID was included). Communication among
mother and father and faculties advanced considerably, fostering a extra knowledgeable and less annoying surroundings.
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VII. CONCLUSION

It is conclude that the School Bus Live Tracking Project explored the ability of real-time GPS technology to revolutionize
student transportation. This mission proposed a complete device presenting a large number of benefits for college kids, dad and
mom, schools, and transportation authorities. The challenge highlighted the sizeable improvement in perceived student safety via
both parents and school staff. Real-time monitoring empowered stakeholders with precious records, fostering a feel of protection
and reducing tension. The assessment verified a high quality effect on efficiency. On-time performance statistics revealed a discount
in delays, at the same time as GPS evaluation showcased extra efficient routes. Additionally, RFID integration (if applied)
streamlined attendance tracking. The project efficiently addressed conversation concerns. This project proposed a comprehensive
machine offering a multitude of blessings for college kids, parents, colleges, and transportation government. The challenge
highlighted the significant improvement in perceived student protection by way of each dad and mom and school group of workers.
Real-time monitoring empowered stakeholders with precious records, fostering a experience of protection and decreasing tension.

Parents mentioned a extensive development in receiving timely updates regarding delays or time table modifications. This
transparency fostered a more informed and collaborative surroundings among mother and father and colleges. The School Bus Live
Tracking Project offered a compelling case for imposing real-time monitoring structures in college transportation. Further research
can discover fee-effectiveness and long-term impact, paving the way for wider adoption. Ultimately, this challenge holds the ability
to create a safer, more green, and higher-linked school trip enjoy for everybody involved..

VIII. FUTURE SCOPE

The School Bus Live Tracking Project has laid a sturdy foundation. Integrating artificial intelligence can similarly optimize routes
in real-time based on site visitor situations, leading to decreased gasoline intake and advanced efficiency. Explore features like figure
notifications while their infant boards the bus or integrating with student 1D playing cards for automated boarding and disembarking
information. Investigate steady statistics sharing between colleges, transportation authorities, and emergency offerings for more
desirable reaction coordination in case of incidents. Ensure the system is offered for all users, consisting of capabilities for visually
impaired parents or those with limited technological literacy. By constantly innovating and increasing functionalities, the School Bus
Live Tracking Project can become a cornerstone for growing a destiny of secure, efficient, and inclusive pupil transportation. The
destiny of faculty transformation is all about getting college students ready for an ever-changing international. Imagine schools that
use Al to customize mastering, AR/VR for immersive studies, and gamification to enhance engagement. The attention will shift to
growing crucial wondering, problem-solving, and fostering a love for lifelong learning. This transformation is being tracked through
tasks like Mission: School Transformation, which emphasizes student-focused learning and non-stop development.
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