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GPS Location System for University Bus

Introduction:

The GPS Location System for University Bus project aims to implement a reliable and accurate

GPS-based tracking system for university buses. This system will provide real-time location information

to students, faculty, and staff, thereby enhancing the efficiency, safety, and convenience of university

transportation. Despite previous attempts, no system has successfully achieved real-time location

tracking. Our ICT department is committed to resolving this issue by installing an advanced GPS tracker

on university buses.

Objective:

It

Real-Time Tracking: Implement a system that provides accurate, real-time location tracking of
university buses to enhance transparency and reliability for students and staff.

Improved Efficiency: Optimize bus routes and schedules based on collected data to reduce
waiting times, congestion, and fuel consumption.

Enhanced Safety: Ensure the safety of passengers by providing emergency response teams with
instant access to bus locations in case of accidents, breakdowns, or other emergencies.

User Accessibility: Develop a user-friendly interface accessible via mobile devices and
computers for students, faculty, and staff to easily access bus locations, routes, and estimated
arrival times.

Data Analysis and Reporting: Utilize collected data to generate reports on bus utilization,
popular routes, peak times, and other metrics to continuously improve service efficiency.
Integration with Campus Services: Integrate the GPS with other campus services such as
campus security, student transportation services, and parking management for improved overall
coordination.

Environmental Impact: Monitor and analyze data to minimize the environmental impact of bus
operations, such as reducing fuel consumption and emissions through optimized routes and
scheduling.

Feedback Mechanism: Establish a feedback mechanism for users to provide input on bus
services based on their experience, helping to identify areas for improvement and addressing
concerns promptly.

Cost Efficiency: Evaluate the cost-effectiveness of bus operations by analyzing data on fuel
consumption, maintenance needs, and route optimization to ensure efficient resource allocation.

https://docs.google.com/document/d/13AnxmKjbsjOGuhxuP6QsynUSpbEOCPETyhVWVe2llyE/edit
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10. Compliance and Regulations: Ensure compliance with local transportation regulations and
standards regarding public transport services, including safety protocols and data privacy laws.

Methodology:

Design and Planning:

e Identify and procure suitable GPS tracking devices and software.

e Design the system architecture and integration with existing university infrastructure.

Installation and Setup:

e Install GPS tracking devices on university buses.

e Configure and test the tracking devices to ensure accurate real-time location data.

Software Development:

e Develop a user-friendly mobile and web application for accessing real-time bus location

information.

e Implement features for route optimization, schedule management, and data reporting.

Integration and Testing:

e Integrate the GPS tracking system with campus services and transportation management systems.

e Conduct extensive testing to ensure system reliability and accuracy in real-world scenarios.

Feedback and Iteration:

e Establish a feedback mechanism for users to report issues and suggest improvements.

e [terate on the design and software based on user feedback and test results.

https://docs.google.com/document/d/13AnxmKjbsjOGuhxuP6QsynUSpbEOCPETyhVWVe2llyE/edit
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Time, Cost, and Value (TVC)

Time:

e Phase 1 (Design and Planning): 1 month

e Phase 2 (Installation and Setup): 2 months
e Phase 3 (Software Development): 3 months
e Phase 4 (Integration and Testing): 2 months
e Phase 5 (Feedback and Iteration): 2 months

e Total Project Duration: 10 months

e  GPS Tracking Devices: $390

e Software Development: 55000

e Installation and Setup: 522,000

e Testing and Miscellaneous: 8,920

e Total Project Cost: 536,310
Value:

e Educational Value: Provides hands-on experience in GPS technology, software development, and
project management.

e Operational Value: Enhances the efficiency and reliability of university transportation services.

e Societal Value: Improves convenience and safety for students and staff, contributing to a better

campus experience.

https://docs.google.com/document/d/13AnxmKjbsjOGuhxuP6QsynUSpbEOCPETyhVWVe2llyE/edit 3/6
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Flow-chart:
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Budget:

Equipment L Quant;ty : i

1 Raspberry Pi 4 1 517,000 517000
‘. nodeMcu esp 32 1 5500 5500

3 GPS 1 %390 %390

4 Switch 10 520 5200

5 Battery Holder 5 50 %250

6 Battery 15 590 1350
7 Bread Board 10 %70 5700

8 Jumber wire 15 88 51320

https://docs.google.com/document/d/1 3AnxijbstGuhxuPGstnUSprOCPETthWVeziiyE/edit
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hot gan, glue stick, rung,

soldering rosin etc.

Achievements:

We won 1st prize in the COUSC NATIONAL SCIENCE FESTIVAL-2024 project showcase.

Benefits:
o Real-time bus location displayed via mobile app.

o GPS modules are installed on buses for accurate tracking.

o Improved student convenience and reduced waiting times.

Figure: Real-Time GPS Tracker

https://docs.google.com/documentld/1 3AnxijbstGuhxuPGstnUSpbEOCPETthWVeZIIyE/edit

IoT module 2 %800 %1600
Arduino Nano 2 5500 51000
Hosting 1 %5000 55000
Body making tools, hardware,

other sensor, nut, screw, glue gan, Sion 47000
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Conclusion:

Implementing a GPS Location System for university buses significantly improves campus transportation
by enhancing safety, efficiency, and user experience. It lays the foundation for a more streamlined and
sustainable campus transit system.

Future Work:

1. Advanced Analytics: Explore deeper data analytics to optimize bus routes dynamically based on
real-time traffic and demand patterns.

2. Integration with Smart Campus Initiatives: Integrate GPS technology with smart parking
systems, campus security networks, and mobile applications to enhance overall campus
connectivity.

3. Enhanced User Experience: Continuously improve user interfaces and mobile applications to
ensure ease of access and usability for students, faculty, and staff.

4. Sustainability Initiatives: Investigate opportunities to reduce environmental impact by exploring
electrification of bus fleets, implementing eco-driving practices, and promoting alternative
transportation modes.

5. Feedback Mechanism: Establish a robust feedback system to gather user input and enhance
service delivery based on user experiences and suggestions.

6. Partnerships and Collaboration: Foster collaborations with transportation authorities,
technology vendors, and academic institutions to leverage expertise and resources for ongoing
system innovation and improvement.

https://docs.google.com/document/d/13AnxmKjbsjOGuhxuP6QsynUSpbEOCPETyhVWVe2llyE/edit 6/6
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