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Abstract: In the modern era of digitalization, smart transportation solutions are crucial for improving 

efficiency and safety in college bus services. The College Bus Tracking System is an Androi

application designed to enhance the commuting experience for students by integrating real

tracking and automated attendance management.

monitor the exact location of their assigned bus using

ensuring a hassle-free travel experience. Additionally, the system incorporates daily attendance 

management, enabling automated student check

This eliminates manual errors and provides accurate attendance records for administrators.

application utilizes Firebase integration for secure data storage and seamless communication between 

students, drivers, and college authorities. Furthermore, an emergency alert syst

enhance student safety in unforeseen situations. By leveraging advanced tracking and automated 

attendance, this system ensures efficiency, security, and transparency in college transportation 

management. 
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Transportation plays a crucial role in ensuring students reach their colleges safely and on time. Traditional college bus 

systems often face challenges such as uncertainty in bus arrival times, manual attendance tracking, and lack of real

communication between students, drivers, and administrators. These inefficiencies can lead to delays, mismanagement, 

and safety concerns. To address these challenges, we 

application that integrates real-time GPS tracking and automated attendance management. The live tracking feature 

allows students to monitor the exact location of their assigned bus, helping them plan

reduces waiting time and enhances the overall transportation experience. Additionally, the system incorporates an 

automated attendance module that eliminates traditional manual methods, such as roll calls or paper

Instead, students can mark their presence using QR codes, RFID, or GPS

and reducing human errors. The application is built with Firebase integration, allowing secure data storage, real

updates, and seamless connectivity between users. 
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In the modern era of digitalization, smart transportation solutions are crucial for improving 

efficiency and safety in college bus services. The College Bus Tracking System is an Androi

application designed to enhance the commuting experience for students by integrating real

tracking and automated attendance management. The live bus tracking feature allows students to 

monitor the exact location of their assigned bus using GPS technology, reducing waiting time and 

free travel experience. Additionally, the system incorporates daily attendance 

management, enabling automated student check-ins using QR codes, RFID, or GPS-based validation. 

al errors and provides accurate attendance records for administrators.

application utilizes Firebase integration for secure data storage and seamless communication between 

students, drivers, and college authorities. Furthermore, an emergency alert system is embedded to 

enhance student safety in unforeseen situations. By leveraging advanced tracking and automated 

attendance, this system ensures efficiency, security, and transparency in college transportation 

Live Bus Tracking, GPS-Based System, Student Attendance, Smart Transportation, 

I. INTRODUCTION 

Transportation plays a crucial role in ensuring students reach their colleges safely and on time. Traditional college bus 

s uncertainty in bus arrival times, manual attendance tracking, and lack of real

communication between students, drivers, and administrators. These inefficiencies can lead to delays, mismanagement, 

and safety concerns. To address these challenges, we propose a College Bus Tracking System, an Android

time GPS tracking and automated attendance management. The live tracking feature 

allows students to monitor the exact location of their assigned bus, helping them plan their commute efficiently. This 

reduces waiting time and enhances the overall transportation experience. Additionally, the system incorporates an 

automated attendance module that eliminates traditional manual methods, such as roll calls or paper

Instead, students can mark their presence using QR codes, RFID, or GPS-based validation, ensuring accurate records 

and reducing human errors. The application is built with Firebase integration, allowing secure data storage, real

seamless connectivity between users.  

Fig 1. DFD1 
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In the modern era of digitalization, smart transportation solutions are crucial for improving 

efficiency and safety in college bus services. The College Bus Tracking System is an Android-based 

application designed to enhance the commuting experience for students by integrating real-time bus 

The live bus tracking feature allows students to 

GPS technology, reducing waiting time and 

free travel experience. Additionally, the system incorporates daily attendance 

based validation. 

al errors and provides accurate attendance records for administrators. The 

application utilizes Firebase integration for secure data storage and seamless communication between 

em is embedded to 

enhance student safety in unforeseen situations. By leveraging advanced tracking and automated 

attendance, this system ensures efficiency, security, and transparency in college transportation 

Based System, Student Attendance, Smart Transportation, 

Transportation plays a crucial role in ensuring students reach their colleges safely and on time. Traditional college bus 

s uncertainty in bus arrival times, manual attendance tracking, and lack of real-time 

communication between students, drivers, and administrators. These inefficiencies can lead to delays, mismanagement, 

propose a College Bus Tracking System, an Android-based 

time GPS tracking and automated attendance management. The live tracking feature 

their commute efficiently. This 

reduces waiting time and enhances the overall transportation experience. Additionally, the system incorporates an 

automated attendance module that eliminates traditional manual methods, such as roll calls or paper-based attendance. 

based validation, ensuring accurate records 

and reducing human errors. The application is built with Firebase integration, allowing secure data storage, real-time 
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II. RESEARCH 

The development of the College Bus Tracking System follows a structured approach that ensures efficient 

implementation and functionality. The research 

requirement analysis, system design, development, testing, and deployment.

 

A. Requirement Analysis 

In this phase, the requirements of the system were gathered by conducting surveys and interviews with 

bus drivers, and college administrators. The primary focus was on understanding the challenges in the existing 

bus transportation system and identifying key features needed, such as live bus tracking, automated attendance, 

and emergency alerts. 

 

B. System Design 

The system architecture was designed using a modular approach, ensuring scalability and efficiency. The key 

components include: 

GPS-based Bus Tracking Module – Uses GPS and Google Maps API to track bus locations in real time.
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II. RESEARCH METHODOLOGY 

The development of the College Bus Tracking System follows a structured approach that ensures efficient 

implementation and functionality. The research methodology consists of several key phases, including 

requirement analysis, system design, development, testing, and deployment. 

In this phase, the requirements of the system were gathered by conducting surveys and interviews with 

bus drivers, and college administrators. The primary focus was on understanding the challenges in the existing 

bus transportation system and identifying key features needed, such as live bus tracking, automated attendance, 

The system architecture was designed using a modular approach, ensuring scalability and efficiency. The key 

Uses GPS and Google Maps API to track bus locations in real time.
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The development of the College Bus Tracking System follows a structured approach that ensures efficient 

methodology consists of several key phases, including 

In this phase, the requirements of the system were gathered by conducting surveys and interviews with students, 

bus drivers, and college administrators. The primary focus was on understanding the challenges in the existing 

bus transportation system and identifying key features needed, such as live bus tracking, automated attendance, 

The system architecture was designed using a modular approach, ensuring scalability and efficiency. The key 

Uses GPS and Google Maps API to track bus locations in real time. 
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Attendance Management System – Implements QR code scanning, RFID, or GPS validation for student check-

ins. 

Cloud Database – Uses Firebase for secure data storage and real-time updates. 

User Interface Design – Develops an intuitive UI for students, drivers, and administrators using Android Studio 

and XML. 

Emergency Alert System – Allows users to send alerts in case of emergencies. 

 

C. System Development 

The application was developed using Java/Kotlin for Android development and Firebase as the backend for real-

time data storage. Key APIs such as Google Maps API for live tracking and Firebase Authentication for user login 

management were integrated. The development followed the Agile methodology, allowing continuous testing and 

updates. 

 

D. Testing and Validation 

The system was tested using different scenarios to ensure accuracy and efficiency: 

Unit Testing: Individual components were tested for correct functionality. 

Integration Testing: Verified that different modules, such as GPS tracking and attendance management, worked 

together seamlessly. 

User Acceptance Testing (UAT): Conducted trials with students and college staff to collect feedback and make 

improvements. 

E. Deployment and Implementation 

After successful testing, the application was deployed on student and driver devices. A training session was 

conducted to educate users about the system's functionalities. The application is regularly monitored and updated 

based on feedback and performance evaluation. 

 

III. IMPLEMENTATION OF THE BUS TRACKING SYSTEM 

The College Bus Tracking System is implemented using a structured approach that integrates real-time GPS 

tracking, automated attendance management, Firebase cloud storage, and emergency alert functionalities. The 

implementation involves front-end development, back-end integration, and database management to ensure 

seamless communication between students, drivers, and administrators 

 

A. System Architecture 

The system follows a client-server architecture where: 

 The student and driver mobile applications serve as the client-side interface. 

 The Firebase cloud server handles real-time data storage, authentication, and communication. 

 Google Maps API is used for live bus tracking and location updates. 

 

B. Front-End Development 

The front-end is developed using Android Studio with Java/Kotlin. The key components include: 

 Student Interface: Displays real-time bus location, estimated arrival time, and attendance records. 

 Driver Interface: Allows drivers to mark attendance, send alerts, and update route information. 

 Admin Dashboard: Manages user roles, attendance reports, and emergency notifications. 

 

C. GPS-Based Bus Tracking 

The driver’s mobile device continuously transmits the bus’s location using GPS and Google Maps API. The 

location data is stored in Firebase Realtime Database, allowing students to view the bus location in real time. 
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D. Attendance Management System 

Students mark attendance via QR code scanning, RFID, or GPS-based check-ins when boarding the bus.The 

system automatically records the attendance and stores it in Firebase Fire store.The admin can generate 

daily/monthly attendance reports and monitor student bus usage. 

 

E. Emergency Alert System 

The driver or students can trigger an emergency alert button, notifying college authorities in case of accidents or 

breakdowns. Alerts are sent via push notifications and SMS using Firebase Cloud Messaging (FCM). 

 

F. Security and Data Privacy 

Firebase Authentication ensures secure user logins for students, drivers, and administrators. Data encryption 

techniques are applied to protect user information and location data. 

 

IV. FUTURE WORK 

Future enhancements of the College Bus Tracking System will focus on integrating advanced technologies for 

improved efficiency and security. AI-based predictive analytics can enhance bus arrival time estimation, while facial 

recognition can automate attendance marking for higher accuracy. Implementing offline mode and IoT-based RFID 

sensors will ensure seamless operation even in low-connectivity areas. A parental portal will enable guardians to 

monitor bus locations and receive alerts. Additionally, AI-driven route optimization can reduce travel time and fuel 

costs. Finally, blockchain technology can be integrated for secure, tamper-proof attendance and data management, 

ensuring transparency and privacy. 

 

ADVANTAGES 

 Real-Time Bus Tracking: Reduces waiting time and provides location updates. 

 Automated Attendance: Ensures accurate records through QR, RFID, or GPS-based check-ins. 

 Enhanced Safety: Quick emergency alerts in case of incidents. 

 Improved Communication: Real-time updates between students, drivers, and admins. 

 Time & Cost Efficiency: AI-based route optimization reduces fuel consumption and travel time. 

 Secure Data Storage: Encrypted data management with Firebase 

 

V. CONCLUSION 

The College Bus Tracking System is a smart transportation solution that enhances the safety, efficiency, and 

convenience of student travel. By integrating real-time GPS tracking, automated attendance, and emergency 

alerts, the system minimizes waiting times, ensures accurate student records, and improves communication 

between students, drivers, and administrators. The use of Firebase for secure data storage and AI-driven route 

optimization further enhances system performance. Future developments, such as facial recognition for 

attendance, IoT integration, and blockchain-based data security, will make the system even more robust. Overall, 

this technology-driven solution provides a reliable, secure, and efficient college transportation experience. 
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