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Abstract – The "Intelligent Campus Transport Management System" enhances campus mobility through an integrated 

Android app and website, catering to four user roles: administrator, student, faculty, and driver. Administrators manage 

comprehensive data for buses, students, faculty, and drivers. Students access real-time bus tracking, submit personal 

details, and report grievances. Faculty utilize the platform for similar bus tracking and grievance submission. Critically, 

for sensitive inquiries, the system facilitates escalation to the bus manager for personalized attention. Leveraging Wi- Fi 

API modules in buses, the central control unit collects real-time location data, updating the central database. This data, 

combined with user-provided information, empowers the system to provide accurate, up-to-the- minute transit 

information. The system improves communication, streamlines issue resolution through the grievance mechanism, and 

ultimately enhances the campus transportation experience by providing transparency and responsiveness. 
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I. INTRODUCTION 

Efficient campus transportation is essential for ensuring 

smooth mobility for students, faculty, and staff. Traditional 

campus transit systems often suffer from inefficiencies such 

as unreliable bus schedules, lack of real-time tracking, and 

ineffective grievance redressal mechanisms. To address 

these challenges, we propose a Smart Campus Transit 

Management System, which integrates an Android 

application and a web- based platform to provide a 

seamless commuting experience. This system caters to four 

distinct user roles: administrators, students, faculty, and 

drivers. Administrators manage the database, ensuring up-

to-date information about buses, users, and schedules. 

Students and faculty members can access real- time bus 

tracking, submit their personal details, and report 

grievances. For sensitive concerns, the system allows 

escalation to the bus manager for personalized assistance. A 

crucial aspect of the system is the use of Wi-Fi API modules 

installed in buses, enabling real-time data collection. This 

data is transmitted to a central control unit, updating the 

system's database with live location information. By 

combining GPS tracking, Wi-Fi based data transmission, 

and user-generated inputs, the platform enhances 

transparency, efficiency, and responsiveness in campus 

transit management. The system not only ensures real- 

time communication but also improves issue resolution 

through its structured grievance mechanism, making 

campus transportation more reliable and user-friendly. 

II. RELATED WORKS 

Smart transportation systems have significantly improved 

campus mobility by integrating advanced technologies such 

as GPS, RFID, and Wi-Fi modules for real-time tracking 

and efficient transit management. Researchers have 

explored the effectiveness of cloud-based solutions in 

enhancing scalability and ensuring seamless transit 

operations [1]. IoT-enabled systems facilitate continuous 

data collection, optimizing bus routes and improving user 

experiences [2]. Additionally, studies emphasize the role of 

centralized control platforms that assist administrators in 

monitoring transit operations while maintaining data 

integrity and providing real-time updates [3]. Grievance 

redressal mechanisms remain a critical challenge in 

transportation management. Recent studies propose AI-

driven frameworks to automate issue resolution and improve 

response efficiency [4]. Blockchain technology has also been 

explored for secure and transparent transit record 

RESEARCH ARTICLE                                                              OPEN ACCESS 



International Journal of Scientific Research and Engineering Development-– Volume 8 Issue 1, Jan-Feb 2025  

                   Available at www.ijsred.com                     

ISSN : 2581-7175                                 ©IJSRED: All Rights are Reserved                                           Page 1361 

management, ensuring data accuracy and preventing 

unauthorized modifications [5]. Security concerns in smart 

transit systems necessitate encryption techniques, multi-

factor authentication, and anomaly detection to protect user 

data and prevent cyber threats [6]. Mobile applications play 

a pivotal role in user engagement, offering schedule 

notifications, route optimization, and accessibility features 

[7]. Research has also investigated augmented reality (AR) 

for campus navigation, allowing users to locate bus stops 

efficiently [8]. Sustainable transit models, including electric 

and hybrid buses, have been introduced to minimize 

environmental impact and enhance energy efficiency [9]. 

AI-driven optimization algorithms have demonstrated their 

effectiveness in improving fuel efficiency and predicting 

maintenance needs for transit fleets [10]. Studies have 

highlighted the significance of predictive analytics in 

smarter scheduling by analyzing historical transit data to 

mitigate delays [11]. Automated ticketing and contactless 

payment systems have been implemented to enhance user 

convenience and reduce waiting times [12]. Machine 

learning models have been utilized to analyze common 

grievances, facilitating proactive issue resolution and 

improving the overall commuting experience [13]. 

Additionally, the integration of smart bus stops with digital 

displays has improved commuter information accessibility 

[14]. Despite these advancements, existing models often 

lack a unified framework tailored for campus environments. 

The proposed Smart Campus Transit Management System 

addresses these gaps by integrating real-time tracking, 

grievance redressal, and administrator-friendly interfaces for 

enhanced mobility, ensuring efficient and transparent 

transportation operations. 

The Smart Campus Transit Management System aims to 

enhance campus transportation by integrating a mobile 

application and a web-based platform designed for 

administrators, students, faculty, and drivers[15]. The 

system focuses on real-time bus tracking, grievance 

management, and efficient transit operations, utilizing 

GPS-enabled Wi-Fi modules installed in buses. These 

modules continuously transmit location data to a 

centralized control unit, ensuring accurate transit 

information for users [16]. Administrators play a vital role 

in managing bus schedules, student and faculty records, 

and driver information. They ensure database accuracy, 

facilitate communication between stakeholders, and address 

critical transit issues [17]. Students can access real-time 

bus tracking, submit personal details, and report transit-

related grievances. Faculty members benefit from similar 

functionalities, ensuring their transportation needs are met 

effectively. A key component of the system is the structured 

grievance management mechanism, enabling users to 

report transit concerns efficiently[18]. Routine issues are 

processed within the system, while complex matters are 

escalated to a designated bus manager for direct resolution. 

This structured escalation process ensures a responsive and 

personalized approach to problem-solving, thereby 

enhancing user satisfaction [19]. The integration of GPS 

and Wi-Fi technology allows buses to transmit real-time 

location data to the central database. This enables students, 

faculty, and drivers to make informed travel decisions 

based on the latest bus locations and expected arrival 

times[20]. The centralized control unit processes and 

disseminates this information through the mobile and web 

platforms, ensuring accessibility across multiple devices . 

The system leverages cloud infrastructure for scalability and 

secure data storage[21]. Real- time notifications keep users 

informed about bus locations, delays, and transit-related 

alerts. By improving communication between users, the 

system enhances mobility, promotes energy- efficient bus 

operations, and ensures transparent transportation [22]. By 

integrating real-time data collection and structured 

grievance management, the proposed system provides a 

seamless and user-centric transit experience. The system 

ensures that all stakeholders benefit from an efficient 

and reliable transportation network, aligning with modern 

smart campus requirements [23]. Which is clearly shown in 

figure.1. 

III. ADVANTAGES OF THE PROPOSED SYSTEM 

The Smart Campus Transit Management System offers 

several advantages over traditional transit systems. Firstly, it 

provides real-time bus tracking, enabling users to plan their 

commutes more effectively. This feature reduces waiting 

times and improves overall user satisfaction. Secondly, the 

grievance management mechanism ensures that all user 

concerns are addressed promptly, fostering a sense of trust 

and reliability in the system. The system's centralized 

control unit and cloud infrastructure ensure scalability and 

reliability, making it suitable for large campuses with high 

user volumes. The integration of Wi-Fi API modules and 

GPS technology enables accurate and up-to-date transit 

information, enhancing the system's overall efficiency. 

Additionally, the system's energy efficiency measures 

contribute to a more sustainable campus environment by 

optimizing bus routes and reducing fuel consumption. The 

user-centric design of the system ensures that all user roles, 

including students, faculty, drivers, and administrators, 

have access to tailored functionalities that meet their 

specific needs. This inclusivity enhances the overall user 

experience and ensures that the system is accessible to all 

members of the campus community. 

 

IV. PROPOSED SYSTEM  
 

The Smart Campus Transit Management System 

architecture facilitates efficient campus transportation by 

integrating advanced technologies for real-time data 

sharing and communication. The architecture comprises 

three primary layers: buses with Wi-Fi API modules, a 

centralized control unit, and end-users accessing the system 

through mobile and web platforms. Each bus is equipped 

with GPS-enabled Wi-Fi API modules that transmit real-

time location data. This ensures continuous tracking of the 

bus’s movement and updates the central database with its 

current location. The centralized control unit processes 
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incoming location data from buses and manages the 

database. It acts as the bridge between the system's 

components, ensuring that users receive accurate and up-to-

date transit information. The unit also handles grievance 

escalation, making the process streamlined and responsive. 

The control unit updates and retrieves data from the central 

database in real-time. Users interact with the system by 

sending requests for location data or lodging grievances, 

which the control unit addresses by accessing relevant 

database records. Notifications regarding bus delays, 

schedules, or other updates are sent to users through this 

centralized system. The Smart Campus Transit 

Management System architecture enhances operational 

efficiency by ensuring seamless communication between 

buses, the central control unit, and end-users. It optimizes 

transit scheduling by analyzing historical and real-time 

data, improving decision-making. Additionally, the system 

supports dynamic bus allocation, reducing wait times and 

enhancing user experience through proactive notifications 

and intelligent route adjustments. The system enhances 

reliability by minimizing transit disruptions through 

automated data processing. It ensures accurate bus 

tracking, facilitates swift grievance resolution, and 

improves commuter convenience by delivering timely alerts 

on schedule changes and delays. 

        Figure 1: System Architecture 

 

V. PROPOSED SYSTEM WORKFLOW 

The system workflow begins with the buses transmitting 

their real-time location data to the central control unit via 

Wi-Fi API modules. This data is processed and stored in 

the central database, which is accessible to all users 

through the Android app and website. Students and faculty 

can log in to the platform to view bus locations, submit 

personal details, and report grievances. The 

administrator monitors the system, updates records, and 

ensures that all grievances are addressed promptly. When a 

grievance is submitted, the system categorizes it based on 

its severity and forwards it to the appropriate authority. For 

sensitive issues, the grievance is escalated to the bus 

manager, who provides personalized attention to resolve 

the matter. This hierarchical grievance resolution 

mechanism ensures that all concerns are addressed 

efficiently, improving user satisfaction and trust in the 

system. The real-time notifications feature keeps users 

informed about bus arrivals, delays, and route changes. 

This feature is particularly useful for students and faculty 

who rely on the campus transit system for their daily 

commutes. The system also incorporates energy efficiency 

measures by optimizing bus routes and reducing idle time, 

contributing to a more sustainable campus environment. 

 

VI. SYSTEM WORKFLOW DIAGRAM 

The Figure.2 diagram illustrates the data flow within a 

college bus tracking system, leveraging GPS and 

potentially WiFi technology. It depicts a "College Bus" 

equipped with WiFi API model for current location 

tracking, acting as the primary data source. This bus 

transmits its location data to a "Global Positioning System 

(GPS) Satellite," which relays the information to the 

"Internet." The "Internet" serves as the communication 

backbone, carrying the location data to the "Web and 

Database Servers." These servers are the central hub of the 

system, responsible for receiving, processing, and storing 

the location data in a structured database. Simultaneously, 

the servers host the web application that allows for "User 

Tracking." Users, presumably students, faculty, or 

administrators, interact with this application through their 

mobile devices or computers. When a user requests the 

location of a bus, the "Web and Database Servers" retrieve 

the necessary information from the database and transmit it 

back to the user via the "Internet." This enables users to 

track the real-time location of the bus on a map or interface. 

The diagram highlights a closed loop: the bus provides 

location data, which is processed and made available to 

users, who in turn use this information for tracking 

purposes. The potential inclusion of a Wi-Fi API on the bus 

suggests an additional layer of data collection, possibly 

for enhanced location accuracy in areas with weak GPS 

signals or for gathering supplementary data like passenger 

count or on-board conditions, further enriching the 

information available to both the system and the users. In 

essence, the diagram visualizes a system where location 

data is captured, transmitted, processed, stored, and 

ultimately presented to users for real-time bus tracking. 
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Figure 2:Overall Work Flow of Proposed System 

 

VII. PROPOSED TECHNIQUES 

QUEUING THEORY: 

A.) Dynamic ETA Calculation: Queuing algorithms can 

analyse real-time data like bus arrival patterns, passenger 

boarding and even traffic conditions to provide more 

accurate and dynamic Estimated Times of Arrival (ETAs) 

to users. This goes beyond simply displaying the bus's 

current location and offers a more realistic prediction of 

arrival. 

B.) Proactive Delay Management: By monitoring queue 

lengths at bus stops, the system can identify potential 

delays before they significantly impact passengers. This 

allows for proactive interventions, such as dispatching 

additional buses to high-demand areas or adjusting routes 

to mitigate congestion and minimize overall wait times. 

 

The Queuing Algorithm plays a crucial role in managing 

bus scheduling, optimizing passenger flow, and reducing 

wait times. A graphical representation of the queuing 

process provides a clear understanding of how requests are 

handled, buses are allocated, and passengers are served 

efficiently. 

Figure.3. Queuing Algorithm Representation 

 

The queuing system in this project follows a Multi-Server 

Queuing Model (M/M/c), where multiple buses operate 

simultaneously to serve students and faculty members 

requesting transportation. 

a) Passenger Arrival Rate (λ): Students and faculty 

members request bus services at different times of the day, 

forming a queue. 

b) Bus Service Rate (μ): Available buses serve the queued 

passengers based on a First-In-First-Out (FIFO) or 

Priority-Based mechanism. 

c) Queue Management and Optimization: The system 

dynamically adjusts bus allocation based on demand, 

ensuring minimum delays. 

In the graphical representation, the X-axis represents time, 

while the Y-axis represents the number of passengers in 

the queue at any given moment. The curve fluctuates based 

on demand, showing how the queue length varies during 

peak and non-peak hours. The graph also illustrates how 

the system efficiently assigns buses, reducing the waiting 

time over time. 

 Linear Regression: 

A.) Predictive Travel Time Modeling: Linear regression 

can analyse historical data, including time of day, day of 

the week, weather conditions, and traffic patterns, to 

predict bus travel times between stops. These predictions 

can be integrated into ETA calculations, making them more 

accurate and reliable. 

 

B.) Demand-Driven Resource Optimization: By 

forecasting passenger demand using historical ridership 

data and trends, linear regression enables the system to 

optimize bus schedules and resource allocation. This 

ensures that buses are deployed where and when they are 

most needed, improving efficiency and reducing passenger 

wait times. It facilitates proactive resource management 

based on predicted demand. 

 

VIII. IMPLEMENTATION DETAILS 
The implementation of the Smart Campus Transit 

Management System is designed to address the challenges of 

campus mobility by leveraging modern technologies such as 

GPS, Wi-Fi modules, and cloud infrastructure. The system is 

built around a centralized control unit that collects and 

processes real-time data from buses equipped with Wi-Fi API 

modules. These modules transmit location data to the central 

database, which is then made accessible to users through an 

Android app and a web platform. The system supports four 

distinct user roles: administrator, student, faculty, and 

driver, each with tailored functionalities to meet their 

specific needs. The administrator plays a pivotal role in 

managing the system's comprehensive data, including bus 

schedules, student and faculty details, and driver 

information. This role ensures the system operates smoothly 

by maintaining up-to-date records and resolving any 
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discrepancies. Students and faculty benefit from real-time 

bus tracking, which allows them to monitor bus locations 

and plan their commutes efficiently. Additionally, they can 

submit personal details and report grievances directly 

through the platform, ensuring a seamless communication 

channel with the administration. Drivers are integrated into 

the system through their ability to update their status and 

receive real-time notifications about route changes or 

emergencies. 

IX. CHALLENGES AND FUTURE 

ENHANCEMENTS 

Our real-time bus tracking system project, designed with 

Android and web interfaces for diverse user roles (admin, 

student, faculty, driver), presents unique challenges and 

opportunities for future enhancement. Integrating the bus's 

Wi- Fi API for enhanced data collection, while promising 

richer insights, poses a challenge in ensuring reliable 

communication and data consistency, especially given 

potential network fluctuations. Maintaining a seamless user 

experience across both the Android app and website requires 

careful attention to design and feature parity, particularly 

when catering to different user roles with distinct needs and 

permissions. Robust security measures are paramount to 

protect sensitive user data, including personal information 

and grievance submissions, demanding rigorous 

authentication and authorization protocols. The grievance 

management workflow, especially the faculty escalation 

feature, requires a streamlined process for timely resolution 

and communication. Finally, effectively pre- processing and 

analyzing the diverse data streams (GPS, Wi-Fi) to generate 

actionable reports for administrators presents a significant 

data management and analytics challenge. Looking 

forward, several enhancements can elevate the system. 

Enhanced real-time data visualization, including interactive 

maps displaying bus locations and potentially queue lengths, 

can significantly improve user experience. 

Personalized notifications and alerts for preferred routes 

or stops can provide timely and relevant information. 

Integrating with existing campus systems, like the student 

information system, can create a more cohesive platform. 

Driver-specific features, such as route navigation and direct 

communication with the control center, can improve 

operational efficiency. Gamification elements could 

encourage user engagement and feedback. Ultimately, 

exploring predictive maintenance through analysis of 

sensor data can minimize bus downtime and optimize 

resource allocation. These enhancements, while addressing 

existing challenges, aim to create a more robust, user-

centric, and intelligent bus tracking system. 

X. CONCLUSION 

The Intelligent Campus Transport Management System 

represents a significant advancement in campus 

transportation by addressing key challenges such as real-

time tracking, grievance management, and operational 

efficiency. By integrating GPS- enabled Wi-Fi modules, a 

centralized control unit, and user- friendly mobile and web 

platforms, the system provides a seamless and responsive 

transit experience for students, faculty, and administrators. 

Real-time data collection and dissemination ensure accurate 

bus tracking, while the structured grievance mechanism 

enhances issue resolution and user satisfaction. The 

system's cloud-based infrastructure ensures scalability, 

security, and reliability, making it adaptable to diverse 

campus environments. Overall, this solution not only 

improves transparency and communication but also 

promotes energy efficiency and user-centric transportation, 

setting a new standard for smart campus mobility. 
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