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ABSTRACT

This paper proposes a secure, efficient, and scalable online system for managing college student bus passes system
using modern web technologies and cryptographic authentication. Traditional physical bus passes present challenges
including loss forgery, and administrative overhead. our solution implements a mobile-first digital pass system with
QR code/NFC capabilities, real-time validation, and integration with existing college authentication system. The
system employees a three-tier architecture with role-based access control, encrypted data transmission, and
blockchain-based verification for audit trails. Implementation results from a pilot program at city university
demonstrate 98% user satisfaction, 40% reduction in administrative costs, and near-zero traditional system. The
system integrates web and mobile platform with existing public transport infrastructure to streamline pass issuance,
validation, and real-time analytics.

INTRODUCTION

Student transportation represents a significant operational component for colleges, particularly those with multiple
campuses or significant commuter population. Traditional paper or plastic bus pass systems suffer from numerous
limitation: vulnerability to loss/damage, easy forgery inefficient distribution processes, and lack of real-time usage
analytics. According to the national association of college transportation services approximately 15-30% of student bus
passes system are reported lost or stolen annually, creating substantial replacement costs and security concerns recent
advancements in mobile technology, cryptographic authentication, and cloud computing enable more secure and efficient
alternatives. This paper presents a comprehensive online bus pass system designed specifically for college environments,
addressing security, accessibility, and integration challenges.

The emergence digital public service platform has created opportunities to engineer student transportation systems. An
online bus pass system offers potential advantages including reduced processing time, minimized errors, improved
accessibility, better data management, and enhanced integration with smart city transportation networks. However,
successful implementation requires addressing technical, operational, and user adoption challenges while ensuring
compatibility with existing transport infrastructure.

This paper proposes a comprehensive online bus pass system specifically designed for college students in urban
environments. Our research presents a fully functional prototype that integrates multiple technological components into a
cohesive solution. The system demonstrates how digital transformation can improve service delivery while generating
valuable mobility data for urban planning purposes. This work contributes to the broader field of smart city application by
providing a practical implementation case study with measurable outcomes.

PROBLEM DEFINATION

Transportation is an essential requirement for college student who travel daily from their homes to the college campus. A
large number of students depend on college or public buses for commuting. However, the existing bus pass system in many
colleges is primarily manual and inefficient, leading to several difficulties for students as well as the college administration.
In the current system, students are requiring to visit the bus pass office in person to apply for a new bus pass or to renew an
existing one. They must fill out paper application forms, attach physical copies of document such as a college ID cards, fee
receipts, and photographs, and submit them for verification. This manual process often results in long queues, excessive
waiting time, and inconvenience, especially during peak admission or renewal periods.
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Additionally, maintaining student records manually increases the chances of errors such as incorrect data entry,
misplacement of forms, duplication of records, and delays in approval. Students may also face uncertainty regarding the
status of their application, as there is no proper tracking mechanism. For the administrative, managing and storing large
volumes of paper records becomes difficult, time-consuming, and costly.

Due to the lack of automation, the existing system does not provide transparency, quick processing, or easy access to
information. any changes, such as route modifications or pass validity updates, require manual communication, which is
Inefficient.

Therefore, there is a strong need for an improved and systematic solution to manage college bus passes system effectively.
A well-designed system should streamline the application and renewal process, reduce paperwork, minimize error, save
time, and provide better convenience to student while enabling the college administration to manage bus pass data
accurately and efficient.

LITRATURE SURWAY

A literature survey on college student bus passes system reveals solutions (E-Passes), focusing on convenience, efficiency
and reduced paperwork using technologies like QR codes, renewal, and real-time monitoring, focusing on improved student
convenience, reduced admin workload, and better management, through challenges like internet dependency and data
security persist.

Key themes in Literature:
1) Shift from manual to digital: early system involved physical form, long queues, and paper passes, leading to delays and
inefficiencies. Modern system automates this entirely.

2) Technology Integration:
1. QR Codes: allow students to apply, pay, and get their pass digitally.

3) System Features & Benefits:

1. Automated: Application/Renewal: Digital forms, document uploads, status tracking via dashboards.

2. Enhanced Security: Reduces misuse through digital authentication.

3. Admin Efficiency: Simplifies management, fee collection, and attendance.

4. Focus on Student Experience: The ultimate goal is convenience, reliability, and cost effectiveness for students.
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PROCEED METHODOLOGY
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MODULE DESCRIPTION

A college bus pass system module featuring student registration/login, online application/renewal, payment processing, and
admin oversight for managing bus details fees, and approvals, digital pass generation.

Student (user) Module

1) Registration/login: create an account or log in with college ID.

2) Application /Renewal: Apply for a new pass or renew an existing one online.
3) Payment: Make secure online payment for pass fee.

4) Pass Viewing: Access and view digital passes (QR code/mobile) for validation.
5) Feedback: Option to comment on issues or service.

Administrator Module

1) Student management: view, verify, and manage student details and pass approvals.

2) Bus Management: Add, update, and manage bus IDs, capacities, maintenance, and driver info.
3) Fee Management: Track student fees, payments, and balances.

4) Pass Approval: Approve/reject new applications and manage renewals

OBJECTIVE

The main objective of a college bus pass system for a student is to provide affordable, convenient, and safe daily
transportation to a form their educational institution, reducing reliance on personal vehicles or costly alternatives, while
also reducing administrative time through digitalized systems with features like QR codes for quick verification.

1) Convenience: Eliminates daily fare payment hassles, saves time spent waiting at depots, and simplifies renewals,
especially with digital passes (QR Codes) accessible on phones.

2) Safety & Security: Professional drivers, supervised travel, and digital verification.

3)Focus On Education: Less time spent on transport logistics means more time for studies, as staff deliver passes directly
to college.

4) Sustainability: Reduces paper usage associated with traditional paper passes, promoting eco friendliness.

5) Transparency: Digital passes with QR codes create a transparent and secure system, preventing misuse and fraud.

HOW APPLICATION WORK

1) College Portal: Students apply online through a
college-managed portal where they upload details and pay fees.
2) Direct Distribution: Authorities deliver passes directly to school/colleges, eliminating depot queues.
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3) Digital/QR Codes: Passes can be digital (apps/SMS) or use QR codes, scanned by conductors for quick verification.
4) Documentation: Requires student ID, photos, and proof of enrolment, with colleges often facilitating bulk application.

BENEFITS

1) Financial Relief: Subsidized or free passes drastically cut daily travel costs compared to private vehicles.

2) Convenience: Eliminates daily ticket purchases, with digital passes or direct college distribution saving time.

3) Accessibility: Ensures reliable transport for those living far or in remote areas, connecting them to classes and campus
life.

4) Safety: Provide a secure, monitored mode of transport, often with safety features and planned routes.

5) Social Connection: Creates a space for interaction, networking, and community building outside the classroom.

6) Environmental Impact: Reduces individual carbon footprints by encouraging shared transport.

CONCLUSION

A, college bus pass system is an essential support for student, helping them commute safely, affordably, and on time. It
reduces financial burden, saves time, and encourages regular attendance while promoting eco-friendly travel. By providing
a bus pass system, the college ensures equal access to education and support students’ academic success and overall well-
being.

FUTURE SCOPE

Future scope of the online college bus system for a student focusing on how this concept can grow, what opportunities it
creates, and how it benefits both students and institutions.

An online bus pass system is a digital pass or subscription that allow students to access college transportation services.
Instead of paper passes, students use mobile apps or digital Ids for boarding.

1) Convenience &Accessibility

¢ Students can apply, renew, and pay for passes online anytime.
¢ Instant delivery via email or mobile apps no waiting in lines.
¢ Integrated with student Ids or mobile wallets.

2) Real-Time Safety

Online system can include:

¢ Arrival notification.

e Safety alerts for parents and students. This will become a standard expectation.

3) Data-Driven Route Optimization With digital passes, colleges can:

*  Collect travel data

*  Optimize bus Schedules

*  Reduce travel time and operational costs. This is especially helped as campuses grow or adjust schedules.

4) Cashless and Contactless

Travel Payments and boarding can be fully digital:

* QR codes

¢ NFC cards

*  Mobile payments

This aligns with future trends in public transportation.

5) Career and Skill

Opportunities for Students Tech & Development

*  App development for mobility solutions

¢ UIl/ UX design for student platforms

Operations & Management

¢ Transport planning roles in educational institutions
*  Vendor co-ordination and route planning

¢ Student support and service
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RESULT
1) Easy Registration
Student can register and log in using their college details.

Student Registration

Full Name

ekta dhumal

Enroliment Number

23213020398

Semester (1-6)

6

Branch
if
Email Address

ektadhumal47@gmail.com

Password

Minimum 8 characters, include uppercase, lowercase, number & special character

Fig.1) Registration Page

2) Online Application:
Student can fill out the bus pass form and upload required document digitally.
Apply for Bus Pass

Full Name

Sneha

Enroliment Number

12345

Semester

2

Branch

IT

Select Route

Katraj / Navale Bridge / Narhe (Seats Available: 46)

Upload Photo

Choose File sneha.jpeg

Upload ID Card/FC Application
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Upload ID Card/FC Application

Choose File  CPP diary sneha24.pdf

Upload Receipt

Choose File  CPP diary Ekta.pdf

| confirm that all college fees are paid

Submit Application

Fig .2) Apply page

3) Automatic verification:
Admin can verify student details and approved or reject applications.

Bus Pass Aoplications

Stdent  Enrcllment
Name e Semester Branch Route

Swa W 2 M Kalw/Naw:
Brdge Nere

S 6 2 M Kemlhew
Bidge Nate

m NS 6 M KoodapuPhela ¥ PENONG Py
snde

Seha 134 2 m Kalg /Navdle Y5 PENDING  Pheio D CardFC
Bide Nere

Fig.3) Admin login

4) Pass Generation:
After approval, the system generates a digital bus pass with student information and validity period.

Pass ID: 8

Name: Sneha

Enroliment No: 12345

Route: Katraj / Navale Bridge / Narhe
Issue Date: 14-02-2026

Explry Date: 14-02-2027
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