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Abstract-- Many colleges still use traditional systems to
manage student bus passes, which can cause several problems
such as long queues of students, excessive paperwork, misuse
of bus passes, and difficulty in verifying whether a pass is
valid or not. The proposed College Bus Pass Management
System provides a solution to these issues by using QR code
technology along with dedicated mobile applications for
students and bus drivers. In this system, students can register
using their college details through the application, apply for a
bus pass, and complete the payment process online. After the
application is approved, a digital bus pass is generated for the
student, which contains a unique QR code storing important
information such as student ID, route details, and pass
validity dates. The bus pass is stored directly in the student’s
mobile application. Bus drivers use a separate application to
scan the QR code when students travel on the bus, and the
system instantly verifies whether the pass is valid, expired, or
invalid. This process helps prevent unauthorized travel and
reduces ticket fraud. In addition, the system eliminates the
need for physical bus passes, reduces paper usage, and speeds
up the verification process for bus drivers. By integrating
mobile technology, cloud-based databases, and real-time QR
code authentication, the system provides a secure, efficient,
and user-friendly solution for college bus pass management,
improving transparency, saving time for students and staff,
and ensuring reliable pass verification throughout the
academic year.
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I. INTRODUCTION

Of all the functions an educational institution performs,
the availability of transport facilities is one of the major
ones. Students who depend mainly on college buses for
daily travel are the ones for whom such facilities matter the
most. In many colleges, the whole process of issuing bus
passes and verifying their authenticity is still done
manually or at best with the help of rudimentary digital
records. A traditional method of doing things like this will
inevitably result, among other things, in long waiting hours
and a lot of paperwork, besides having a hard time in pass
verification and getting a pass misuse or duplication
situation.
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The scenario also changes in the case of renewals,
validity checking, and, confirming the identity of a student,
where it becomes tiresome for staff and bus drivers alike.

The new system will enhance safety measures, lessen
human labor, and contribute to the lower use of paper.
Furthermore, it makes it very difficult for unauthorized
individuals to use the bus service and ensures that only
bona fide students of the college are allowed to avail of the
same. Offering a dependable, scalable, and convenient
transport management solution for colleges, the system
utilizes cloud-based backend services and real-time
authentication

II. METHODOLOGY

The modular approach has been used in developing the
proposed College Bus Pass Management System to ensure
simplicity, security, and user-friendliness. The two main
components of the system are mobile applications for
students and bus drivers, both of which are linked to a
single cloud database.

1. Student Registration and Authentication:

In the student app, students can register by providing
their college information like student ID, name, mobile
number, and route details. To safeguard only authorized
students can access the system, secure authentication is
enforced. Logging in with the credentials is possible for
students after the registration is done successfully.

2. Bus Pass Application

Students are able to apply for bus passes by selecting the
route, pass validity, and category when they have logged in.
The input data are checked and securely stored in the
database. Through this, no manual filling or paper
document submission is required.

3. Online Payment Processing

Students who have submitted the bus pass application
are taken to the online payment gateway embedded in the
system. The payment status is checked in real time, and
only after the pass generation is allowed for successful
transactions. Such a method guarantees transparency and
excludes the handling of payments by manual means.
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4. OR Code Generation

Therefore, a digital bus pass is produced. Each student
has his/or her own distinct QR code that contains vital
information like student ID, route details, and pass validity.

5. Driver Verification Module

There is a special driver-side mobile app for bus drivers
which allows them to scan the QR code given by the
students. The data obtained after scanning is confirmed
with the cloud database to authenticate the pass, check the
validity period as well as the route. The system promptly
shows whether the pass is valid, expired, or invalid.

6. Notification and Renewal System

Before the expiration date of the passes, automatic
notifications will be sent to the students. They can also
renew their bus pass using the application without having
to re-register.

7. Data Management and Security

All data related to students and passes are kept in a
cloud-supported database. Measures of securing such as
access rules and authentication mechanisms are put in place
to keep confidential data safe and to impede unauthorized
access.

III. RESULT

Multiple student and driver accounts were used to test
the fully developed College Bus Pass Management System
for functionality, reliability, and user-friendliness. From the
testing, it was found that the system can effectively and
securely digitize and simplify the entire bus pass process as
opposed to the traditional paper one.

There was no hurdle for students to register, request bus
passes, make payments online, and obtain their QR code-
based digital bus passes. Upon successful payment, the QR
codes were generated immediately and could be accessed
perfectly through the student app. Also, there was no more
need for students to use and carry physical bus passes
which helped in reducing the reliance on paper-based
records.

The driver-side app was exercised by scanning QR codes
in situations like a pass that is still valid, a pass that is
already expired, and an incorrect QR code. In each case,
the system instantly and correctly identified and displayed
the respective status to the driver. This way, unauthorized
or expired passes were very quickly detected, thus misuse
and fraud were limited to very few cases if any at all.
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Students got the pass expiration notification alert in time
to renew via the app. QR code scanning and verification
took a short amount of time overall, thus once again the
process of getting on the bus was effortless and there was
little or no delay during the bus ride.

Besides, the system brought about better data precision
and a single source of record for the college administration.
In contrast to the present manual approach, the proposed
system has substantially decreased the turnaround time,
human work, and errors, at the same time enhancing the
openness and security of the college bus pass management.

IV. CONCLUSION

The College Bus Pass Management System using QR
code offers a very efficient and trustworthy way to get rid
of the problems that one usually faces with manual bus pass
systems. The system not only does away with the need for
physical passes but also significantly reduces the
paperwork, and thus, saves the time of students, drivers,
and college staff by going completely digital.

Checking a pass is made very fast and secure through the
use of QR code based verification. By just scanning the
pass, bus drivers can confirm its validity instantly, which
greatly discourages the misuse of passes and unauthorized
travelling. Students get the advantage of the whole process
being so smooth that they can apply for a bus pass, renew
it, and even carry it with them without any paper simply
through their phones.

Besides that, the system enhances the accuracy of the
data and the accountability by keeping all the documents in
a unified cloud database. Certain convenience-oriented
features such as the ability to make a payment online,
having the QR code generated immediately, and getting
timely notifications about expiry help make the entire
process very easy and user-friendly. If we compare it with
the traditional system, the newly suggested solution is not
only more secure but also less costly and more scalable.

To sum up, this project quite effectively illustrates the
feasibility of utilizing mobile technologies and QR code
authentication in the area of college transportation
management in order to essentially change it and at the
same time make students' daily commutes very pleasant.
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