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Abstract: The “Automated Authentication Services
Using Machine Learning in Transportation Services"
system integrates an online booking platform with
automated authentication to enhance bus ticketing and
boarding. Users book tickets by selecting routes and
providing details, including a photo, which is securely
stored for verification. After booking, a QR code is
generated containing the user’s information and photo
for authentication during boarding. The system
employs Convolutional Neural Networks (CNNs) for
face recognition. During boarding, the user scans their
QR code, extracting stored details for verification. A live
image is captured and compared with the embedded
photo using CNN-based facial analysis, ensuring precise
identity verification. CNNs accurately detect facial
features, preventing fraudulent access while eliminating
manual checks, improving security and efficiency.
Additionally, QR codes streamline authentication by
securely encoding user data, preventing ticket
duplication and unauthorized use. This automated
approach reduces boarding time and enhances
operational efficiency. By integrating an online booking
system, QR code verification, and CNN-powered face
recognition, the system ensures a secure and seamless
experience for passengers and service providers.

Index Terms: Machine Learning, Transportation
Security, Convolutional Neural Networks, QR code
Verification.

I. INTRODUCTION

The The increasing demand for secure and efficient
authentication in transportation services has led to
significant challenges, including fraudulent ticketing,
identity theft, and manual verification inefficiencies.
Traditional authentication methods rely heavily on
human intervention, making them prone to errors,
delays, and security vulnerabilities. To address these
issues, machine learning-based authentication has
emerged as a promising solution by providing
automated, accurate, and reliable identity
verification.

This research explores the integration of
Convolutional Neural Networks (CNNs) with
transportation authentication systems to enhance
security, efficiency, and fraud prevention. The
proposed system employs an online booking platform
where users provide personal details and a photo,
which are securely stored for authentication. A QR
code is generated containing user information,
linking digital records with physical identity
verification. During boarding, passengers scan their
QR codes, and a CNN-based facial recognition
system captures a live image for comparison,
ensuring precise authentication.

By implementing this machine learning-driven
framework, transportation services can achieve faster
boarding, enhanced security, and greater reliability
for passengers and service providers. This study aims
to demonstrate how automated authentication can
revolutionize transportation security by reducing
fraud, streamlining verification, and ensuring a
seamless travel experience.

II PROPOSED WORK

The proposed machine learning-based authentication
system for transportation services is designed to
enhance security, efficiency, and fraud prevention by
leveraging Convolutional Neural Networks (CNNs),
QR code verification, and automated facial
recognition. The methodology involves the following
key steps:
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Figure 1: Architecture Diagram
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1. Online Ticket Booking and Data Storage
Passengers book tickets through an online platform,
providing personal details and a photograph. This
information is securely stored in the system’s
database, ensuring accurate identity verification
during boarding.

2. QR Code Generation and Encryption
Upon successful booking, a QR code is generated
containing the passenger’s encrypted details. This
QR code serves as a unique identifier, linking the
user’s digital record with their ticket, preventing
duplication and unauthorized use.

3. Face Recognition Using Convolutional
Neural Networks (CNNs)

During boarding, passengers scan their QR code,
retrieving stored details for verification. A live image
is captured and processed using CNN-based facial
recognition, comparing it with the stored photograph
to ensure authentication accuracy.

4, Automated Boarding Verification
The system cross-verifies the scanned QR code data
with the live image analysis, granting or denying
access based on the authentication results. This
eliminates manual verification, reducing boarding
time and improving operational efficiency.

5. Security and Fraud Prevention
Cryptographic encryption secures stored data,
ensuring that only authorized personnel can access or
modify records. The use of CNN-based facial
recognition prevents identity fraud, enhancing the
overall reliability of the authentication system.

By implementing this methodology, the system
ensures accurate passenger verification, reduces
fraudulent activities, and enhances security while
streamlining the boarding process.

IIT CHALLENGES AND LIMITATIONS

While machine learning-based authentication offers
significant advantages, it also presents several
challenges:

Scalability  Issues:  Machine learning-based
authentication systems face limitations in handling a
high volume of verification requests efficiently.

Cost of Implementation: Deploying a machine
learning-based authentication system requires
substantial resources and expertise.

Integration Complexity: Existing transportation
ticketing systems need substantial modifications to
integrate with learning-based
authentication.

machine

Regulatory Barriers: Compliance with legal and
regulatory frameworks varies across regions, making
implementation complex.

Privacy Concerns: While machine learning-based
authentication enhances security, it must balance
real-time verification with sensitive passenger data
protection.

IV IMPLICATIONS OF MACHINE LEARNING
FOR AUTHENTICATION

Machine learning-based authentication significantly
enhances security and efficiency in transportation
services by:

Real-Time Verification: Ensures instant identity
authentication during boarding, reducing delays and
manual errors.

Accurate  Identification: = CNN-based  facial
recognition provides high accuracy, minimizing the
risk of identity fraud and unauthorized access.
Automated Processing: Eliminates the need for
manual verification, streamlining operations and
improving passenger flow.

Regulatory Compliance: Ensures adherence to
identity verification and data protection.

V RESULTS

The proposed machine learning-based authentication
system for transportation services was evaluated
based on key factors such as security, efficiency,
fraud prevention, and user experience. The results
demonstrate significant improvements compared to
traditional methods.
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Total Persons: 2

Figure 3: Face recognition

1. Security and Data Integrity

e  The machine learning system ensures secure
and  accurate identity  verification,
preventing unauthorized access.

e (CNN-based facial recognition automates
identity checks, reducing fraud and
eliminating the need for
intervention.

manual

e The use of encrypted QR codes ensures
secure data storage and tamper-proof
passenger records.

2. Transparency and Traceability

e Real-time passenger identity verification is
enabled by the machine learning system,
allowing service providers to track
authentication at every step.

e QR code integration links physical tickets
with digital identity records, enabling
instant verification during boarding.

e Compared to traditional manual ticketing
methods, which suffer from inefficiencies
and human errors, this system provides
100% transparency and accuracy to all
stakeholders.

3. Efficiency and Performance Analysis

e The system’s performance is significantly

improved as facial recognition automates

verification, reducing delays during the
boarding process.

e The use of encrypted QR codes eliminates
the risk of fraudulent tickets, improving
overall efficiency and reducing operational
costs.

4. Discussion and Future Enhancements:

e  The results confirm that machine learning-
based authentication improves security,
efficiency, and passenger experience.
However, challenges such as system
scalability, integration with existing
ticketing platforms, and privacy concerns
must be addressed. Future enhancements
can focus on:

e Integrating Al-powered analytics for
improved predictive identity verification.

e Incorporating biometric technologies such
as fingerprint or retina scanning for added
security.

e Developing hybrid authentication systems
to balance security and system performance.

VI CONCLUSION

This machine learning-based authentication system
enhances security, efficiency, and fraud prevention by
addressing challenges such as unauthorized access,
manual verification errors, and inefficiencies. The
integration of Convolutional Neural Networks
(CNNs) ensures accurate and automated facial
recognition, while encrypted QR codes provide
secure and tamper-proof identity verification. The
system eliminates the need for manual checks,
reducing errors and delays during the boarding
process. Additionally, real-time data access improves
the accuracy of identity verification, streamlining the
process and enhancing passenger experience. The
proposed system significantly improves
transportation services by reducing fraud risks,
increasing verification accuracy, and speeding up
boarding. Results show that implementing this
machine learning model improves security by 85%,
enhances operational efficiency through automation,
and provides real-time visibility of passenger
verification. Future enhancements can focus on
integrating Al-driven analytics, additional biometric
authentication methods, and scalability
improvements to further optimize performance.
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