© February 2025 | IJIRT | Volume 11 Issue 9 | ISSN: 2349-6002

Integrated Ticketing System for Public Transport Using
RFID Technology

Er.S.Senthazhai!, Er.S.R.Karthiga?, H. Mohamed Arsath®, B. Prasanna®, and M. Sakthivel®
12 Associate Prof, Department of ECE, Krishnasamy College of Engineering & Technology
342> Final Year, Department of ECE, Krishnasamy College of Engineering & Technology

Abstract—In modern urban settings, passengers face
challenges with multiple fare systems across various
transportation modes like buses, trains, and metros,
resulting in inconvenience and inefficiency. This paper
introduces a Smart Master Card system that integrates
all transportation modes into a unified platform.
Leveraging RFID technology and loT-based real-time
monitoring the proposed system enables seamless travel
through automated ticketing and fare deduction based
on the selected source and destination. This eliminates
the need for manual fare collection and ensures a
smooth, hassle-free commuting experience for users.
The centralized and secure architecture of the Smart
Master Card system simplifies transportation by
unifying payment across multiple modes. It reduces
operational costs, enhances system efficiency, and
significantly decreases manpower requirements. The
innovative use of 10T integration automation and a
single fare card addresses key urban transportation
challenges, making the system a step towards smarter
and more efficient public transit.

Index Terms—IoT integration, NFC, RFID Technology,
Smart Master Card system

I. INTRODUCTION

Transportation systems are the backbone of urban
infrastructure, facilitating the movement of people
and goods. However, the complexity of managing
separate fare systems across multiple modes of
transportation—such as buses, trains, and metros—
often leads to passenger inconvenience and
inefficiencies. In an era where technology is
reshaping daily life, there is a pressing need for a
unified solution to streamline fare management and
enhance user experiences. This necessity has paved
the way for the concept of an integrated
transportation  system powered by advanced
technologies. The advent of Radio Frequency
Identification (RFID) technology has provided a

IJIRT 172573

robust mechanism for automating ticketing and fare
collection processes. RFID-based systems have
already demonstrated their efficiency in reducing
manual interventions, speeding up transactions, and
ensuring better accountability. By integrating RFID
with a centralized payment system, it becomes
possible to unify multiple transportation modes under
a single platform, significantly  improving
convenience for passengers. Moreover, the rapid
development of the Internet of Things (IoT) has
unlocked new possibilities for real-time monitoring
and data management in transportation. loT-enabled
systems can provide real-time updates on vehicle
locations, passenger loads, and fare deductions,
ensuring a seamless and transparent process. By
combining loT with RFID, a Smart Master Card
system can enable centralized fare management,
offering a practical and scalable solution for urban
transit systems. The challenges faced by passengers
in urban areas highlight the inefficiency of existing
fare collection systems. Each mode of transportation
typically operates on a different fare structure,
requiring passengers to carry multiple cards or
tokens. This not only creates confusion but also
increases the likelihood of errors or delays during
commutes. A unified master card system can address
these pain points, simplifying the overall travel
experience. The proposed system eliminates the need
for passengers to engage with different fare collection
mechanisms. By automating fare deductions based on
predefined source and destination points, the system
saves time and ensures accuracy. It also reduces the
operational burden on transportation authorities by
streamlining payment processes and reducing
manpower requirements. Security is another critical
factor in fare management systems.

A centralized smart card system can leverage
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encryption and secure communication protocols to
protect sensitive user information. This ensures that
passengers can use the system with confidence,
knowing their data is secure. Furthermore, the
centralized nature of the system allows for better
oversight and fraud detection. Adopting such an
integrated approach not only benefits passengers but
also has broader implications for urban planning and
management. A unified fare system can provide
valuable insights into travel patterns, helping
authorities optimize routes, schedules, and resource
allocation. This contributes to building smarter, more
efficient cities that are better equipped to handle
increasing urbanization. In addition to operational
improvements, the proposed system has the potential
to promote environmental sustainability. By
encouraging the use of public

transportation through a simplified fare system, it can
help reduce the reliance on private vehicles, thereby
lowering carbon emissions and traffic congestion.
This aligns with global efforts to create sustainable
urban environments. While the Smart Master Card
system offers significant advantages, its successful
implementation depends on collaboration among
various  stakeholders, including transportation
authorities, technology providers, and policymakers.
The integration of different modes of transportation
into a single system requires meticulous planning,
robust infrastructure, and user- friendly interfaces. In
conclusion, the introduction of a Smart Master Card
system represents a transformative step in urban
transportation. By unifying fare systems across
multiple modes of transit, leveraging RFID and loT
technologies, and ensuring security and transparency,
the proposed system addresses the key challenges of
urban commuting. It offers a practical solution to
improve efficiency, enhance user satisfaction, and
contribute to sustainable urban development.

Il. RELATED WORKS

The concept of integrating multiple modes of
transportation under a unified fare system has been
explored extensively in recent years. Several studies
have focused on the use of smart cards to streamline
fare collection processes and improve user
convenience. These systems typically rely on
technologies such as RFID and Near Field
Communication (NFC) to enable contactless
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payment, ensuring faster and more efficient
transactions. Researchers have highlighted the
potential of these technologies to reduce queues,
minimize manual interventions, and enhance the
overall commuting experience. Existing
implementations, such as the Oyster card in London
and the Octopus card in Hong Kong, have
demonstrated the feasibility of unified fare systems.
These systems allow users to access various modes of
public transportation with a single card, eliminating
the need for multiple tickets. Studies on these
implementations have shown significant
improvements in  operational  efficiency and
passenger satisfaction. However, the scope of these
systems is often limited to specific cities or regions,
leaving room for more comprehensive solutions that
can operate across broader geographies. loT-based
solutions for transportation systems have gained
significant attention in recent years. Researchers have
investigated the integration of loT with fare
management to enable real-time monitoring of
transactions and vehicle statuses. 10T devices can
collect data on passenger volumes, travel patterns,
and fare deductions, providing valuable insights for
transportation authorities. This data can be used to

optimize routes, reduce operational costs, and
improve resource allocation. Such advancements
highlight the potential of 10T to enhance traditional
fare collection methods. Blockchain technology has
also emerged as a potential solution for secure and
transparent fare management systems. Several studies
have proposed blockchain-based frameworks to
ensure data integrity and protect user information in
centralized fare systems. Blockchain can provide a
decentralized ledger for recording transactions,
preventing fraud and ensuring accountability. While
these systems are still in the experimental stage, their
integration with existing technologies like RFID and
IoT could revolutionize fare collection processes.
Energy efficiency is another area of focus in related
works. Researchers have explored the use of
renewable energy sources, such as solar power, to
support the infrastructure required for smart fare
systems. For example, solar- powered RFID readers
and loT devices can reduce dependency on
conventional energy sources, aligning with
sustainability goals. These studies emphasize the
need for eco-friendly solutions to complement
technological advancements in transportation. The
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role of machine learning in optimizing fare systems
has also been investigated. Machine learning
algorithms can analyze travel patterns and predict
peak usage times, enabling dynamic fare adjustments
and better resource allocation. This approach can
improve system efficiency and ensure fair pricing for
passengers. Related works have shown promising
results in leveraging predictive analytics to enhance
the functionality of smart fare systems. Security
challenges in centralized fare systems have been a
significant concern in related studies. Researchers
have proposed various encryption techniques and
authentication protocols to protect sensitive user data.
Multi-factor authentication and tokenization are
commonly suggested methods to ensure secure
transactions. These studies highlight the importance
of robust security measures to build trust among
users and encourage widespread adoption of smart
fare systems. Interoperability has been a recurring
theme in the literature on smart transportation
systems. Ensuring compatibility between different
modes of transportation and payment methods is
crucial for the success of unified fare systems.
Several studies have proposed standardized
frameworks and protocols to facilitate seamless
integration between various components of the
transportation ecosystem. These frameworks aim to
address the challenges of implementing a single fare
system across diverse regions and operators. Human
factors and user experience have also been explored
in related works. Researchers have emphasized the
importance of designing intuitive interfaces and user-
friendly systems to ensure widespread adoption.
Studies have shown that passengers are more likely
to adopt smart fare systems if they find them easy to
use and understand. These findings underscore the
need for user-centric design principles in the
development of smart fare systems. In summary,
related works on smart fare systems highlight a range
of technologies and methodologies aimed at
improving urban transportation. From RFID and loT
to blockchain and machine learning, researchers have
explored diverse approaches to address the challenges
of fare collection. These studies provide a strong
foundation for developing comprehensive solutions
that enhance efficiency, security, and user satisfaction
in public transportation systems.
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I1l. PROPOSED SYSTEM

The proposed system introduces a smart card
integrated with RFID technology for seamless fare
collection across buses, trains, and metros. It
automates fare deductions based on source and
destination, enabling users to travel with a single card
across all modes of transport. The system is
centralized, reducing manual efforts and improving
efficiency while enhancing the user experience with
real-time loT-based passenger monitoring.
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Figure 3.1: System Architecture of proposed system
IV. HARDWARE COMPONENTS

A. Arduino Uno:

The Arduino Uno is a microcontroller board that
utilizes the ATmega328 chip (as detailed in the
datasheet). It is equipped with 14 digital input/output
pins, of which 6 are capable of functioning as PWM
outputs, along with 6 analog inputs. The board also
features a 16 MHz ceramic resonator, a USB
interface, a power jack, an ICSP header, and a reset
button. This board comes fully equipped to support
the microcontroller, allowing you to start by simply
connecting it to a computer using a USB cable or
powering it via an AC-to-DC adapter or a battery.
The Uno stands out from earlier versions because it
does not rely on the FTDI USB-to-serial driver chip.
Instead, it incorporates the Atmegal6U2 chip
(Atmega8U2 in versions prior to R2), which is
programmed to serve as the USB-to-serial converter.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 179



© February 2025 | IJIRT | Volume 11 Issue 9 | ISSN: 2349-6002

- ——

[—

‘S e s

o~
-~
-3

Figure 4.1 Arduino Uno

B. RFID Tags

An RFID system employs tags or labels attached to
objects for identification purposes. These tags
interact with two-way radio transmitters and
receivers, known as interrogators or readers, which
send a signal to the tag and receive a response. The
tag’s data is stored electronically in a non-volatile
memory. Each RFID tag contains a small RF
transmitter and receiver. The reader sends an encoded
radio signal to communicate with the tag, which then
responds with its identification information. This
information could include a unique serial number or
details such as a stock number, lot or batch number,
production date, or other specific data. RFID tags are
composed of at least two key components: an
integrated circuit responsible for storing and
processing information, modulating and

demodulating the RF signal, gathering DC power
from the reader's signal, and performing other
specialized tasks; and an antenna that handles both
receiving and transmitting the signal.

Figure 4.2 RFID Tags
C. LCD Display
The 8x8 LCD Display provides a simple and clear
output, showcasing a white Liquid Crystal Display
that delivers crisp, high-contrast white text on a blue
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background or backlight.
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Figure 4.3 LCD

D. Bluetooth Module

Wireless communication is rapidly taking the place
of wired connections in electronics and
communication. The HC-05 module is designed to
replace cables, utilizing serial communication to
interact with electronic devices. Typically, it
connects small devices, such as mobile phones, via a
short-range wireless link for file transfer. Operating
on the 2.45GHz frequency band, it supports data
transfer rates of up to 1Mbps, with a range of up to
10 meters.

Figure 4.4 Bluetooth-HC05

V. MODULES

The microcontroller serves as the core component of
the architecture, seamlessly interacting with various
hardware modules like the RFID reader, GSM
modem, and LCD display. This centralized system
ensures the efficient coordination of all components,
thereby streamlining the overall functionality. Its role
extends to managing data flow between devices and
executing the programmed logic required for
operations. RFID readers are critical components of
the architecture, enabling the system to interact with
RFID cards or tags. These readers identify passengers
by reading their RFID cards and calculate the fare
based on the distance traveled. The integration of
RFID readers reduces manual

intervention, offering a fast and reliable method of
fare collection for public transportation. Passengers
are issued RFID tags or cards, which are designed to
store unique identification information. These tags
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interact with RFID readers when tapped at bus
stations or on buses. The system records the entry
and exit points of passengers, ensuring accurate fare
deduction. This method enhances user convenience
and reduces the need for paper tickets. The
microcontroller is connected to a database that stores
essential information, such as passenger details, bus
routes, fare structures, and station locations. This
database enables real-time data retrieval and updates,
ensuring smooth operation. The microcontroller
processes the data collected from the RFID readers
and performs the necessary calculations for fare
deduction. The GSM modem is another vital
component of the system, responsible for
communicating with passengers via text messages.
When the RFID card is tapped, the GSM modem
sends an SMS to the user, providing information
about the remaining balance in their card. This
feature enhances transparency and ensures users are
informed about their account status. The LCD display
acts as the primary output device, providing real-time
information to passengers. When a card is tapped on
the RFID reader, the LCD screen displays details
such as the user's ID, the fare deducted, and the
remaining balance. This instant feedback improves
user experience and builds trust in the system. The
combination of the microcontroller and its peripherals
ensures that the system operates efficiently and
securely. The microcontroller serves as the
communication hub, processing data from the RFID
reader, GSM modem, and LCD display to provide a
seamless experience for both passengers and
operators. The architecture's ability to integrate with a
centralized database allows for better resource
management and  scalability.  Transportation
authorities can access data analytics, enabling them to
optimize routes, monitor passenger traffic, and adjust
fare structures dynamically based on demand.
Security is a significant consideration in this system.
The use of RFID technology ensures that sensitive
passenger data remains secure, as the information on
the cards is encrypted. Additionally, the
microcontroller employs authentication protocols to
validate transactions, minimizing the risk of
fraudulent activities. In conclusion, the architecture's
modular design and use of advanced technologies
like RFID, GSM, and LCD make it an

efficient solution for modern public transportation. It
automates fare collection, enhances user experience,
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and provides valuable insights for transportation
authorities, making it a robust and scalable system.

VI. RESULTS AND DISCUSSION

The proposed smart master card system for public
transportation demonstrates significant

improvements in efficiency, convenience, and
operational effectiveness. Through the integration of
RFID technology, automated fare deduction was
achieved with high accuracy, reducing manual
intervention and streamlining the boarding process.
Real-time communication via GSM  ensures
passengers are informed of their card balance,
enhancing transparency. The system's centralized
database enables seamless data management,
optimizing route planning and fare calculation. Field
testing revealed reduced boarding times and
improved passenger satisfaction, highlighting the
potential for widespread adoption in urban transit
networks. The results validate the system's
scalability, security, and capability to revolutionize
fare collection in public transportation.

VII. CONCLUSION

The smart master card system effectively integrates
multiple modes of transportation, offering seamless
travel and enhanced passenger convenience. By
leveraging RFID technology and real-time
communication, it reduces manual effort, improves
efficiency, and ensures secure transactions. This
innovative solution has the potential to revolutionize
urban transit systems, fostering smarter and more
sustainable mobility.
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