ISSN: 2582-7219

International Journal of Multidisciplinary
Research in Science, Engineering and Technology

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Impact Factor: 9.864 Volume 9, Issue S, May 2026



© 2026 IJMRSET | Volume 9, Issue 5, May 2026| DOI:10.15680/IJMRSET.2026.0905101

BB ISP L | www.ijmrset.com | Impact Factor: 9.864| ESTD Year: 2018|

46!9 International Journal of Multidisciplinary Research in
2 .': v . 3 . - (3 & N N M
S - Ly Science, Engineering and Technology (LIMRSET)
IIMBSET (A Mouthly, Peer Reviewed, Refereed. Scholarly Indexed, Open Access Journal)

Automatic Toll Collection and Traffic
Monitoring System using RFID and
Raspberry Pi

Prof. Dr. Prashant Dike!, Astha Darekar?, Prabha Zaware?, Tejas Bache?
Assistant Professor, Dept. of E&TC, DYPCOE, Pune, India'
B. E Student, Dept. of E&TC, DYPCOE, Pune, India®

ABSTRACT: Automatic toll collection and traffic monitoring systems are becoming essential for modern transportation
infrastructure. Manual toll collection creates traffic congestion, increases waiting time, and requires large manpower. The
proposed system uses RFID technology and Raspberry Pi for automated toll collection and real-time traffic monitoring.
RFID tags attached to vehicles are detected automatically by the RFID reader, and toll amounts are deducted from the
registered account. The Raspberry Pi processes vehicle information, controls the barrier gate, and updates transaction
records. The system also monitors vehicle movement efficiently and reduces human intervention.

L. INTRODUCTION

Toll collection systems are an essential part of highway transportation management and infrastructure maintenance.
Traditional toll collection methods mainly depend on manual cash payment systems, which increase vehicle waiting time
and create heavy traffic congestion at toll plazas. Manual systems also require large manpower, consume more fuel due
to long queues, and increase the possibility of human errors during transaction processing. With the rapid increase in the
number of vehicles on highways, there is a growing need for an automated and intelligent toll collection system that can
improve efficiency and reduce traffic delays
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Fig.1 Automatic toll collection system

Recent advancements in embedded systems, RFID technology, and automation have made it possible to develop smart
toll collection systems capable of operating with minimal human intervention. RFID (Radio Frequency Identification)
technology provides fast and contactless vehicle identification using RFID tags attached to vehicles. Each RFID tag
contains unique identification information that can be detected automatically by an RFID reader. Raspberry Pi acts as the
central processing unit that controls vehicle verification, toll deduction, traffic monitoring, and barrier gate operation.
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In the proposed “Automatic Toll Collection and Traffic Monitoring System using RFID and Raspberry Pi,” the RFID
reader detects the vehicle tag when the vehicle approaches the toll booth. The Raspberry Pi processes the received
information and verifies the vehicle details stored in the database. If the vehicle is authorized and sufficient balance is
available in the account, the toll amount is deducted automatically, and the barrier gate opens using a servo motor.
Transaction details are displayed on the LCD screen, and the complete vehicle information is stored for monitoring and
future reference.

The system also performs traffic monitoring by maintaining records of vehicle movement and toll transactions. This helps
improve highway traffic analysis and management. The proposed project reduces manual effort, minimizes traffic
congestion, improves toll collection speed, and provides secure and reliable toll management.

II. LITERATURE REVIEW

A critical assessment of the work carried out in the field of automatic toll collection and intelligent traffic monitoring
systems has been studied to understand the present technologies and limitations. Due to the rapid increase in vehicle
population and highway traffic, traditional toll collection methods are becoming inefficient and time-consuming. Manual
toll collection systems create traffic congestion, increase fuel consumption, and require more manpower for operation.
To overcome these problems, researchers have focused on RFID technology, Raspberry Pi, IoT, and embedded systems
for developing automated toll collection solutions.

Several researchers have proposed RFID-based toll collection systems for fast and contactless vehicle identification.
RFID technology provides secure communication between the vehicle and toll booth, reducing transaction time
significantly. Raspberry Pi-based systems are widely used because of their compact size, low cost, and ability to process
real-time data efficiently. Traffic monitoring and vehicle tracking systems are also integrated with toll management
systems to improve highway transportation efficiency and maintain proper records of vehicle movement.The following
literature survey explains important research contributions related to automated toll collection and traffic monitoring
systems.

K. P. Ashok Kumar and M. Sridevi proposed “RFID Based Automatic Toll Collection System” in IEEE,
2021.[1]The authors proposed an automatic toll collection system using RFID technology for vehicle identification and
automated payment processing. RFID tags were attached to vehicles, and RFID readers were installed at toll booths for
fast and contactless communication. The system automatically detected vehicles approaching the toll plaza and deducted
toll charges from the registered user account. The proposed system reduced waiting time, minimized manual cash
handling, and improved overall toll booth efficiency. The system also improved transaction accuracy and reduced the
chances of human error during toll collection.

Relevance to Current Research

This research provides the basic concept of RFID-based toll collection systems and explains how RFID technology can
be used for automatic vehicle identification and fast toll processing. The paper helped us understand the importance of
contactless communication in reducing waiting time and traffic congestion at toll plazas. The automatic deduction
mechanism used in this research is highly relevant to our project because our system also performs automated toll
collection using RFID tags and RFID readers.The proposed work also highlights the advantages of replacing manual toll
systems with automated systems for improving efficiency and reducing manpower requirements. Our project follows a
similar approach by integrating RFID technology with Raspberry Pi for faster processing, automatic toll deduction, and
traffic monitoring. This research provided useful guidance in designing the RFID communication and transaction process
1n our system.

R. Naveen Kumar and P. Rajasekar proposed “Smart Toll Booth System using Raspberry Pi” in International
Journal of Engineering Research, 2022[2]The authors developed a smart toll booth system using Raspberry Pi as the
main controller for toll processing and gate control. The system used RFID readers, LCD displays, and servo motors for
automatic toll collection and barrier gate operation. Vehicle transaction details were stored in a database for monitoring
and future reference. The Raspberry Pi processed vehicle information quickly and controlled the toll gate automatically
after successful verification. The system also improved toll booth automation and reduced transaction delay.
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Relevance to Current Research

This paper demonstrates the practical use of Raspberry Pi in automated toll collection systems and explains how
Raspberry Pi can be integrated with different hardware modules such as RFID readers, LCD displays, and servo motors.
The research is highly useful for our project because Raspberry Pi is used as the main processing unit in our system for
handling toll transactions, database verification, and traffic monitoring operations.The automatic gate control mechanism
discussed in this paper also provided useful implementation ideas for our project. The study helped us understand real-
time processing and hardware interfacing using Raspberry Pi. Our project follows a similar architecture by using
Raspberry Pi to manage RFID detection, toll deduction, LCD display operation, and automatic barrier gate control
efficiently.

S. Harish and V. Prakash proposed “IoT Based Traffic Monitoring and Management System” in IEEE,
2020[3]The researchers proposed an intelligent traffic monitoring system using IoT technology for real-time vehicle
monitoring and traffic analysis. The system monitored vehicle movement continuously and transmitted traffic
information to a centralized server for efficient traffic management. Sensors and embedded controllers were used to
collect traffic data and improve transportation planning. The system also provided traffic density analysis and vehicle
tracking features for highway monitoring applications.

Relevance to Current Research

This work helps in understanding real-time traffic monitoring techniques integrated with transportation systems. The
research explains how vehicle movement data can be collected, monitored, and analyzed for improving highway traffic
management. This concept is important for our project because our system not only performs toll collection but also
maintains vehicle movement records for monitoring purposes.The IoT-based monitoring concepts discussed in this paper
provided useful ideas for improving data management and traffic analysis in our project. The research also highlighted
the importance of intelligent transportation systems in reducing traffic congestion and improving transportation
efficiency. Our project combines automatic toll collection with traffic monitoring features to create a more efficient and
reliable toll management solution.

M. Chandrasekar and P. Karthik proposed “Automated Highway Toll Collection using Embedded Systems” in
LJERT, 2021[4]The authors developed an embedded system-based toll collection model that automated toll deduction
and barrier gate operation using RFID technology. The system automatically verified vehicle details and controlled the
gate mechanism without manual intervention. The proposed method reduced transaction delay and improved toll
collection speed at highway toll plazas. Embedded controllers were used for real-time processing and communication
between hardware modules.

Relevance to Current Research

The research provides implementation details for automated toll collection and barrier gate control systems using
embedded technologies. The concepts discussed in this paper helped us understand the importance of real-time processing
and synchronization between different hardware components in toll management systems.This paper is directly related
to our project because our system also automates toll collection using RFID technology and controls the barrier gate
automatically after successful verification. The embedded system approach explained in this research helped us improve
system reliability and transaction processing speed. It also provided useful information regarding hardware integration
and automatic gate operation.

A. Ramesh and D. Suresh proposed “Smart Transportation System using RFID and Raspberry Pi” in
International Conference on Smart Systems, 2023[5]The authors proposed a smart transportation system using RFID
and Raspberry Pi for vehicle identification, automated toll collection, and traffic management. The system improved
transportation efficiency by reducing manual processing and enabling automated monitoring of vehicles at toll booths.
The research also highlighted the importance of intelligent transportation systems in modern smart city applications. The
proposed system increased automation and improved overall toll management performance.

Relevance to Current Research

This research highlights the importance of RFID and Raspberry Pi in intelligent transportation systems and demonstrates
how automation can improve highway transportation management. The paper helped us understand how smart
transportation systems can be implemented using low-cost embedded hardware and RFID technology.The vehicle
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identification and automated monitoring concepts discussed in this research are directly applicable to our project. Our
system also uses RFID and Raspberry Pi for automatic toll collection, vehicle verification, and traffic monitoring. The
research provided useful guidance in improving system automation, reducing manual intervention, and increasing
operational efficiency at toll plazas.

No. | Paper Title Author Name Key Points Remark

1 RFID Based | K. P.  Ashok | RFID technology is used for automatic | Reduces traffic congestion and
Automatic Toll | Kumar, M. Sridevi, | toll deduction and vehicle identification waiting time.
Collection System | 2021

2 Smart Toll Booth | R. Naveen Kumar, | Raspberry Pi controls toll processing and | Provides efficient and low-cost
System using | P. Rajasekar, 2022 | gate automation. toll management.
Raspberry Pi

3 IoT Based Traffic | S.  Harish, V. | Real-time traffic monitoring using IoT | Improves traffic analysis and
Monitoring and | Prakash, 2020 technology. highway management.
Management
System

4 Automated M. Chandrasekar, | Embedded systems automate toll | Minimizes manual intervention.
Highway Toll | P. Karthik, 2021 collection and barrier operation.
Collection  using
Embedded Systems

5 Smart RFID and Raspberry Pi are used for | Enhances automation and traffic
Transportation A. Ramesh, D. | intelligent transportation management. monitoring efficiency.
System using RFID | Suresh, 2023
and Raspberry Pi

III. METHODOLOGY OF PROPOSED SURVEY

Automatic toll collection and traffic monitoring systems are becoming an important part of modern intelligent
transportation systems. Traditional toll collection methods involve manual cash payment and vehicle verification, which
increases traffic congestion, waiting time, fuel consumption, and operational complexity. To overcome these issues,
researchers have proposed various automated toll collection techniques using RFID technology, Raspberry Pi, 10T,
embedded systems, and traffic monitoring methods.

The proposed survey focuses on studying different technologies and methods used in automated toll collection and traffic
monitoring systems. The survey mainly analyzes RFID-based vehicle identification systems, Raspberry Pi-based
automation systems, intelligent traffic monitoring techniques, database management methods, and automatic barrier
control systems. The purpose of this survey is to understand the advantages, limitations, and practical applications of
these technologies in real-world transportation systems.

RFID Based Toll Collection Systems

RFID (Radio Frequency Identification) technology is widely used in automatic toll collection systems for vehicle
identification and automated payment processing. RFID tags are attached to vehicles, and RFID readers installed at toll
plazas detect the tags automatically when vehicles approach the toll gate.

Researchers have observed that RFID-based systems reduce transaction time significantly compared to manual toll
collection systems. RFID technology provides contactless communication, reduces human intervention, and improves
toll booth efficiency. The survey also shows that RFID systems improve transaction accuracy and minimize traffic
congestion at toll plazas.
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However, RFID systems may face issues such as limited detection range, signal interference, and unauthorized RFID
duplication. Many researchers have suggested using encrypted RFID communication and advanced authentication
methods to improve system security and reliability.

Raspberry Pi Based Automation Systems

Raspberry Pi is widely used in intelligent transportation and automation systems because of its low cost, compact size,
and real-time processing capability. Researchers have used Raspberry Pi for toll transaction processing, RFID
verification, traffic monitoring, database management, and automatic gate control.

The survey shows that Raspberry Pi can efficiently handle multiple hardware modules such as RFID readers, LCD
displays, cameras, sensors, and servo motors. Raspberry Pi-based systems improve system flexibility and reduce
hardware complexity. Researchers have also integrated Raspberry Pi with IoT technology for remote monitoring and
cloud-based toll management applications.

One limitation observed in some systems is the processing delay during continuous vehicle transactions. Proper
optimization of software and database communication is necessary for improving real-time performance.

Traffic Monitoring and Vehicle Tracking Systems

Traffic monitoring systems are used for analyzing vehicle movement, traffic density, and highway transportation
efficiency. Researchers have proposed various IoT-based and sensor-based traffic monitoring techniques for collecting
vehicle data in real time.

The survey indicates that intelligent traffic monitoring systems help in reducing traffic congestion, improving highway
planning, and maintaining proper vehicle movement records. Vehicle tracking and monitoring features are often
integrated with toll collection systems to improve transportation management efficiency.

Many researchers also suggested integrating camera-based monitoring systems and ANPR (Automatic Number Plate
Recognition) technology with RFID systems for improved vehicle verification and security monitoring.

Database Management and Transaction Systems

Database management plays an important role in automated toll collection systems. Researchers have used centralized
and cloud-based databases to store vehicle information, RFID details, account balances, transaction history, and traffic
monitoring records.

The survey shows that efficient database systems improve transaction speed, record maintenance, and real-time
monitoring. Cloud-based databases also provide remote accessibility and centralized control for multiple toll plazas.

However, database synchronization and network dependency are major challenges in cloud-based toll systems.
Researchers have suggested backup storage methods and local database synchronization to improve system reliability
during network failures.

Automatic Barrier Gate Control Systems
Automatic barrier gate systems are used for controlling vehicle movement after successful toll verification. Researchers
have used servo motors, DC motors, and embedded controllers for automatic gate operation in toll plazas.

The survey indicates that automated barrier systems reduce manual work and improve toll transaction speed. Barrier gate
automation also improves security by preventing unauthorized vehicle entry. Researchers have focused on improving

synchronization between RFID verification and gate operation to avoid unnecessary delays.

Improper sensor placement and communication delay may sometimes affect gate performance. Therefore, proper
calibration and testing are necessary for reliable operation.
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Findings from the Proposed Survey

The proposed survey concludes that RFID technology and Raspberry Pi are highly effective for automated toll collection
and traffic monitoring applications. RFID-based systems provide fast and contactless vehicle identification, while
Raspberry Pi enables real-time processing and hardware integration.

The survey also highlights that integrating traffic monitoring, IoT communication, database management, and automatic
gate control improves overall transportation efficiency. Intelligent toll collection systems reduce manual work, minimize
waiting time, and improve highway traffic management.

Future developments in this field can include ANPR integration, cloud-based monitoring, online payment systems, and
smart city transportation management applications for creating more advanced and secure toll collection systems.

IV. CONCLUSION AND FUTURE WORK

The proposed survey on “Automatic Toll Collection and Traffic Monitoring System using RFID and Raspberry Pi”
presents a detailed study of various technologies and methods used in intelligent transportation and automated toll
management systems. Traditional toll collection systems face several problems such as traffic congestion, long waiting
time, increased fuel consumption, manual errors, and higher operational costs. To overcome these challenges, researchers
have developed automated toll collection systems using RFID technology, Raspberry Pi, IoT, embedded systems, and
traffic monitoring techniques.

From the survey, it is observed that RFID technology provides fast and contactless vehicle identification, which helps in
reducing transaction time and improving toll booth efficiency. Raspberry Pi-based systems offer low-cost and flexible
solutions for toll processing, vehicle verification, database management, and automatic gate control. Traffic monitoring
systems also help in analyzing vehicle movement and improving highway transportation management.

The survey also highlights the importance of integrating multiple technologies such as RFID, IoT, cloud databases, and
intelligent monitoring systems for creating reliable and efficient toll management solutions. Automated toll collection
systems reduce manual intervention, improve transaction accuracy, and minimize traffic congestion at toll plazas.

In conclusion, RFID and Raspberry Pi-based toll collection systems provide an effective solution for intelligent
transportation management. These systems improve toll collection efficiency, reduce operational complexity, and support
real-time traffic monitoring. The survey confirms that automated toll management systems are an important part of future
smart transportation infrastructure.

Future Work

Future improvements in automatic toll collection and traffic monitoring systems can focus on integrating advanced
technologies for better performance, security, and scalability.

* Integration of ANPR (Automatic Number Plate Recognition) technology along with RFID for improved vehicle
verification and security.

* Cloud-based database systems for centralized toll management and real-time monitoring across multiple toll plazas.

* Online payment gateway integration for automatic account recharge and digital payment support.

* [oT-based remote monitoring systems for smart highway transportation management.

* Long-range RFID technology for faster vehicle detection and reduced traffic congestion.

* Al-based traffic analysis for monitoring traffic density and predicting traffic flow patterns.

» Automatic emergency vehicle detection for providing priority access to ambulances and emergency services.

* Solar-powered toll booth systems for energy-efficient and eco-friendly operation.

» Smart city integration for intelligent transportation and centralized traffic management applications.
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