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ABSTRACT: This research presents the development of an RFID-based RC (Registration Certificate) book system designed for
vehicle information management. The system utilizes an RFID reader and tags, each carrying a unique identity number, to streamline
the process of retrieving and displaying vehicle data. The RFID reader, connected to a microcontroller, communicates with a
centralized database hosted on a website. When an RFID card associated with a vehicle is scanned, relevant information, such as
registration details and ownership, is displayed on a screen. This system aims to provide an efficient, secure, and automated solution
for vehicle verification and management.

KEYWORDS: RFID, RC Book, Vehicle Management, Microcontroller, Database, Information Retrieval
[. INTRODUCTION

The Registration Certificate (RC) book is an essential document that proves the ownership of a vehicle and provides important
information, including the vehicle's registration number, owner's details, chassis number, and other regulatory data. Traditionally,
vehicle information is stored in physical documents or decentralized systems, which often result in several inefficiencies. These
manual methods of maintaining and accessing vehicle information can lead to delays, human errors, loss of data, and even security
breaches. For instance, during routine vehicle inspections, law enforcement officers need to manually verify vehicle details, which
can be time-consuming and prone to mistakes. Similarly, vehicle registration processes often involve extensive paperwork, further
adding to inefficiencies.

To address these limitations, this paper proposes an RFID-based RC book system that automates the process of vehicle data retrieval
and management. By leveraging Radio Frequency Identification (RFID) technology, the system eliminates the need for physical
documents and manual data entry. RFID technology enables the wireless communication between an RFID reader and RFID tags
that are embedded in objects, in this case, the RC book. Each vehicle is assigned an RFID tag that carries a unique identifier, which
can be scanned by an RFID reader. The reader, connected to a microcontroller, retrieves the tag’s unique identifier and sends it to a
web-based database where the vehicle's information is securely stored. Upon scanning, the system automatically fetches the relevant
data from the database and displays it on a screen for verification or record-keeping purposes.
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II. RELATED WORK

RFID technology has been widely adopted in various fields such as supply chain management, inventory control, and
asset tracking. Recent studies have demonstrated the effectiveness of RFID systems in improving data accuracy and
retrieval speed in automated environments. However, its application in vehicle registration and management remains
underexplored. This research builds on previous work by integrating RFID technology with a microcontroller-based
system to enhance vehicle information management, offering a secure and scalable solution.

Several studies have explored the potential of RFID in automating processes, yet few have focused specifically on
vehicle registration and data retrieval. The proposed system bridges this gap, providing a modern approach to vehicle
information management.

[II. PROPOSED ALGORITHM
Step 1: RFID Tag Scanning
e The RFID reader is activated and awaits an RFID tag to be presented.
e  When an RFID card is brought within the range of the reader, the reader scans the unique ID (UID) stored on
the tag.

Step 2: Data Transmission to Microcontroller
e The RFID reader sends the scanned UID to the microcontroller for processing.
e The microcontroller validates the format of the UID to ensure that it corresponds to a valid RFID tag.

Step 3: Communication with the Web-Based Database
e The microcontroller establishes communication with the web-based database over a network connection.
e It sends the UID to the database, requesting the corresponding vehicle information.

Step 4: Data Retrieval from the Database
e The database searches for the UID in its records to retrieve the vehicle information.
e If a match is found, it returns the details (e.g., vehicle registration number, owner name, model, etc.) to the
microcontroller.

Step S: Error Handling
e If the UID does not match any records in the database, the system generates an error message, such as
"Vehicle Not Found."
e  The error message is displayed on the screen for the user.

Step 6: Displaying Vehicle Information
e Once the data is retrieved successfully, the microcontroller processes it and sends it to the display unit.
e The vehicle details are shown on the screen for verification and further use (e.g., by law enforcement officers,
toll booths, etc.).

Step 7: System Idle Mode
e After completing the process, the system resets and returns to an idle state, waiting for the next RFID card to
be scanned.

IV.PSEUDO CODE

Start

Initialize RFID Reader

Initialize Microcontroller

Initialize Web-based Database Connection

While system is ON:
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Wait for RFID Tag to be scanned

If RFID Tag is scanned:
Read UID from RFID Tag
Send UID to Microcontroller
Microcontroller sends UID to Database

If UID is found in Database:
Retrieve corresponding vehicle information
Send vehicle data to Microcontroller
Display vehicle data on screen

Else:
Display "Vehicle Not Found" error message

Return system to idle state
End While
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V. SIMULATION RESULTS

RFID Scanning: When the RFID card is scanned by the RFID reader, the unique identification number is captured
and sent to the microcontroller.

Data Processing: The microcontroller processes the RFID data and communicates with the web-based database to
retrieve the corresponding vehicle information.

Information Display: The vehicle details are displayed on the screen, allowing users to quickly verify and view
the information.

The RFID-based RC book system was tested using multiple RFID cards, each representing a different vehicle.

Upon scanning, the system successfully retrieved and displayed the vehicle information within milliseconds. Key

performance indicators include:

e Time Taken for Retrieval: Information was retrieved in less than 200 milliseconds on average.

e Error Rate: There was a 0% error rate in terms of incorrect vehicle data being displayed.

e  Scalability: The system demonstrated the ability to handle large numbers of RFID cards without degradation
in performance.

A sample system architecture is shown in Figure 1, while the hardware setup is depicted in Figure 2. The results

indicate that the RFID-based system significantly improves the speed and accuracy of vehicle information retrieval

compared to traditional methods.
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Fig.1. A sample system architecture Fig. 2. The hardware setup

VI. CONCLUSION AND FUTURE WORK
This paper presents a novel approach to vehicle information management using RFID technology. The proposed system
automates the process of retrieving and displaying vehicle details, providing a more efficient and secure solution
compared to traditional methods. The system's real-time data retrieval capabilities and its potential to reduce human
error make it a valuable tool for vehicle registration and management.

1. Integration with Government Databases: The system could be linked with official government databases to
enable real-time access to verified vehicle information, including ownership transfers and regulatory
compliance updates.
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2. GPS Tracking: Integrating GPS modules would allow for real-time vehicle tracking, offering benefits for
fleet management, stolen vehicle recovery, and road safety monitoring.

3. Mobile Application: A mobile app can be developed to allow users to access vehicle data from their
smartphones, providing additional features such as reminders for insurance renewals and vehicle servicing.

4. Real-time Data Updates: Future versions of the system could support real-time updates to reflect changes in
vehicle ownership, registration, and status instantly.

5. IoT Integration: IoT devices could be incorporated to monitor and record additional vehicle data, such as
engine health or fuel levels, and automatically store this information in the database for maintenance purposes.

6. Enhanced Security: Future iterations could include advanced encryption techniques and secure authentication
methods to protect vehicle data from unauthorized access.

7. Smart City Integration: The system could be expanded to integrate with smart city infrastructure for
automated toll collection, parking management, and traffic monitoring.
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