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Abstract: Automatic License Plate Recognition (ALPR) is an advanced computer vision technology that
extracts vehicle registration numbers from images and videos for various applications, including security,
traffic management, and automated parking systems. This research focuses on developing an efficient and
accurate ALPR system leveraging Optical Character Recognition (OCR) and Fuzzy Searching techniques
to enhance accuracy, even with noisy or unclear images.

The system follows a structured approach where license plate images are first captured through a camera,
processed using OCR to extract alphanumeric characters, and further refined with fuzzy searching algorithms
to handle variations caused by lighting, font differences, and image distortions. The extracted license number
is then matched against a database to identify the vehicle owner and generate real-time reports for security
personnel, administrators, or authorities.

A key contribution of this research is the integration of real-time analytics and a user-friendly dashboard
for monitoring visitor logs, security access, and traffic trends. The proposed model is tested on a dataset of
license plate images under varying environmental conditions to evaluate performance in terms of accuracy,
processing time, and robustness. Experimental results demonstrate that our approach significantly improves
recognition accuracy compared to traditional OCR-based models, particularly in challenging scenarios.

This work has broad applications in smart parking systems, automated toll collection, vehicle entry
management in organizations, and traffic surveillance. The future scope includes integrating deep learning-
based recognition methods, expanding the dataset to accommodate multiple regional plate formats, and
enhancing security features with blockchain-based data integrity.

Keywords: License Plate Recognition, OCR, Fuzzy Searching, Image Processing, ALPR, Smart Security,

Automated Vehicle Identification.
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LINTRODUCTION

In today’s security-conscious world, managing and monitoring vehicular access to premises such as gated
communities, organizations, and parking facilities is of paramount importance. The License Plate Recognition
(LPR) based Visitor Entry System offers a modern and efficient solution to automate and streamline the process
of vehicle entry logging. By combining technologies like Optical Character Recognition (OCR), fuzzy
searching, and database management systems, the project aims to create a reliable system that enhances
security while minimizing manual effort.

At the core of the system is OCR technology, which is used to extract license plate numbers from images
captured at entry points. These numbers are then matched using fuzzy searching techniques to account for
any potential recognition errors due to unclear plates, image quality, or font variations. Once verified, the
license number along with visitor information is securely stored in a relational database, ensuring easy
retrieval and accurate record-keeping.

The system is semi-automated, requiring the gatekeeper to capture an image of the incoming vehicle. From
this point onward, the software handles the text recognition, database entry, and matching processes. An admin
dashboard provides real-time access to all logged entries, allowing for effective monitoring, auditing, and
reporting of vehicle visits.

This visitor entry solution offers several key benefits. It eliminates manual data entry errors, accelerates the
check-in process through OCR automation, maintains historical data for future reference, and improves overall
site security by ensuring that only identified and logged vehicles are permitted entry.

The primary objectives of this research are to develop an accurate license plate recognition system using OCR,
enhance recognition accuracy using fuzzy matching, integrate a robust visitor database, and provide a user-
friendly dashboard for administrators. Additionally, the system is tested under various real-world conditions
such as low lighting, angled captures, and motion blur, to assess its performance and reliability.

The scope of this project extends to diverse applications including residential societies, corporate premises,
parking management, and smart city infrastructure. Designed with scalability and security in mind, this
solution is a step toward smarter, more automated vehicle access control systems.

This thesis is structured to cover the following areas: a review of existing literature on automatic license plate
recognition systems, definition of the problem and project requirements, detailed explanation of the proposed
methodology, implementation results and analysis, and finally, a conclusion summarizing findings and
suggesting future enhancements.

1. PROPOSED SYSTEM

The System Workflow for the Enhanced Security Mechanism Based on Automated Vehicle Identification
streamlines vehicle access control at secured premises. It begins with users pre-registering vehicles in a
MySQL/PostgreSQL database, creating a record for quick verification. When a vehicle arrives, a gatekeeper
captures the license plate image, ensuring quality through re-capture prompts if needed. The captured image
is processed by Microsoft Azure’s Vision OCR API, which extracts alphanumeric text with preprocessing
techniques like noise reduction for accuracy. The extracted text undergoes fuzzy matching against registered
plates using algorithms like Levenshtein Distance, handling OCR errors (e.g., “O” vs. “0”) to ensure reliable
verification. If a match is found (similarity score >80%), the system automatically logs the entry with metadata
like timestamp and gatekeeper ID. Unmatched vehicles prompt manual entry by the gatekeeper, ensuring all
entries are recorded. Both paths store data in the database for auditing. The workflow concludes with an admin
dashboard, enabling real-time monitoring, historical searches, and report generation (daily/weekly/monthly).
Alerts for suspicious activity enhance security, while the top-to-bottom diagram clearly illustrates this
efficient, scalable process.
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Fig. Flow Chart
1. User Registration (Pre-Entry Setup)

Authorized users (e.g., staff or students) register their vehicles in advance through the system.
Information such as vehicle number, user ID, and department is stored in the database.

2. Vehicle Arrival at the Gate

When a vehicle reaches the entry gate, the gatekeeper initiates the process by capturing an image of
the license plate using a camera or mobile device.

3. Image Sent for OCR Processing

The captured image is sent to the Microsoft Azure OCR service, which extracts the alphanumeric
license plate data from the image.

4. Fuzzy Match Verification

The extracted license plate text is compared against pre-registered records in the database using a
fuzzy search algorithm.This step accounts for OCR inaccuracies such as misread characters (e.g., "O"
VS "OH Hl" Vs HI")

5. Decision Point — Match or No Match

If a match is found, the entry is logged automatically, granting vehicle access.

If no match is found, the gatekeeper is prompted to manually enter visitor details into the system.
6. Data Logging and Storage

Whether automated or manual, all entries are stored in the system database, along with timestamps
and additional visitor information.

7. Admin Monitoring and Report Generation
Administrators can monitor activity in real-time via a dashboard.

The system supports report generation for auditing, security analysis, and visitor tracking.
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1v. CONCLUSION

The implementation of Microsoft Azure Cognitive Services OCR, OpenCYV for image preprocessing, and
Fuzzy for fuzzy string matching provides a highly efficient and automated vehicle license plate
recognition system. The project successfully extracts text from license plate images, processes them for
improved readability, and accurately matches them with the stored database records.

One of the major advantages of this system is its ability to handle real-world challenges such as poor
lighting conditions, image noise, and slight OCR errors, which would otherwise lead to incorrect
recognition. By leveraging Azure OCR, the system eliminates the need for manual intervention in extracting
text from images, making it highly scalable and reliable for various applications. OpenCV enhances the
clarity of input images, ensuring that OCR gets the best possible data for recognition. FuzzyWuzzy’s
approximate matching algorithm ensures that minor errors introduced by OCR do not result in failed
matches, making the system highly tolerant to inconsistencies.

Compared to traditional manual verification or basic OCR-based approaches, this multi-step intelligent
processing system significantly enhances accuracy, reduces human effort, and speeds up the vehicle
verification process. The cloud-based nature of Azure OCR also ensures that the solution can be deployed
across multiple locations without requiring extensive local computational resources, making it ideal for
large-scale applications such as smart traffic management, parking automation, and security systems.
Thus, this project demonstrates an innovative and automated approach to vehicle number plate

recognition, ensuring efficiency, scalability, and robustness in real-world deployment scenarios.
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