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Abstract:

Traffic management and enforcement of road safety regulations have become increasingly
crucial in modern urban environments, as the number of vehicles on the roads continues to surge. With
the rise in traffic violations, particularly signal disobedience, there is a pressing need for innovative
solutions that can efficiently detect and penalize offenders while reducing the burden on law
enforcement personnel.

The E-Challan System harnesses the power of cutting-edge computer vision techniques, most
notably Automatic Number Plate Recognition (ANPR), to accurately capture and decipher vehicle
number plates in real- time. High-resolution cameras strategically positioned at traffic junctions and
signal intersections actively monitor passing vehicles, automatically detecting those that violate traffic
signals.

Upon successful identification of a signal violation, the E-Challan System promptly generates
an electronic challan, or e-challan, containing detailed information about the violation, such as the
date, time, and location of the incident. This comprehensive documentation serves as indisputable
evidence of the offense and provides an essential legal foundation for imposing fines on violators. with

an Auto Debit Fine mechanism.

Introduction

1.1 Motivation
The crux of our innovation lies in the prompt and accurate identification of offenders. Upon
successfully capturing a violation, the E-Challan System swiftly generates an electronic challan, or e-
challan, containing detailed information about the incident, including the date, time, and location. This
comprehensive documentation serves as indisputable evidence of the offense, establishing a robust
legal foundation for imposing fines on violators.

One of the key strengths of the E-Challan System lies in its commitment to reducing the burden on law
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enforcement personnel. By automating the process of detecting and penalizing traffic signal violations,
our system allows law enforcement agencies to allocate their resources more strategically, focusing on
more complex aspects of maintaining public safety.Furthermore, our project incorporates an Auto Debit
Fine mechanism, streamlining the fine collection process and ensuring swift and efficient resolution.
This not only enhances the overall effectiveness of the enforcement process but also serves as a
powerful deterrent against future traffic violations. In summary, the E-Challan System is not just a
technological marvel; it is a holistic solution to the growing challenges of traffic management and road
safety enforcement in modern urban environments. By leveraging state-of-the-art computer vision
technologies, we aspire to create safer roads, relieve the burden on law enforcement, and foster a
culture of responsible driving. Our project embodies the spirit of innovation, paving the way for a safer

and more efficient future on our roads.

1.2 Problem Statement:

In contemporary urban environments, the escalating number of vehicles on the roads has given
rise to significant challenges in traffic management and road safety enforcement. The pressing issue at
hand is the timely and accurate identification of traffic signal violators, necessitating a solution that not
only ensures swift detection but also establishes a robust legal foundation for imposing fines on
offenders.

Existing systems often fall short in addressing this need, leading to increased burdens on law
enforcement personnel who struggle with manual identification and documentation processes. The lack
of an automated and efficient system further compounds the challenges in maintaining public safety on
the roads. To address these issues, our proposed innovation, the E-Challan System, focuses on the
prompt and accurate identification of traffic signal violations. By swiftly generating detailed electronic
challans upon successful violation capture, the system aims to establish indisputable evidence of
offenses, creating a robust legal foundation for fines.

One of the primary objectives of the E-Challan System is to alleviate the burden on law
enforcement personnel. The system's commitment to automating the process of detecting and
penalizing traffic signal violations aims to allow law enforcement agencies to strategically allocate their
resources. This, in turn, enables them to focus on more complex aspects of maintaining public safety,
enhancing overall efficiency in traffic management.

Additionally, the incorporation of an Auto Debit Fine mechanism in our project seeks to
streamline the fine collection process, ensuring swift and efficient resolution. This not only contributes
to the overall effectiveness of the enforcement process but also serves as a powerful deterrent against

future traffic violations.
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1.3 Obijective of the project:

The primary objective of the E-Challan System project is to enhance traffic management and road
safety by leveraging cutting-edge computer vision techniques, particularly Automatic Number Plate
Recognition (ANPR). The project aims to address the escalating challenge of traffic violations,
specifically signal disobedience, in modern urban environments with a focus on efficiency, accuracy,
and reduced dependence on law enforcement personnel.

Efficient Traffic Violation Detection:- Implement high-resolution cameras strategically positioned at
key traffic junctions and signal intersections. Utilize ANPR technology to actively monitor passing
vehicles in real-time and automatically detect those violating traffic signals.

Automated Challan Generation:- Develop a robust system that promptly identifies signal violations and
generates electronic challans (e-challans) with detailed information.
Ensure accurate documentation, including the date, time, and location of the incident, to establish an

indisputable legal foundation for imposing fines.

Reduced Burden on Law Enforcement:- Alleviate the burden on law enforcement personnel by
automating the process of identifying and penalizing traffic offenders.
Enable law enforcement agencies to focus on more complex tasks, improving overall efficiency in

managing traffic violations.

Legal Compliance and Evidence Generation:- Ensure that the generated e-challans serve as
comprehensive and legally sound evidence of the offense.Facilitate streamlined legal proceedings by

providing accurate and indisputable documentation for each traffic violation.

Auto Debit Fine Mechanism:- Implement an Auto Debit Fine mechanism to streamline the fine
collection process.Integrate secure payment gateways to facilitate prompt and hassle-free payment of

fines by offenders.

Public Awareness and Deterrence:- Enhance public awareness about the E-Challan System to promote
adherence to traffic regulations.Use the system as a deterrent by effectively penalizing violators,

contributing to a safer and more orderly urban traffic environment.
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Continuous Improvement and Adaptability:- Establish a framework for continuous improvement and
adaptation of the E-Challan System based on evolving technologies and traffic management
requirements.

Regularly update the system to incorporate feedback, address emerging challenges, and enhance its
overall effectiveness.By achieving these objectives, the E-Challan System aims to revolutionize the
approach to traffic management, ensuring a safer and more efficient urban transportation system while

promoting adherence to road safety regulations.

14 Scope:
Integration of Support Vector Machine (SVM) Technology: - Incorporate Support Vector Machine
(SVM) technology into the ANPR system for effective localization and recognition of Indian vehicle
number plates from digital images. This includes the utilization of "Otsu's methods™ for pre-processing

and "feature-based localization methods" for enhanced reliability and optimized processing time.

Image Enhancement and Segmentation Techniques:- Apply image enhancement techniques, including
the Wiener2 filter and segmentation processes involving Sobel and Bilateral filters, as discussed in
Paper 2. These techniques aim to reduce noise, smooth images, and accurately detect individual
characters.

OCR for Vehicle Number Plate Recognition:- Implement Optical Character Recognition (OCR)
techniques, as outlined in Paper 3, to recognize characters on the vehicle number plates. This involves
converting input images to grayscale, segmenting characters, and comparing them against a database.

Mathematical Morphological Operations for Number Plate Recognition:

Explore the use of mathematical morphological operations, as detailed in Paper 4, for accurate vehicle
number plate recognition. This includes operations such as image enhancement, morphological

transformation, and template matching for character recognition.

Mobile-Based ANPR System for Car Park Management:- Investigate the adoption of a mobile-based
ANPR solution, as proposed in Paper 5, to aid in vehicle identification and registration for car park
management. This involves the implementation of OCR using the mobile device camera for efficient

number plate detection.
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Comprehensive System for Indian Vehicle Identification:- Strive to create a comprehensive system for
Indian vehicle identification based on license plate recognition, as discussed in Paper 4. The goal is to
design a system that performs well on various types of vehicle license plate images and addresses

recognition errors effectively.

Efficient Search and Retrieval of Vehicle Information-: Focus on developing an ANPR system that
facilitates faster and easier search and retrieval of vehicle information, particularly for law enforcement

purposes. This includes identifying uninsured, stolen, or improperly driven vehicles.

Adherence to Government Regulations:-Ensure that the ANPR system adheres to government
regulations related to vehicle plates, as highlighted in Paper 3. This involves considering conditions

such as the color of vehicle plates and appropriate brightness and contrast for effective functioning.

Continuous Improvement and Adaptability:- Establish a framework for continuous improvement and
adaptation of the ANPR system based on emerging technologies, feedback, and evolving traffic

management requirements.

1.5 Project Introduction:

Automatic Number Plate Recognition (ANPR) is a technology employing pattern recognition to
interpret vehicle number plates. In straightforward terms, ANPR cameras capture images of passing
vehicles' number plates, which are then processed by a computer system to extract details about the
vehicles. Comprising cameras linked to a computer, ANPR reads Vehicle Registration Marks,
commonly known as number plates, from digital images taken by cameras in mobile units, traffic
vehicles, or Closed Circuit Television (CCTV). The digital image undergoes conversion into data and is
processed through the ANPR system, utilizing a method primarily based on edge detection, OCR
operation, and identifying rectangles in a vehicle image.

In today's context, vehicle ownership is not just a luxury but a necessity, accompanied by potential
catastrophic situations. Therefore, ensuring safety and security, along with vehicle monitoring to
prevent mishaps, is crucial. This approach enables instantaneous retrieval of vehicle details through
image processing, facilitates agency vehicle location detection, and automatically alerts users to any
registered traffic violations. A vehicle tracking system, utilizing GPS, involves a device within the

vehicle and operational base software for real-time tracking and monitoring, often complemented by
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mapping applications such as Google Maps, Here Maps, Bing Maps, etc.

ANPR systems can store captured images, license plate text, and in some cases, a photograph of the
driver. Infrared lighting is commonly used to enable image capture regardless of the time of day.
Intersection monitoring cameras may incorporate a powerful flash to illuminate the picture and alert the
offender to their mistake. ANPR technology tends to be region-specific due to variations in license

plate formats from one location to another.

LITERATURE SURVEY
Paper 1:

Amninder Kaur, Sonika Jindal ,Richa Jindal “License Plate Recognition Using Support Vector
Machine (SVM)” Dept. Of Computer Science, International Journal of Advanced Research in

Computer Science and Software Engineering, Volume 2, Issue 7.

Context:

ANPR, or Automatic Number Plate Recognition, serves as a comprehensive mass surveillance system
designed to capture images of vehicles and identify their license plate numbers. This paper introduces
a system that integrates Support Vector Machine (SVM) technology to effectively locate and read
Indian vehicle number plates from digital images. The proposed model employs "Otsu's methods™ for
pre-processing and "feature-based localization methods™ for number plate localization, ensuring
reliability and optimizing processing time. The final step involves character recognition using the

Support Vector Machine.

Furthermore, this paper introduces an alternative algorithm for number recognition, leveraging
Support Vector Machine (SVM) technology. This approach employs SVM to train character samples,
establishing rules for the recognition of numbers on license plates. SVM, a supervised learning
technique initially discussed by Vatnik, is rooted in Statistical Learning Theory (SLT) and pursues
structural risk minimization for optimal generalization. The simplicity of SVM's foundational ideas
offers clear intuition regarding learning from examples. Importantly, SVMs exhibit high performance
in practical applications, making them a compelling choice in pattern classification. Over the decades,
SVMs have gained increasing importance in the realm of pattern recognition, evolving into a crucial

tool from the 1960s to the present
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1.2 Paper 2

ANISH LAZRUS,SIDDHARTHA CHOUBEY,SINHA G.R.,”AN EFFICIENT METHOD OF
VEHICLE NUMBER PLATE DETECTION AND RECOGNITION” Department of Computer

Science, International Journal of Machine Intelligence, Volume 3, Issue 3.

Context:

Various vehicle images were manually acquired and converted into grayscale images. The Wiener2
filter was subsequently applied to eliminate noise within the plates. The segmentation process
involved finding edges using the Sobel filter for image smoothing, reducing the number of connected
components. Further refinement was achieved by utilizing the Bilateral filter to calculate connected
components. Ultimately, the system detects individual characters.

However, recognition rates are adversely affected when dealing with sets of blurry and skewed
snapshots compared to clear captures. The surge in the number of vehicles globally, especially in large
cities, has elevated the significance of the vehicle number plate recognition system in digital image
processing. This system addresses numerous challenges faced by city facilities that are challenging to
manage round the clock. The vehicle license plate recognition software has been successfully
designed and developed to recognize 38 different characters through correlation in two dimensions.

1.3 PAPER 3

Abhay Singh, Anand Kumar Gupta ,Anmol Singh, Anuj Gupta ,Sherish Johri, “VEHICLE
NUMBER PLATE DETECTION USING IMAGE PROCESSING”, Department of IT, Volume: 05
Issue: 03 | Mar-2018

Context:

In this technology we will be working on CCTV footage or input images given. The CCTV footage must
be clear to extract the VVehicle number from the image taken as Input. These input images are converted
to grayscale and characters are segmented and recognised using OCR. There are some conditions for

this software to work:
Vehicle plates should be white and according to the rules given by the government of India.

Image should be of appropriate brightness and contrast: In this, a software is designed which

detects the vehicle number plate number using MATLAB.In this technique we will be performing
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several methods step by step to find the vehicle number. Then using that vehicle number found we
will be comparing that number from our database.

1.4 PAPER 4:

Ganesh R. Jadhav, Kailash J. Karande, “Automatic Vehicle Number Plate Recognition for Vehicle
Parking Management System”, [ISTE, Vol.5, No.11, 2014.

Context:

This paper discusses a method for the vehicle number plate recognition from the image using
mathematical morphological operations. The main objective is to use different morphological
operations in such a way that the number plate of vehicles can be identified accurately.

This is based on various operations such as image enhancement, morphological transformation, edge
detection and extraction of number plates from vehicle images. After this segmentation is applied to
recognize the characters present on the number plate using template matching. This algorithm can
recognize the number plate quickly and accurately from the vehicle's image.

The goal of the research is to investigate the possibility to create a comprehensive system for Indian
vehicle identification based on the license plate recognition. In that case no additional hardware, such
as e.g. transmitters, mounted on a vehicle, and responders will be required. The system performs well
on various types of vehicle license plate images.The recognition errors of letters and numbers mainly
occur in some of the characters with the very similar main structures but some detailed differences,
such as B and 8, O and 0, S and 5 You have to resize each character based on standardized size in this

method, which becomes an added step in pre-processing and increases time needed.

1.5 PAPER 5:

Mutua Simon Mandi ,Bernard Shibwabo, Kaibiru Mutua Raphael, ”An Automatic Number Plate
Recognition System for Car Park Management”, International Journal of Computer Applications,
Volume 175 — No.7, October 2017

Context:

It proposes the adoption of a mobile based software solution that has ANPR capabilities to aid in

vehicle identification and vehicle registration. The software that was developed adopted an object-

© 2024, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM28368 | Page 8


http://www.ijsrem.com/

”gég‘l 3

JSREM

I
%"‘ nternational Journal of Scientific Research in Engineering and Management (1IJSREM)
A Volume: 08 Issue: 01 | January - 2024 SJIF Rating: 8.176 ISSN: 2582-3930

oriented analysis and design methodology and implements Optical Character Recognition. (OCR)
using the mobile device camera to detect and capture the vehicle number plate.

The proposed system turned out to be efficient when it came to implementation of automatic number
plate recognition system for car park management, using Optical Character Reader (OCR) on a mobile

device.

Successful implementations of ANPR systems have resulted in faster and easier vehicle identification.
This has also resulted in faster and easier search and retrieval of vehicle information mostly done by law
enforcers in identifying vehicles that are uninsured, stolen, or driven by someone without a license or
prohibited from driving. It was recorded that the system required 1/5th of the original time that was
needed by the manual system. Requires an efficient Local Area Network Systems need to be integrated

to be efficient

ARCHITECTURE OF THE PROPOSED SYSTEM

E-CHALLAN BASED INTELLIGENT TRAFFIC MONITORING SYSTEM FOR
SMART CITY HARDWARE BLOCK DIAGRAM

POWER SUPPLY

+5V
Y
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PX FULLHD |~ ‘ Pl 4 ‘ o DISPLAY
GSM MODULE
800A
CONTROL ROOM )
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Fig 1 Block Diagram

The block diagram for recognizing licence plates on vehicles using a Raspberry Pi is shown in the
above figure. The Raspberry Pi 3 serves as the system's brains, and we've installed Linux along with
some crucial libraries and packages for text-to-image conversion, like open CV OCR. The Raspberry Pi is
a Soc gadget. Here, we connect the camera to the Raspberry Pi via a port. The primary component of
this system is the camera. The number plate image is automatically captured and converted into text using
OCR and open CV as soon as the vehicle comes within range of an ultrasonic sensor. Then contrast
the text with the current licence plate. If the number plate matches, a servo motor opens the gate;
otherwise, a buzzer alerts the built-in operator that the vehicle is unknown. Figure 1 depicts how the

Raspberry Pi was used to carry out the recognition of vehicle licence plates.

System Analysis :

Adjust camera settings for optimal image o

Capture the vehicle number plate using a quality

high-resolution camera

Step 1: Vehicle Entry Ensure proper lighting for clear visibility o

Extract the image for processing °

. Convert the image into grayscale

Apply binarization to highlight number

plate
Step 2: Image Processing >

Use morphological operations to remove

noise

Locate and isolate the number plate for
] recognition
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Step 6: Vehicle Exit

i Step 5: Automatic Debit &

Preprocess the image for OCR o
Apply Optical Character Recognition (OCR) o

on the isolated number plate
.. Convert the i into text
Step 3: Number Plate Recognition SRRt °

Validate the extracted number against the e
vehicle database

o

Generate an entry record with date, time, e
and vehicle number

Step 4: Automatic SMS Draft SMS content e
Send an SMS to the vehicle owner with the -

entry details
Use SMS API to send the message °

Check if the vehicle owner has a pre-
— registered payment method e

Calculate the parking fee based on the e

duration of stay

Send a debit request to the payment e
Auto-debit the calculated fee from the RN
registered payment method

Validate the transaction response e

o

Capture the exit time and update the entry e
record

Send an SMS to the vehicle owner with the e
exit details and debited amount

Close the entry record ° @

3. Methodology :

The proposed methodology delineates five distinct stages of implementation, namely image capturing,

preprocessing, extraction of the license plate from the vehicle, character segmentation from the license plate,

and optical character recognition. The image capturing phase is conducted using a camera, while the

subsequent processes are executed on the Raspberry Pi (version-3 model-B).

Input images, derived from video live streams, are frames captured by a Full HD Webcam, capable of

shooting videos

in 1080p resolution at 30 frames per second.

Preprocessing assumes a pivotal role in license plate detection by transforming input images into a suitable

format for subsequent algorithmic operations. The openCV library is employed for image processing,

utilizing functions such as cvtcolor for grayscale conversion, bilateral filtering for image smoothening and
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noise reduction while preserving edges, and canny for edge detection.

License plate extraction involves employing diverse techniques on images to detect and extract license plates.
This process is bifurcated into two components: license plate detection through Haar-like features and license
plate detection through edge detection.

Character segmentation, an integral facet of image processing, is applied to the extracted license plate to
eliminate superfluous data. Following character segmentation, the extracted license plate contains solely the
characters pertinent to the license number.

Optical Character Recognition (OCR) is carried out using Tesseract version 4, which incorporates a Long
Short Term Memory (LSTM) based recognition engine—a type of Recurrent Neural Network (RNN). The
identified blobs are forwarded to an OCR engine, which returns the ASCII representation of the license

number

4.  CONCLUSION

The implementation of the E-Challan System represents a significant leap forward in addressing the
challenges posed by increasing traffic violations and signal disobedience in contemporary urban
environments. As the number of vehicles on roads continues to surge, the demand for innovative solutions
that promote efficient enforcement of road safety regulations becomes ever more critical. The E-Challan
System, anchored in cutting-edge computer vision techniques, especially Automatic Number Plate

Recognition (ANPR), stands as a robust and proactive response to this pressing need.

Strategically positioned high-resolution cameras at traffic junctions and signal intersections form the
backbone of the system, actively monitoring passing vehicles and autonomously identifying those violating
traffic signals. This technological intervention not only enhances the capability of traffic management but

also significantly reduces the burden on law enforcement personnel.

Upon the successful identification of a signal violation, the E-Challan System's prompt generation of an
electronic challan, or e-challan, provides detailed documentation of the incident. Crucial information,
including the date, time, and location, is meticulously recorded, offering indisputable evidence of the
offense. This documentation serves as an essential legal foundation, enabling authorities to impose fines on

violators with precision and fairness.

The incorporation of an Auto Debit Fine mechanism further streamlines the process, ensuring swift and

hassle-free fine collection from offenders. This feature not only adds efficiency to the system but also
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aligns with the broader goal of promoting adherence to traffic regulations and enhancing road safety.

In conclusion, the E-Challan System emerges as a comprehensive and technologically advanced solution to
the challenges of modern traffic management. By leveraging cutting-edge computer vision technologies, it
not only facilitates the efficient identification and penalization of traffic offenders but also contributes to
the creation of a safer and more orderly urban transportation system. As cities continue to evolve, the
adaptability and effectiveness of the E-Challan System position it as a valuable asset in the ongoing efforts

to enhance road safety and traffic management.
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