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Abstract: This study delves into a web-based platform designed to apprehend speeding vehicles. It harnesses the capabilities of
OpenCV, a robust computer vision library, to accurately detect high-speed cars. Furthermore, the system integrates a specialized
model for identifying vehicles deviating from their designated lanes, thereby fostering safer road conditions. To streamline the
process of vehicle identification and potential ticket issuance, it incorporates automatic license plate recognition through Azure
Cognitive Services. By amalgamating these advanced technologies, the proposed system offers a comprehensive solution for real-
time traffic monitoring and regulation enforcement, with the overarching goal of enhancing road safety and traffic
management.
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L. INTRODUCTION

Our cities are choking on traffic. The exponential rise in vehicles has created a stranglehold, manifesting in gridlock, accidents, and
unchecked violations. Traditional methods, heavily reliant on the presence of traffic police, are simply buckling under the pressure.
Manual enforcement simply can't keep pace with the ever-increasing volume and relentless flow of urban traffic. Imagine a scenario
where issuing fines, identifying wrong-lane offenders, and even calculating vehicle speeds happen instantaneously, without the need
for a physical officer at every intersection. This is the transformative potential of a next-generation dynamic traffic control system,
the brainchild of this paper.

This innovative system harnesses the power of cutting-edge technologies like computer vision, machine learning, and cloud
computing. Traffic cameras empowered by computer vision become intelligent eyes on the road, constantly monitoring traffic flow.
Machine learning algorithms analyze the captured video data in real time, automatically detecting violations and calculating vehicle
speeds. Gone are the days of waiting for a police officer to pull you over for speeding. This system can identify and penalize
offenders electronically, streamlining the enforcement process and freeing up police resources for more complex situations.
Furthermore, by leveraging cloud computing, the system gains the ability to handle massive amounts of data efficiently, ensuring
smooth operation even during peak traffic hours.

The implementation of this dynamic traffic control system promises a paradigm shift in urban traffic management. By automating
violation detection and enforcement, the system alleviates the burden on police forces, allowing them to focus on more critical tasks.
The real-time analysis of traffic flow data empowers the system to dynamically adjust traffic light timings, optimizing traffic flow
and minimizing congestion. Ultimately, this translates to safer streets, with fewer accidents and a smoother flow of traffic for
everyone. This next-generation system offers a glimpse into a future where technology becomes a powerful ally in creating a more
efficient and safer urban transportation network.

1. LITERATURE REVIEW
Several studies have been conducted on the topic relevant to our project.
“Detection of Over-Speeding Vehicles on Highways” The paper introduces a method for vehicle speed estimation and tracking of
speeding vehicles using two sensors placed at different points. These sensors detect the moving vehicle, capture images, and record
time. By comparing the images captured at the two points, the time is estimated. If the estimated time is less than a predetermined
limit, the vehicle is identified as speeding and tracked [1]
“An Efficient Approach for Detection and Speed Estimation of Moving Vehicles” outlines an efficient and innovative method for
detecting moving vehicles and estimating their speeds using a single camera in well-lit environments. By tracking the vehicle's
position in consecutive frames, the system can record the vehicle's movement and identify speed limit violations.
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The approach achieves an average detection accuracy of 87.7%. To minimize false positive detections, a cropping operation is
employed on both sides of the road [2].

A method for detecting wrong-way drivers on highways. This approach involves three main stages: Learning, Detection, and
Validation. They use a mixture of Gaussians to model the orientation pattern of vehicle motion flow, which helps identify objects
moving in the opposite direction within lanes. Their method also includes appearance-based validation to ensure accurate detection
before triggering alarms. Experimental results demonstrate its robustness against various environmental conditions and image
quality issues [3].

“Number Plate Recognition Using OCR Technique”. By leveraging OCR and template matching, the algorithm offers a promising
solution for accurately identifying vehicles from digital images, even in challenging lighting conditions. The comprehensive testing
conducted on various ambient illumination images validates the algorithm's applicability and effectiveness for real-world
applications [4].

An easy way to comply with IJRASET paper formatting requirements is to use this document as a template and simply type your
text into it.

1. ALGORITHMS USED

Haar Cascade Classifier, an algorithm for object recognition, is utilized for detecting objects and faces within images and videos by
emphasizing features. It forms the basis for object detection using Haar-like features. The technique involves training the cascade
classifier with a large set of positive and negative images. In our case, we employed the Cascade-Trainer-GUI to train the Cascade-
Classifier using an Indian license plate dataset, supplemented by 3000 negative images to enhance prediction accuracy. The training
process consisted of 10 stages, resulting in the generation of an XML-weighted file. This XML file encodes the image features,
serving as the foundation for the algorithm. Our cascade classifier demonstrated effective performance in extracting license plates
during the extraction process.

1) Positive Images: These are images that the classifier is intended to recognize. Our dataset comprised 1100 positive images.

2) Negative Images: Conversely, negative images encompass random images that lack the object of interest for the classifier to

detect. Our dataset contained 3000 negative images.

V. PROPOSED METHODOLOGY

In this paper, we proposed vehicle speed calculation and lane detection from input traffic video. We proposed an online traffic
control system in which the police will be able to check and find guilty vehicles and send challan on the owners’ email 1D
automatically. This web application will be very useful for traffic police to find guilty vehicles automatically. The vehicle owner’s
data will be maintained on the RTO server. When the traffic police admin uploads a video, the video will be analyzed using opencv
python module, and the speed of the vehicles will be calculated. The model will find out over speed of vehicles and extract license
no using Microsoft Azure image to text OCR service. The extracted license no will be sent to the server to extract vehicle owner
details from the server. An automatic notification with challan will be snt to the guilty users.

— Rogistration
Rto Server
— (tooin  Je— RTINS -
With Documents

View Pending
Vehicles with

Fig.1Workflow diagram
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A. Vehicle Detection

The first step is vehicle detection from the input video. To detect vehicles from video we are using Haar Cascade Classifier. Haar
Cascade classifier is an effective object detection approach that was proposed by Paul Viola and Michel Jones. This is a machine-
learning classifier that is trained from a lot of images. A Haar-like feature considers adjacent rectangular regions at a specific
location in a detection window, sums up the pixel intensities in each region, and calculates the difference between these sums. This
difference is then used to categorize subsections of an image. There are many Haar datasets available to detect different types of
objects. We are using the cars.xml dataset to detect cars from input videos.

B. Speed calculation

We are calculating the distance moved by the tracked vehicle in a second, in terms of pixels, so we need pixel per meter to calculate
the distance traveled in meters. With distance traveled per second in meters, we will get the speed of the vehicle. The speed of the
vehicle in each frame is calculated using the position of the vehicle in each frame, so the next step is to find out the blob bounding
box, and the centroid.

The blob centroid is important to understand the distance of the vehicle moving in consecutive frames and therefore as the frame
rate of captured moves is known, the calculation of the speed becomes possible.

This information must be recorded consecutively into an array cell in the same size as the captured camera image because the
distance moved by the centroid is needed which is a pixel with a specific coordinate in the image to find out the vehicle speed. To
find out the distance moved by the pixel, suppose the pixel has the coordinate like,

i=@b)  i-1=(cf)

where the location of the centroid is shown in frames i and i-1 for one vehicle, with (a, b) coordinate and (e, f) coordinate. The
distance difference for the vehicle is equal to:

N

d, =\/(a—e)3+(b—f)'

C. Lane Detection

Lane Detection is a computer vision task that involves identifying the boundaries of driving lanes in a video or image of a road
scene. The goal is to accurately locate and track the lane markings in real-time, even in challenging conditions such as poor lighting,
glare, or complex road layouts.

Lane detection is an important component of advanced driver assistance systems (ADAS) and autonomous vehicles, as it provides
information about the road layout and the position of the vehicle within the lane, which is crucial for navigation and safety. The
algorithms typically use a combination of computer vision techniques, such as edge detection, color filtering, and Hough transforms,
to identify and track the lane markings in a road scene.

D. Challan sending model

Vehicles that are found guilty in the lane and speed checking process will be tracked and the license plate recognition model will
extract license no from their images using Microsoft cognitive services. By using the extracted license no system will find out the
owner's details and send challan on their email ID automatically.
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Fig.2 Architecture of Chalan Model

V. RESULT ANALYSIS
A definitive result analysis is impossible at this stage because the system hasn't been implemented. However, we can anticipate
potential outcomes. The system could significantly improve efficiency in catching violators, potentially leading to safer roads. There
are also concerns. Public resistance might arise due to privacy worries, and inaccurate detections could result in unfair challans. The
real-time processing demands might overload the system. To move forward, developing and testing the system in a controlled
environment is crucial. This would allow data collection on accuracy, processing times, and user response to challans. Analyzing
this data would provide a comprehensive understanding of the system's effectiveness and identify areas for improvement.
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Logged in as admin (admin)
Users Report
Userld  UserName Mobile Email ID Gender Pincode Address Date Of
Number Birth
Chinmay  chinmay Suhas 9730124957  chinmayjoshi444444@gmailcom  Male 444607  SaiNagar Amravati 2001
Joshi 02-14
Deep Deep Ghanshyam 7028240957 deepbhapkar23@gmail.com Male 444607  Shantiniketan colony behind 2003
Bhapkar navathe nagar amravati 04-23
jasmin Jasmin 9878765654 jasmin@gmail.com Female 444605 rajapeth 2000-
12-12
manisha  manisha 9898787656 spiderprojects1@gmail.com Male 444605 amt 1990
12-12

Fig. 3 Users report on admin panel

Logged in as admin (admin)

| RTO Office Registration Form
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Fig. 4 RTO office Registration form

VI. CONCLUSION
In this paper we proposed an automatic traffic control system in which our proposed model will be able to extract speed vehicles
and wrong lane driving vehicles, therefore the traffic police workload will be reduced and the challan-sending process will become
fast. We have used OpenCV and the haar cascade classifier to detect vehicles. We can conclude that the proposed system will be
very helpful to traffic police to reduce their workload and time.
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