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Abstract: The main reason of many road accidents thatare occurring in modern days are due to over speed
and negligence driving . Existing system uses many approaches and needed improvement in performance.
Many Systems requires several specialized Hardware’s and Sensors which makes it less practical and costly.
More sensors increase the overall cost of the operation/ procedure becomes high and dependency of manual
workforce is increased. There are several image processing techniques which uses edge detection to detect
object and uses simple formula to detect the vehicle and calculate it’s speed. These methods are very
unreliable and the system works on hard-coded rules. The project uses computer vision and deep learning
algorithms such as yolo to detect speeding violations and report violationsto law enforcement officers. When
speeding is detected, an image of the offending vehicle is captured and emailedto law enforcement. The system
requires little manual effort and can run continuously. We are using opencv yolo machine learning algorithms
and required python modules to identify any type of vehicles . These System requires almost no manual work
and can work continuously. The Final output of the project will be an App like system which can be deployed
easily and can beused easily. The system here understands the vehicle andit’s type based on the training data
provided.
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I. INTRODUCTION

Vehicle overspeed detection systems have become increasingly crucial in recent years promote road safety and prevent
accidents caused by high-speed driving. Thisis because speeding is a major contributor to accidents onthe road, resulting in
severe consequences such as injuries, fatalities, and significant economic and social costs. The purpose of vehicle
overspeed detection systems is to identify and alert drivers and authorities to instances of overspeeding to prevent
accidents, improve road safety, and ultimately save lives. Overspeeding is a common problem, and there are several
reasons why drivers exceed the speed limit. It could be due to poor road conditions, driver distraction, or simply a lack of
awareness of the dangers of overspeeding. Therefore, vehicle overspeed detection systems are crucial to promoting safe
driving behavior and reducing the incidence of accidents caused by overspeeding. These systems utilize technologies such
as Doppler radar, LIDAR, and cameras to accurately measure the speed of moving vehicles and identify those that

are exceeding the speed limit. They can be installed on highways, city streets, and other busy roadways, and are typically
integrated with traffic control systems to manage traffic flow more efficiently.One of the key benefits of vehicle overspeed
detection systems is that they provide real-time data on traffic patterns, driver behavior, and road conditions. This
information can be utilized to optimizetraffic flow, improve road design, and implement more effective speed limits to
enhance road safety further. These systems also aid law enforcement in identifying and prosecuting drivers who violate
the speed limit, therebypromoting greater accountability and adherence to traffic laws. Recent advancements in technology
have led to more advanced vehicle overspeed detection systems, which incorporate artificial intelligence and machine
learning algorithms to provide more accurate and efficient speeddetection capabilities. Some of these systems can even
recognize individual vehicles and drivers, enabling authorities to monitor repeat offenders more closely and takeappropriate
action.As the number of vehicles on the road continues to rise, speeding remains a significant contributor to accidents.
Therefore, vehicle overspeed detection systemsare becoming increasingly crucial in ensuring public safety on the road. By
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have grown very fast in recent times which making life easy. In our project, we are using Machine learning algorithm
YOLOVS to detect vehicle overspeeding by training the model with COCO dataset. This project helps to detect
overspeeding vehicles and report a mail to officialsto take severe actions. These systems require almost no manual work
and can work continuously.

II. METHODOLOGY
Objective
In general we use high level bandwith capture sensors to detect object motion .Here we are using machine learning
algorithm YOLOVS .This model was pretrained with over ten thousand images .The model was trained and tested with
COCO dataset . After model was trained , a new input video has been given to model to detect speed .It checks thespeed ,
if speed >60 a screenshot is been captured and a mail will be sent along with captured picture to higher officials .It also
detect animals or humans who are on road and immediately intimate to higher officials

Problem Statement
To check vehciles speed using Yolov5 machine learning algorithm and send a mail to higher authorities if vehicles cross
its speed limit.

Existing System

Existing system uses many approaches and needed improvement in performance. Many Systems requires several
specialized Hardware’s and Sensorswhich makes it less practical and costly.More sensors increase the overall

cost of the operation/ procedure becomes high and dependency of manual workforce is increased. Thereare several image
processing techniques which usesedge detection to detect object and uses simple formula to detect the vehicle and calculate
it’s speed. These methods are very unreliable and the system works on hard-coded rules.

Proposed System

In this project, by the use of computer vision and Deep Learning based Object Detection YOLO algorithms, we are trying
to detect over speeding of Cars and report the violation to the law enforcementofficer. If an over speeding is detected,
pictures of the particular Car will be taken and sent to Law Enforcement via mail. These System requires almostno manual
work and can work continuously. The Final output of the project will be an App like systemwhich can be deployed easily and
can be used easily.The system here understands the vehicle and it’s type based on the training data provided.

III. ALGORITHM

YOLOVS is a modern object detection algorithm designed by Ultralytics, which has been receiving a lot of attention due
to its accuracy and high speed indetecting objects in images and videos. Thisalgorithm is an updated version of the YOLO
series, famous for its capability to detect multiple objects inreal-time in a single image or video frame.The latestversion of
the YOLO series, YOLOVS, has introduced several key improvements over its predecessors, which include its speed,
accuracy, and architecture. The algorithm is significantly faster than YOLOv4, its predecessor, while providing higher
accuracy in real-time object detection. This enhancement makes it an attractive option for various applications that require
fast and precise object detection, such as robotics, autonomous driving, and surveillance. The new architecture of
YOLOVS is optimized for detecting objects of different sizes, shapes, and orientations, using anchor boxes that are
adjustable to match the objects' characteristics in the image. This feature allows YOLOVS to detect objects more
accurately, even when they are partially obscured or have complex shapes.Apart from its architecture, YOLOVS also
introduced new features such as mosaic data augmentation, which combines multiple images into a single image for
training, and self-adversarial training, which improves the algorithm's robustness to variations in the input data. These
features enhance the algorithm's performance and reliability, making it more effective for real-world applications.In
conclusion, YOLOVS is a powerful and efficient object detection algorithm thatoutperforms its predecessors in terms of
accuracy, speed, and versatility. Its development and refinement continue to make it a valuable tool for various
applications in the fields of computer vision and objectdetection.
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Finally, YOLOVS refines the predicted bounding boxesto improve their accuracy. The algorithm uses a technique called
Non-Maximum Suppression (NMS) to remove redundant bounding boxes and merge overlapping ones. This process
ensures that only one bounding box is assigned to each object detected in theimage.Overall, YOLOVS5's object detection
process is highly efficient and accurate, thanks to its use of a deepconvolutional neural network and advanced techniques
such as Non-Maximum Suppression. Its speed and versatility make it an ideal choice for real-time object detection
applications, including robotics, surveillance.Input Image: YOLOVS takes an input image or video frame and feeds it into
the neural network.

Backbone: The neural network first extracts high-level features from the input image using a convolutional neural
network backbone, such as CSPNet or EfficientNet.

Neck: Next, a neck network is applied to further refinethe features extracted by the backbone network.

Head: Finally, a detection head is applied to generate bounding boxes around the objects of interest and classify
them into different object categories. The detection head consists of convolutional layers thatpredict the object's
location, width, height, and confidence score, as well as the object class probabilities.

Non-Maximum Suppression: The model then applies non-maximum suppression to the detected bounding boxes
to remove duplicate detections and keep only themost confident ones.

Output: The final output is a set of bounding boxes, each with a class label and confidence score, indicatingthe
presence and location of the object in the input image
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1. The above architecture can be seen as 3-tierarchitecture in the following way.

2. Intially, the vehicle(speedy vehicles) dataset issplitted into train and test datasets in order to avoid overfitting and
for easy evaluation. This trained and tested dataset together will be sent to YOLO model for trainingthe datatset
and loading. This comes into Client/application layer.

3. Secondly, the video recorded or captured by the camera will be sent into processing for pixilation and trained
YOLO modelwill be working on it. This comes into User-Interface layer.

4. Thirdly, user requests or user required data willbe processed and routes will be accessed. In this manner, car over
speeding will becalculated and final result will be stored in the database.

5. Eventually, the stored data will be sent todepartment officials via mails and this comes into storage layer
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V.IMPLEMENTATION

Ze, non_max_suppression, scale coords
ator, colors
select device

LFONT_HERSHEY PLATN, 3,

2.FONT_HERSHEY_PLATN, 3,

f get speed(x_movement):
turn {x_movement * (metre each px/1600))/hour per frame

f detect(model_yolo, image path, conf thres=6.56, iou thres=e.45):

model, imgsz, device = model yolo
coords, class list = list(), list()

loaded_image = LoadIm i img_: imgsz, stride=model.stride)
for » im, raw, _ loaded image
im from_numpy(im). to(device)
if device.type 1=
im = im.half()/ 255

im = im.float()/255

final preds = non max_suppression(model(im), conf thres, iou thres,max det=100)
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Use case diagram

Use case diagrams helps in summarizing the system users data and their interactions with system. Use case are used to
represent system and user interactions. It is used in defining and organizing the functional requirements in a system

user interface

Sequence diagram
Sequential diagrams are one of the interaction diagrams that deals thith how operations are carriy out. The interaction
between objects are captured in the context of collabaration
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VIII. ADVANTAGES OF SYSTEM
In general we use sensors to detect objects and use some different processors to calculate speed .World is growing fast
with Al .Al making life simple and decreasing the spending cost . This system can detect objects, calculates speed and also
informs to higher offcials if any obstacles happens on road. It need less manual work and cost effective.
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IX CONCLUSION

The speed detection system that was designed can continuously monitor the speed of approaching vehicles. The accuracy
of the output is higher when there are no other moving objects around. The output screen displays the speed value of each
vehicle that passes by the system. Whenever a vehicle exceeds the speed limit, the camera is triggered and the image is
sent to the officials. This project is helpful in detecting vehicles that exceed the speed limit and alerts law enforcement
officials when people or animals cross the road, ultimately leading to a reduction in accidents, especially on highways.
Additionally, it is cost-effective and requires less manual work
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