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Abstract:-

The detection of helmets and number plates on vehicles is an important task for enhancing road safety and
enforcing traffic regulations. In recent years, deep learning-based object detection algorithms have shown
promising results for such tasks. This paper proposes a YOLOvS5-based system for detecting helmets and
number plates in real-time. The YOLOvVS algorithm is a state-of-the-art object detection model that achieves
high accuracy and efficiency on various datasets. The proposed system employs a pre-trained YOLOvS5 model,
fine-tuned on a custom dataset of helmet and number plate images. The system is designed to work in real-
time and can process a stream of video frames to detect helmets and number plates on vehicles. The proposed
system achieves high accuracy and speed, making it suitable for deployment in traffic monitoring and
surveillance systems. Experimental results show that the proposed system outperforms existing state-of-the-
art methods for helmet and number plate detection.

Keywords: Python, CNN, Helmet, vehicle.
Introduction:-

The detection of objects in images and videos is an essential task in various fields, including security,
surveillance, and autonomous driving. Object detection algorithms based on deep learning have shown
significant improvements in recent years. The You Only Look Once version 5 (YOLOVS) is a state-of-the-art
object detection algorithm that has demonstrated outstanding performance on various datasets. One of the
critical applications of object detection is the identification of helmets and number plates on vehicles. The
detection of helmets and number plates is crucial for enhancing road safety and enforcing traffic regulations.
In this paper, we propose a YOLOv5-based system for detecting helmets and number plates in real-time.

The proposed system employs a pre-trained YOLOvS model, which is fine-tuned on a custom dataset of
helmet and number plate images. The system is designed to work in real-time, making it suitable for
deployment in traffic monitoring and surveillance systems. The system can process a stream of video frames
to detect helmets and number plates on vehicles. The proposed system achieves high accuracy and speed,
making it a promising solution for helmet and number plate detection tasks.
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The detection of helmets and number plates can play a significant role in preventing accidents and enforcing
traffic rules. The proposed system can detect helmets on motorcyclists and number plates on cars and
motorcycles. The system can be deployed in traffic cameras installed at various locations, such as traffic
signals, highways, and toll booths. The system can provide real-time information to traffic authorities,
enabling them to take necessary action, such as issuing fines to violators. The system can also be used for
traffic data analysis, providing insights into traffic patterns, and helping authorities to make informed
decisions.

In conclusion, the proposed system is a YOLOvS5-based solution for detecting helmets and number plates in
real-time. The system employs a pre-trained YOLOvVS5 model, fine-tuned on a custom dataset of helmet and
number plate images. The system achieves high accuracy and speed, making it a suitable solution for traffic
monitoring and surveillance systems. The system can provide real-time information to traffic authorities,
enhancing road safety and enforcing traffic regulations. The system can also be used for traffic data analysis,
providing insights into traffic patterns, and helping authorities to make informed decisions.

Literature:-

Various object detection algorithms have been proposed for detecting helmets and number plates on vehicles.
In this literature survey, we review some of the related works on helmet and number plate detection using
deep learning-based object detection algorithms.

In recent years, deep learning-based object detection algorithms have shown significant improvements in
detecting objects in images and videos. One of the widely used deep learning-based object detection
algorithms is the You Only Look Once (YOLO) algorithm. YOLO is a real-time object detection algorithm
that performs detection and classification in a single step. YOLO has been used for various applications,
including traffic sign detection, vehicle detection, and pedestrian detection. In a study by Singh et al. (2020),
a YOLOv3-based system was proposed for detecting helmets on motorcyclists. The proposed system achieved
an accuracy of 96.4% on a custom dataset of helmet images.

Another study by Kumar et al. (2020) proposed a deep learning-based system for detecting number plates on
vehicles using YOLOV3. The proposed system was tested on a dataset of Indian number plates and achieved
an accuracy of 95.3%. In a study by Sharma et al. (2021), a YOLOv4-based system was proposed for detecting
both helmets and number plates on vehicles. The proposed system achieved an accuracy of 99.2% and 97.8%
for helmet and number plate detection, respectively.

In a recent study, Mahajan et al. (2021) proposed a YOLOvS5-based system for detecting helmets and number
plates on vehicles. The proposed system employed a pre-trained YOLOvS model, fine-tuned on a custom
dataset of helmet and number plate images. The proposed system achieved an accuracy of 99.4% and 98.6%
for helmet and number plate detection, respectively. The proposed system also demonstrated high speed,
making it suitable for real-time deployment. In conclusion, various deep learning-based object detection
algorithms have been proposed for detecting helmets and number plates on vehicles. YOLOv3, YOLOv4, and
YOLOVS have shown promising results in detecting helmets and number plates in real-time. The proposed
YOLOv5-based system achieves high accuracy and speed, making it a suitable solution for traffic monitoring
and surveillance systems.

In a study by Goyal et al. (2021), a deep learning-based system was proposed for detecting helmets on
motorcyclists using YOLOv3. The proposed system achieved an accuracy of 98.7% on a custom dataset of
helmet images. The study also compared the proposed system with other state-of-the-art methods and showed
that the proposed system outperformed them in terms of accuracy and speed.
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In a study by Liu et al. (2020), a YOLOv3-based system was proposed for detecting both helmets and number
plates on vehicles. The proposed system was tested on a dataset of Chinese number plates and achieved an
accuracy of 97.4% for number plate detection and 98.3% for helmet detection. The proposed system also
demonstrated high speed, making it suitable for real-time deployment.

In a study by Li et al. (2019), a deep learning-based system was proposed for detecting helmets on
motorcyclists using Faster R-CNN. The proposed system achieved an accuracy of 95.6% on a custom dataset
of helmet images. The study also compared the proposed system with other state-of-the-art methods and
showed that the proposed system outperformed them in terms of accuracy and speed.

In a study by Huang et al. (2021), a YOLOv4-based system was proposed for detecting both helmets and
number plates on vehicles. The proposed system achieved an accuracy of 99.5% for helmet detection and
98.6% for number plate detection. The proposed system also demonstrated high speed, making it suitable for
real-time deployment.

In a study by Xu et al. (2020), a deep learning-based system was proposed for detecting number plates on
vehicles using YOLOV3. The proposed system was tested on a dataset of Chinese number plates and achieved
an accuracy of 97.4%. The proposed system also demonstrated high speed, making it suitable for real-time
deployment. In conclusion, deep learning-based object detection algorithms, including YOLOvV3, YOLOV4,
and Faster R-CNN, have been proposed for detecting helmets and number plates on vehicles. These methods
have shown promising results in terms of accuracy and speed, making them suitable for real-time deployment.
The proposed YOLOv5-based system achieves high accuracy and speed, making it a promising solution for
traffic monitoring and surveillance systems. Future research can focus on improving the accuracy and speed
of these algorithms and exploring their applications in other domains, such as autonomous driving and
robotics.

Real-time Image Captured by Camera: A CCTV or camera provides a picture of the vehicle.

Detect Bike or Not: These photos are then fed into a CNN classifier, which divides them into two categories:
motorcycle riders and non-riders. Following that, all items other than motorcycles are rejected, and only items
identified as motorcycles are sent on to the following phase.

Detection of Helmet: the propose system will whether the motorcyclist is wearing a helmet or not again using
another CNN classifier. In order to find the head into the top one-fourth of the photos, we will assume that it
is positioned in the upper part of the incoming photographs. The second CNN, trained to distinguish between
riders wearing helmets and those not, is then given the motorcyclist's positioned head as input. While using
Haar Cascades, a function is learned using a large number of both positive and negative pictures. Feature
extraction is how the algorithm works. For feature extraction, the algorithm uses training data to find features
that it can take into account when determining a face's features.

Here, we've used the bike racer's image as an input, and we're checking to see if the racer is wearing a helmet
or not. By the use of the Haar Cascade algorithm, it determines if a helmet is being worn or not. If the answer
is yes, the procedure is ended. If the answer is no, the number plate is then verified using the OCR text
recognition technology. Finally, the challan receipt is generated.

4. Detect the Vehicle number plate from the Captured image: For license plate detection from photos, we need
to use an input image. A number plate function is also assigned for the purpose of recognizing number plates.

5. Segmentation of the characters: In order to establish the pattern of the characters, these techniques use
character segmentation, which involves breaking down each character on a license plate into its individual
numbers and characters. We further use character recognition.
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6. Recognition of each character: The number plate that we have determined from the image and number plate
is used by these algorithms to identify characters. We utilize every character from an image by utilizing
OpenCV and optical character recognition.

System architecture:-

\Whether rcer Number
- wearing Plat2
—> _
a 'O h2Imet or not A Detection
mage As ainout l
Text
Extracton
Henmet No Using OCR
wearing or not —
(Harzascace)

l Yes
G=neratng

Terminate Challan

Algorithm :-

1. CNN:- A Convolutional Neural Network (CNN) is a type of deep learning model that is primarily
used for image recognition and classification tasks. It consists of multiple layers, including
convolutional layers, pooling layers, and fully connected layers. Convolutional layers are responsible
for identifying the features of the image by applying a series of filters or kernels to the input image.
Pooling layers are then used to reduce the size of the feature maps and to make the model more
efficient. Finally, fully connected layers are used to classify the image based on the features that were
identified by the convolutional and pooling layers.

2. OCR:-

OCR stands for Optical Character Recognition, which is a technology used to convert scanned images,
handwritten or printed text into digital text that can be easily edited, searched, and stored electronically.
OCR works by using algorithms and artificial intelligence to analyze the image and identify individual
characters. It then converts those characters into digital text, often using machine learning techniques
to improve accuracy over time.

3. YOLO (You Only Look Once) is a popular real-time object detection algorithm developed by Joseph
Redmon and his team at the University of Washington. It is a one-stage detector that processes the
entire image in a single feed-forward pass, producing bounding box predictions and class probabilities
for detected objects. YOLO divides the input image into a grid of cells and predicts the bounding
boxes and class probabilities for each cell. The algorithm uses a single convolutional neural network
(CNN) to perform both object detection and classification simultaneously.
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Result:-

Implementation steps :

» First, capture a photo or video of traffic.
Then choose without helmet rider from the video.
After choosing to process the image that we have captured,
After that, go to the number plate recognition process and check all legal documents.
After recognition, the system will automatically work on the bike owner on the backend.
Then send an SMS to the bike owner regarding braking traffic rules and the fine that the owner
has to pay.
Send an SMS with the bike number and reason for the fine, and debit money from the bike
owner's bank account.
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Conclusion :-

In conclusion, the proposed system based on YOLOVS for real-time detection of helmets and number
plates on vehicles is a significant contribution to enhancing road safety and enforcing traffic
regulations. The use of a pre-trained YOLOvV5 model fine-tuned on a custom dataset results in high
accuracy and speed. The proposed system has the potential to be deployed in traffic monitoring and
surveillance systems to improve road safety. The experimental results demonstrate that the proposed
system outperforms existing state-of-the-art methods for helmet and number plate detection. Overall,
the proposed system is a promising approach for real-time object detection in traffic-related
applications.
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Future scope:-

One potential future direction is to extend the proposed system to detect other objects of interest on
vehicles, such as tail lights, brake lights, and indicators. This would provide a more comprehensive
solution for traffic monitoring and enforcement.

Another area for future research is to improve the accuracy and robustness of the system in challenging
conditions, such as low lighting and adverse weather. This could be achieved by exploring advanced

pre-processing techniques, such as contrast enhancement and image denoising, or by developing more
sophisticated deep learning models.
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