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Abstract

In the age of fast-growing technology, people are in great demand of a “Safe life and travel”. The number of
cars on the road has increased steadily over the past decade. Automatic Number Plate Recognition (ANPR) is a
mass surveillance system that captures the image of vehicles and recognizes their license number. ANPR can be
assisted in the detection of stolen vehicles. The detection of stolen vehicles can be done in an efficient manner
by using the ANPR systems located on the highways. This paper presents a recognition method in which the
vehicle plate image is obtained by the digital cameras and the image is processed to get the number plate
information. The proposed work consists of four main steps. In the first step, the video material is converted into
images. In each frame, an image and a car are identified. The next step is to determine the license plate. In the
last step, the license plate is recognized as an image and converted into a text format. The proposed deep
learning model uses the ImageAl library. Tamil Nadu license plate images are used for the performance analysis
model. It achieved 93% vehicle detection accuracy to 94% vehicle detection accuracy. An image of the number
plate should be in 90°-character recognition accuracy. Even if the image is of poor quality, it is easy to identify
the vehicle in this detection technique. In this context, the number plate area is localized using a novel “feature-
based number plate localization™ method which consists of the YOLO (You Only Look Once) algorithm. Our
idea is used to recognize the number plate of the vehicle to easily identify the vehicle details.

Keywords: Automatic Number Plate Recognition (ANPR), ImageAl library, YOLO (You Only Look
Once) algorithm.
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1. Introduction

License plates are metal or plastic plates attached to the vehicle for formal identification. In this
scenario, manually finding a vehicle moving at high speed is not practical. There is a waste of human
resources and time. Even manual operation reflects major difficulties and major mistakes. Solutions for
tracking vehicles and license plates using machine learning algorithms already exist. However, in real
time, these algorithms literally fail due to the complexity of real-time background processing.
Therefore, it is necessary to develop an automated system that helps track the vehicle by tracking the
license plates most efficiently. Automatic number plate recognition (ANPR) not only plays an
important role in vehicle tracking, but is also unavoidable in systems such as parking management
systems, toll payment processing systems, and some systems that require a great deal of permission.
Play a role. By automating the process, security guards can greatly help save time. Over the last few
decades, computer vision technology has made great strides in solving some real-world problems.
Historically, license plates have been identified using template matching techniques by identifying
width, height, contour area, and so on. Today, several deep learning models trained with vast amounts
of data are widely used in license plate recognition. This article uses two CNN models. Therefore, two
records consisting of automotive images and number board images are required. Stamford car datasets
are used from the Internet for auto image training. In the case of a licensed plate, a data set adapted to
the Internet source was created, and there was a picture of the nearby car. As soon as data is obtained,
it must be divided into tensioned images and test images and must be provided in machine readable
form. To train the model to recognize the vehicle, the system uses the YOLO (You Only Look Once)
algorithm. The frame passes through the YOLO algorithm and detects the cars it contains. The
detected cars are saved in a separate image in the folder. These images will be checked for license
plates. The recognized license plate will be cut off and saved in another folder. The characters on these
license plates are recognized using OCR (Optical Character Recognition). The extracted text is copied
to an Excel spreadsheet along with the time, date and vehicle number. This system tends to offer
higher accuracy than existing systems and is equipped with logic and support vector machines. In this
project, we apply an object recognition algorithm to recognize the driver's license plate in the image,
image the recognition area where the license plate is located, segment characters and train a
convolutional neural network model., Recognizes the license plate and displays the output. All of this
is inside deep learning.

2. Proposed Methodology:

This article recognizes and recognizes the license number on the license plate of Indian vehicles. In
order to detect the number from the captured image of the vehicle's Indian license plate, we used the
YOLO V3 object recognition algorithm to detect the license number of the vehicle. The image is
segmented, this candidate performs a feature extraction area, and Tensor Flow Opensource is used to
perform some numerical calculations. Improved segmented images use Deep Learning Trained CNN
to predict the exact number and alphabet in the image. And the predicted image is the recognition
phase and the feature extraction of the result.
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Advantages of Proposed System: The skilled classifier is proven to be correct and has low false
positives and negatives.

* We achieved high accuracy We used the YOLO v3 algorithm for detection to detect the image in the
fastest manner than another detection algorithm.

* We used the YOLO v3 algorithm for detection to detect the image in the fastest manner than another
detection algorithm.
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2.1 Image Acquisition:

The system is designed to support algorithms in all dynamic environments and assists the system with
license plate recognition. The camera is an integral component of the ANPR system. This system is
designed to access all cameras by IP address. Images can be captured from Mobile phone, stolen
vehicle tracking, border crossing, and parking system cameras. The video is converted frame by frame,
and each frame is processed to recognize the vehicle.

2.2 Vehicle Detection:

Vehicle Detection is step one after the photograph acquisition. The gadget has to learn to discover
motors withinside the frame.

Footnotes should be typed in singled-line spacing at the bottom of the page and column where it is
cited. Footnotes should be rare.

2.3 Dataset Preparation:

Kaggle's Stanford car dataset will be used for training. The dataset consists of 16,185 images from 196
classes. It is divided into training and testing. The training data consists of 8144 images, 8041 images
recorded for testing. The first step is to create two folders named "train" and "validation™. The train
folder should consist of two similar subfolders for validation, Annotations and Images. The images
folder contains all train and test images, and the annotation folder consists of XML files. XML
(Extensible Markup Language) is used to define a set of rules for encoding a document in a format that
can be read by both machines and humans. The XML file is retrieved using the LABELIMG tool.
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2.4 Number Plate Localization:

License plate localization is a step that frees license plates from larger scenes. site the license plate
output and output are sub-images that include only the license plate. The dataset consists of 1000
license plate images, divided into training and testing. During training, 800 images will be taken and
annotated with Labeling, similar to vehicle detection. Training and exams will be held. Next,
recognition takes place. All recognized license plates will be saved Another folder for character
recognition.

2.5 Character Segmentation:

The number plate images are converted to gray scale. After that, bilateral filter is applied on the
grayscale image. A bilateral filter is an edge preserving, non-linear, noise reduction and smoothening
filter. Each pixel is replaced with the weighted intensity values of the neighborhood pixels.
Specifically, it will preserve the edges while removing the noises in the image. Then Canny's edge
detection is applied. The edge detection process consists of five steps:
i.  Gaussian filter is applied to remove the noises in the image.
i. To find the intensity gradients in the image.
iii. Non-maximum suppression is applied to getrid of spurious response from edge
detection.
iv.  Double threshold is applied to determine the potential edges.
v.  Suppress the other edges that are not connected to strong edges by hysteresis.

3. YOLO Algorithm:
The YOLO method was first introduced by Redmonetal. (2016) Titled "You Only Look Once:

Unified, Real Time Detection”. In addition to its simple architecture, his research shows that YOLO
identifies objects very quickly, and the average accuracy achieved is relatively high, with ImageNet
2012 validation reaching 88% from percent. 2018, Rayson Laroca et al. In order to recognize and
recognize the license plate, we conducted a survey using the YOLO method. The title of this study is
"Robust real-time automatic license plate™ . This survey explained the issue of discovery using video
using detection issues and videos. This study takes several steps. The first step is used to determine the
vehicle and numeric plates using the FASTYOLOV2 method. Here, FASTYOLO requires a faster
detection time compared to Yolov2. The accuracy of the recovered FASTYOLO is 97.3%, and Yolov2
has 99% accuracy. The next step is a character segmentation with a CNN method, after which the
character identifier continues, which is performed in CNN method In 2019, I studied in the Hendry and
Rangching Chen, Yolo law. The study is based on "Sliding Window Yolo Deep Learning via

Automatic Indicator Recognition”. This study describes seven numeric code and detection of numeric
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code in thev method applied to the license plate. In this study, changes to the YOLO network
architecture were performed, and TinyYolo was formed in 13444 convolutional layers. The accuracy
achieved during license plate recognition reached 98.22%, while the accuracy achieved with license
plate recognition reached only 78%.

3.1. YOLO Learning Algorithm:
Training:

1.Generate your own annotation file and class names file:
Row Format: image_file_path box 1, box2, ... boxN.
Box format: x_min, y_min, X_max, y_max, class_id

2.Convert the pre-trained weights to “.h5’ format as required by Keras.

3.Freeze all layers except the final layers and train for some epochs until Plateau (no improvement
stage) is reached.

4.Unfreeze all the layers and train all the weights while continuously reducing the learning rate until
again plateau is reached.

5.End.
3.2.1 Table and Figures:

Less Than Train mAP FPS
Real-Time Detectors | Train mAP FPS Real-Time

Fastest DPM 2007 30.4 15
100Hz DPM 2007 16.0 100

R-CNN Minus R 2007 53.5 6
30Hz DPM 2007 26.1 30

Fast R-CNN 2007+2012 70.0 0.5
Fast YOLO 2007+2012 52.7 155

YOLO VGG-16 2007+2012 66.4 21
YOLO 2007+2012 63.4 45

Comparison to Other Real-Time Systems
3.2.2 Equations:

Bounding boxes with dimension priors and location prediction. We predict the width and height of
the box as offsets from clusters centroids, we predict the center coordinates of the box relative to the
location of filter application using a sigmoid function.
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where

Iy, ty, ty, Iy, are predictions made by YOLO.
Cx, ¢y is the top left corner of the grid cell of the anchor.
pw, pp are the width and height of the anchor.
Cx, Cy, Py, Py are normalized by the image width and height.
by, by, by, by, are the predicted boundary box.

o(t,) is the box confidence score.

4.Literature Survey Findings

The study by [1] Cheng-Hung Lin et al proposes a new two-stage methodology based on deep
learning technology which first detects all the license plates in a picture and extracts the license plate
images, and then performs character recognition using Convolutional Neural Networks. The first stage
of the license plate detection model is mainly used to capture the license plate position on the screen as
the region of interest (ROI). The ROI image is then sent to a character recognition model for license
plate character recognition. It uses the object detection architecture YOLOv2 to directly perform
character recognition to reduce the complexity and to add over exposed, under exposed, blurred, and
skewed license plate images as training samples to improve the character recognition rate. The

prediction rate isnot up to the expectation level of recent research as the threats are being increased.

Existing research work by [2] Wichai Puarungroj et al proposed a method to detect and
recognize number plates. The research focuses on recognizing Thai motorcycle license plates. Firstly,
the three lines of license plates were segmented by using SSD and trained by using Inception- v3 and
Mobile Nets, and secondly, the characters on license plates are segmented and trained by the same set
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of approaches. The models from training steps were employed to test the whole set of license plate
images. The challenges in this research were that many license plates were partly covered by improper
frames. The frame hid some parts of the plate even when viewed by human's eyes. From this case, the

research found that the characters, in this case, were stilled detected and recognized.

5.Modules:

+ Data Collection

» Data Analysis and Correction
+ License plate segmentation

» License plate recognition

* Deploy in platform

6.Conclusions:

In this study, we succeeded in developing the YOLO Algorithm method and identified the engine
license plates of vehicles. The steps performed are data preparation, preprocessing, data annotation,
training, and testing. With no pre-processing, the undisturbed dataset results in a maximum of 80%
license plate recognition accuracy of with 97.1%-character recognition accuracy. For models taken
from unprocessed data, datasets with hindered good effects or increased color intensity get the highest
license plate recognition accuracy score of 72% with 96%-character recognition accuracy. For the
model taken from unprocessed data, the destructive dark effect or reduced color intensity dataset
resulted in the highest. license plate recognition accuracy score of 76% and character recognition
accuracy of 96%. rice field. For the model obtained from the data by preprocessing, the unperturbed
dataset had the highest license plate recognition accuracy of 88% and character recognition accuracy of
98.2%. For models taken from the data by preprocessing, a dataset with a destructive dark effect or
reduced color intensity gives the highest license plate recognition accuracy score of 88% with a

character recognition accuracy of 98.2%.
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