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Abstract:

One of these advanced search methods makes use of NPR systems to read license
plates. A multitude of technologies work together to enable the system to take a
photo of a car and digitally detect whether or not the license plate number can be read
from it. The term "automatic license capture" refers to the procedure of extracting the
license text from the pixel data of digital photographs. In this research, we provide a
license plate identification technique that makes use of morphological techniques
(easyOCR, imutils) applied to pictures. The primary goal is to employ and integrate
several morphological procedures based on image processing, grayscale conversion,
two-dimensional filtering, and licensing in order to detect and understand the license
of specific automobiles from vehicle photos.

After completing the above steps, use the segmentation technique to identify the
license text by comparing patterns and OCR. The system can accurately and quickly
identify the driver's license from the vehicle image.

Keywords: NPR, binary filtering, OpenCV, easyOCR, imutils

1. INTRODUCTION

In different perspectives of today's world, the size of the software enables the transition from the car
to a strategic investment in information technology. Since the application file lacks crucial details,
the information on vehicles in the system needs to be reorganized drastically. Vehicles may be
searched and identified in real-time using license plates, and this technology can also be used by
external agents or specialized smart devices. A smart device's bus card identification system
generates the afore mentioned data. The license plate recognition standard is to recognize the driver's
license and then check the driver's license, i.e., take the actual text from the photo and use the
number to calculate it using the location algorithm, car's license segment and character recognition.
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Common areas - parking lots, electronic toll collection, areas with more vehicles and less traffic on
the road.

Automatic License Plate Recognition is one of many information systems that uses information
extracted from the vehicle's image and uses this information daily to further improve safety, security
and transportation. The novelty of this paper is that even if the image is not clear, our system can
analyze the given image and use it for machine learning models. With the rapid development of
automobiles and their applications in recent years, automobile maintenance has attracted great
attention. The maintenance of such large vehicles requires a high-speed electronic system with fast
response and low demands. For this purpose, an automatic driver's license system has been
developed for the control and tracking of vehicles on the road. Vehicles must be identified by
license plate number.[1] This license code is human readable but not machine readable as it is just
an image. For this reason, it is necessary to have an automatic card recognition system that can
convert the data in the real environment into a digital system. The ability of a security system based
on camera monitoring to read a vehicle's license plate is crucial. Using computer vision methods, we
can first locate the license plate in a picture, and then apply OCR to read the number.[2][30][31]

The Intelligent Transport Framework (ITS) is an application that combines advances in electronics,
personal computers and communications technology in vehicles and roads to monitor traffic
conditions, reduce accidents, increase diversity and more. To achieve these goals, many strategic
ideas have emerged over the past few years to solve the related problems in ITS.[3][4] Image-based
traffic monitoring is the most popular technique as they improve monitoring ease and comfort.
Traffic detection, monitoring and classification is a key element in the analysis of various types of
traffic. Since the camera is static, vehicle detection is made using different images.

Classification can be made according to the captured images. Extract dimensions, dimensions,
shapes, textures and more from images. The main conditions for everything are shade and air. But
consider that the advanced features mentioned in different articles can overcome these problems.
New features have been added to the system. However, there is still a need for the fastest, most
powerful solution at an affordable price. This is where the motivation behind working on this paper
comes from. There is still much room for research in this area.[5][32]

2. RESEARCH OBJECTIVES

1) To create a checklist based on the vehicle ID.

2) To Reduce the number of employees.

3) To make it easier to pay for license plate verification and registration.
4) Effective and inexpensive

5) To avoids human error

6) Excellent product due to minimal requirements.

7) More reliable and quicker to respond from staff.

8) Itis more secure

9) The system is more optimized also.
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3. SCOPE OF THE WORK

The proposed work will utilize the Bilateral filtering approach to detect the number plate of vehicles.
The dataset will consist of Vehicle images that may be cars or other vehicles also. The goal is to
identify and read the text from number plates[6]. The work will involve implementing multiple
machine learning algorithms. It involves in importing different types of libraries like pandas and
numpy. Car license recognition method from images using morphological algorithms (easyOCR,
imutils)

4, PROBLEM STATEMENT
Building a Machine Learning-Based System for

Reading Vehicle License Plates Automatically. OCR (Optical Character Recognition) with bilateral
filtering is used to identify the license plate. Using machine learning to recognize vehicles
streamlines vehicle management, improves accuracy in license plate reading, and provides data for
insightful reporting. The text from the license plate will be outputted at long last[7].

5. LITERATURE SURVEY

Number plates are used to identify vehicles in many industries today, however this process is
laborious and time consuming due to the need for human intervention. This study proposes using
deep learning to automate the laborious human process of vehicle number plate recognition. Vehicle
license plates can be read thanks to an Internet of Things (I0T)-based system and the YOLO darknet.
The license plate can be recognized with the help of the Guassian filter, DNN algorithms, SVM,
ECHE, and CLAHE methods. Locating a license plate in an image using computer vision and deep
learning algorithms for object detection[8].

6. RELATED WORK:

IT solutions that make people's life easier, notably in areas like transportation (traffic, parking,
accidents, and safety), through the use of machine learning, deep learning, artificial intelligence, and
the internet of things[9].

Driverless cars and smartphone apps are only two examples of how automation and smart electrical
solutions have been applied to the automotive industry in recent years. Technology has advanced to
the point that license plates may be scanned automatically, supplying details on the car in question.
The security system can verify if the driver has a valid license or registration. Different studies
informed the development of this system, which goes by several other names in the automotive
industry: vehicle license plate recognition (VNPR), automatic license plate recognition (ALPR),
driver's license (LPR), driver's license certificate (CPR), and license reader (CPR)[10][12]. Having a
valid technology license is crucial for driving. The system can be used for a variety of purposes,
including but not limited to: allowing only authorized vehicles access to the area; monitoring and
managing traffic in private or public parking lots; and assisting law enforcement in gaining a rapid
understanding of vehicle information in the field. identified the path taken by the stolen vehicle.
Vehicle management nowadays relies heavily on license plate recognition software, a significant
new development in the field.
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It is widespread in Malaysia, India, the United States, the United Kingdom, and Europe. There is also
some use of license-based authentication mechanisms in various Arab countries, including Saudi
Arabia, Iraq, and Sudan. The next section will focus on the state-of-the-art algorithms and techniques
used by the VNPR. In the present work, ANN and object analysis methods are applied to the study of
Saudi license plates. Using a trifecta of edge testing, morphological function, and ANN, the article
claims that licenses may be determined. Image pre-processing, edge detection and analysis, object
analysis, and ANN classifier are the four components that make up the technique proposed in this
work. Image quality can be enhanced through the use of pre-processing and morphology tools.

To check if the object requires a permit, a separate wavelength conversion (DWT) is performed. The
artificial neural network classifier was then used to enhance detection. The DWT output serves as the
input to the ANN. The study found that a 99% identification rate could be attained using the
horizontal coefficients, demy family, and training procedure[11].

Another paper describes how morphological modification and edge detection can be used to
automatically remove Iraq plates from photos. The writers showcase 60 vehicles representing a wide
range of styles and conditions. Operation Morphology typically lasts for three seconds. Negative
picture plate extraction is effective but time-consuming. This paper demonstrates that 98% of the
morphological market can be extracted using this strategy. The edge search algorithm typically takes
about 2 seconds to run. That is low-noise, quick-responding, and functionally simple. has an 82%
withdrawal rate. In the presented document, the authors discuss a technique for automatically
identifying license tags from Sudan. picture input, picture preprocessing, driving license plate
detection, license plate segmentation, and license plate identification are the five phases that make up
the suggested system in this research[12].

After analyzing 33 photographs of Sudanese license plates, the researchers found that they could
accurately search for the license plate number based on the image of the car number and its location
96% of the time, whereas the accuracy for minus signs was only 90% of the time. The formatting
requirements of the Sudanese license create a difficult environment for writers and necessitate the
removal of some characters. The implications of picture distortion and spatial separation on human
cognition are explored in this research study. This article focuses on the effects of camera and license
plate distance on the veracity of the in-game character experience. This research proposes an
algorithm for recognizing driver's licenses, and it comprises of three stages: identifying the card,
segmenting it, and recognizing the numbers on it[13].

To estimate the number of cars on the road, the authors employ a support vector machine classifier
based on feature extraction and geographical density. When it comes to machine learning, Support
Vector Machine falls under the umbrella of supervised learning. Information from 21 photographs
with focal lengths ranging from 3 to 5 meters and with image areas of 16 by 16, 64 by 64, 128 by
128, and 256 by 256. Band densities are broken down into two categories: high and low[14][15][16].

In a case study published in, the authors suggest a deep learning system for fully automatic license
plate recognition. Search, segmentation, and text recognition are the three key components of the
system proposed in this work. Using a convolutional neural network, we can distinguish between
licensed and unlicensed versions of a document[18][19].
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The system's efficacy and efficiency were evaluated using two datasets. Every weather situation
imaginable was captured in 2400 photos spread across four primary categories that make up each
dataset. separated. Accuracy, regression, and the f-measure are measured and analyzed for the
license plate detection system. As a result, the detecting license was successful in certain situations
but not others, especially when it came to varying degrees of darkness and brightness. Accuracy in
recognizing text is assessed in percentage and anything over 95% is considered
excellent[20][21][23].

When compared to ANN and Probabilistic Neural Network, the results from the CNN model are
superior. Using neural networks, the authors of this study describe optical character recognition
(OCR) for license plate recognition. License plate detection is the first step, followed by character
segmentation, and finally optical recognition and matching. When tested on 300 photos of vehicles
from around the world, the proposed localization strategy produced a 96.7% success rate and a 92%
success rate in vehicle recognition[25].

Completely computerized license-plate-checking system, reporting an approximate 94.5 percent
accuracy. In [10], the author suggests using geo-based features and a neural network methodology
for the license plate identification system in Libya. Images are acquired and processed, license plates
are identified, features are segmented, features are extracted, and finally, the plates are confirmed.
Neural network (PNN) model comparison and classification is used for the investigation[25][26].

One hundred photos of vehicles in Libya were utilized to evaluate the suggested automatic
identification system's performance. Precision, recall, and f-score are used to evaluate the Action
System and are compared to previous research in Libya. Recall is 84%, accuracy is 81%, and the f-
score is 83% when using a PNN to analyze the data. Performance metrics are 83% recall, 80%
precision, and 81% f-score when using the feature classification approach[27][28][29].

7. METHODOLOGY

The goal of the paper is to streamline the process of verifying license plates by linking all smart
systems together. We propose a system that can do license plate enquiries while cutting down on
human resources and quality control expenditures. Bilateral filtering, OpenCV, morphological
transformations, and segmentation error are used in our proposed approach. An optimal model has
been proposed.

Once the dataset is compiled, we may pick any image from it and duplicate its location. The model is
then constructed using a number of machine learning methods. License plate texts are then predicted
using this approach.

A MODEL DESCRIPTION
Building a machine learning model to recognize the number plate requires several steps:
Image Acquisition:

Image acquisition is defined as process of converting analog images into digital form. This is usually
done on a camera or scanner, but can be done with any device that produces analog images. Image
acquisition is also used to create digital images of research papers and experimental data, but can
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also be used for other purposes, such as printing photographs or other types of images. Purchasing
the paintings is always the first step in the business process because the image processing should to
be made. Image processing begins with taking the raw image, a step that must be done before any
other work can be done on it.

The best part of this process? It doesn't matter what you use - all you need is your camera! The tool
used to create the image may have issues as it hasn't been modified in any way, so don't bother with
this type of suggestion if that's not what you're looking for. Image capture is where you create your
input parameters. Image desaturation:

The process of image desaturation will remove color from image. This will leave you with black and
white images. If you're working with a color image and want to convert it to black and white, there
are a few things to keep in mind. The first is that you need to quickly pay attention to the proportion
of the image. High contrast images will be black and white and low contrast images will be black
and white.

You also need to pay attention to the noise in your image. Dark tone images will look different from
light toned images.

Image thresholding:

Thresholding is a segmentation technique that creates a binary image by dividing the grayscale
image into two regions as the starting point (the pixels of the binary image only have two values - 0
and 1, so only one needs to register the pixel usage). Therefore, pixels using values higher than the
threshold will be considered white or 1 in the output image, while other pixels will be considered
black or 0. images in the region. If the threshold is different from an image region, we call it a
variable threshold. We can intuitively infer that thresholding success is directly related to the width
and depth of the valley that separates the histogram pattern.

The main factor that influences the character of the valley, then, is the separation of the hills, the
noise in the picture, and the relationship between the object and the background. The wider the
separation between the two peaks in the histogram, the better the threshold and image segmentation
algorithms work. Noise in the image often distorts the overall separation of the bimodal histogram
distribution and makes thresholding and segmentation difficult.

Model Selection:

Choose an appropriate algorithm for the task of background blurring and noise reduction, such as a
Bilateral filtering algorithm.

Morphological Transformation:

It's easy to perform basic operations on photos by manipulating their morphology. For the most part,
binary images are used. The first is our initial concept, and the second is the central idea or technique
that will be used to shape the final product. Erosion and growth are two facets of morphology. Then
there are open, close, gradient, etc., variations.

Morphological transformations are elementary procedures that rely on the structure of pictures to
produce binary representations. Our input image and hardware (the kernel) will be used to evaluate
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its effectiveness. When one boundary is eroded, the size of the foreground object decreases, while
when another boundary is widened, the size of the foreground object grows. In the design phase, one
pixel from the original image is swapped for one pixel from the final product. The outcome of the
morphological operation determines the value of this new pixel.

Both etching and broadening are widely used procedures.
Model Evaluation:

After building and fine-tuning the model, it's essential to evaluate its performance. The evaluation
step to test the model on a separate test dataset and computing metrics such as accuracy, precision,
confusion matrix. These metrics help to assess the model's effectiveness in detecting number plate.
By evaluating the model's performance, we can identify potential areas for improvement and fine-
tune the model further to enhance its accuracy and effectiveness in detecting license plates.

Model Fine-tuning:

Fine-tuning the model involves adjusting its parameters or testing different algorithms to improve its
performance, and repeating the evaluation step if necessary. This step is crucial as it helps to
optimize the model and improve its accuracy. Contingent upon the consequences of the assessment,
the model might should be tweaked by changing its boundaries or attempting an alternate calculation
to accomplish improved results. By repeating the evaluation step, we can assess whether the changes
made to the model have improved its performance. Overall, fine-tuning is a necessary step in the
model development process to ensure that the model is as accurate and effective as possible.

B REGISTRATION PLATE DETECTION MODEL :

The registration plate detection is a process of recognizing text from a number plate of vehicle. That
can be any vehicle. This model is designed in a way to recognize the place where that text occurs and
from that place it will read the text. This is the final result that come from the model as output.

In this model we have to take a dataset that consist of any number of images of vehicle having
number plates. But at a time, we have to upload a single image to detect the text of vehicle. The
image will undergo many methods and algorithms. The uploaded image should convert into a gray
scale initially, before applying any filter on the image. For that, | will do image desaturation on the
image. Once the image converts into gray scale then simply make the image noise free with applying
filters on it like bilateral filtering etc. Before that the image must undergo image thresholding. Which
make the image as bi-level image that can be easy to detect the edges.

Detecting of edges helps the image to find where the text exactly. It will create rectangle like
structure around the text and make it safe from noise. Except that remaining background will be
segmented. It means that to make the text only readable from registration plate. The model will make
the whole image as dark except the text of registration number. To do that the image under go the
process of morphological transformation. That examines the geographical structure of image from
inside. Finally, the model use character recognition to read text. This is the whole process of
registration number plate detection.
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1. Image acquisition and image desaturation:

ANoIR enabled the camera for far infrared photography. Then the blind picture is added to the
system. It can read images by changing color to grayscale, called image desaturation. This is done to
reduce the complexity of the work, because grayscale images are easier to save than color images.
OpenCV has an almost perfect ability to convert color images to grayscale. License plate recognition
starts with taking a photo from a photo, preferably a surveillance camera. The image acquisition
process determines the quality of the captured image of the license plate that the search process
should use. The resulting images are better and more accurate.

One way of preprocessing is to prepare the image to better extract features. This can be considered as
the stage of editing car pictures and pictures made for pattern recognition. The decision of the first
strategy to acquire of the traffic image depends on the type of use for which the image is used.

0

100

200 {8

Fig 1.Desaturated image

2. Image thresholding:

It is the process of converting the grayscale image and creating a binary image in which the edges
can be detected more easily. It doesn't identify the important things, but separates them from the
background to store the information we need to do. When measuring, it is very important to set the
accuracy that finds the best pixel as an object or background. We use OpenCV's cv Threshold to
achieve this.

In image processing, image thresholding is the simplest image segmentation method. The image
thresholding can be used to create a binary image from the grayscale image.

3) Preprocessing Methodologies

The goal is to integrate all automated license plate readers to maximize savings and accuracy. We
propose a system that can swiftly and accurately recognize vehicle number plates in a fraction of a
second, with minimal room for error. Our suggested system makes use of OpenCV, morphological
transformation, segmentation error, and bilateral filtering. For simple testing, input image is
converted to dark image and has less than channels. While many NPR applications use dark images,
some tests also include shadows.
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Generally, car photos have different resolution/aspect ratio, size and dimensions due to the number
plate model and the resolution used to get the photo. Therefore, subtraction of feature values would
be inconsistent value of for the input image of images of such different sizes and resolutions.

The images must be completed and updated prior to closing. To highlight the high complexity of
image content and background, images must be brightened with the end goal in mind. One of the
trickiest challenges in image processing is the separation of irrelevant parts of a picture. Because
figures are more. significant and require less investigation, segmentation's goal is to simplify or alter
the representation of images or to zero in on areas of importance.

Highlight extraction method needs to extract the necessary information from the image, remember
that the purpose of is to reduce the constraints that really need to be done. General features refer to
those derived from the entire image, while village features refer to those extracted from blocks
discovered during partitioning or subdivision of the document. Geometry, texture, components, parts,
patterns, and elements are just some of the ways they can be broken down.

4) Bilateral Filter:

By employing a preexisting Bilateral function, the Bilateral Filter softens digital images. Reduce
image noise and unwelcome details using the Bilateral feature. This method of blurring uses a
Bilateral Filter to create a soft blur in the final image. The velvety or translucent haze created by this
Bilateral capability is reminiscent of a picture being surveyed via such a screen. In computer vision
calculations, the bilateral filter is often used as a pre-processing stage to enhance image structures on
many scales.

5) Feature choice:

Highlight extraction method needs to extract the necessary information from the image, remember
that the purpose of is to reduce the constraints that really need to be done. General features refer to
those derived from the entire image, while village features refer to those extracted from blocks
discovered during partitioning or subdivision of the document. They can be divided into several
categories such as Geometry, Texture, Components, Part, Patterns, and Elements.

6) EasyOCR: OCR, formerly known as Optical Character Recognition, is revolutionary for today's
digital world. OCR is a complete process where images/information existing in the digital world are
processed and can be changed from text to text. Scanned papers, PDF files, and digital camera
photos can all be converted, repaired, and searched utilizing optical character recognition
technology. Here, we use the Reader class from the simple OCR class and pass ['en’] as an attribute,
indicating that it can now only discern English text in an image file; if it detects other languages,
such as Chinese or Japanese, it will disregard those letters.

7) Imutils: Imutils is a Python package that provides simple functions to facilitate basic graphics
operations of OpenCV. An integrated program that facilitates basic graphics operations such as
translating, rotating, transforming, skeletonizing and displaying Matplotlib graphics using OpenCV
and Python. We will create a contour from these points using Imutils and finally draw the contour of
the original image using cv2.drawContours.
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8) Bilateral Filtering: By employing a preexisting Bilateral function, the Bilateral Filter softens
digital images. Reduce image noise and unwelcome details using the Bilateral feature. This method
of blurring uses a Bilateral Filter to create a soft blur in the final image. The velvety or translucent
haze created by this Bilateral capability is reminiscent of a picture being surveyed via such a screen.
In computer vision calculations, the bilateral filter is often used as a pre-processing stage to enhance
image structures on many scales.

9) Morphological Transformation:

Morphological analysis examines the geometry in an image by testing it with smaller samples called
objects. Therefore, non-ideal image operators suitable for studying geometry and topology are
generated. Use people working for the image to create some bright areas and identify important
information by reducing it from irrelevant to skeletal. In this process, there are generally four
activities: stretching activities, abrasion activities and opening and closing activities.

Fig 2.Morphological transformation of image

10) Detection Of Oriented number Plate: The accessible are designed to read the material
presented in introductory sections, but are not suited to reading material presented in further sections.
Because the vehicle was overturned, the license plates in the captured images may not be in the
correct introduction (i.e., the number plate may be in the 900, 1800, or 2700 introductions instead of
the correct introduction). In such circumstances, it is necessary to identify the introduction of license
plates and make necessary changes.

11) Image segmentation: This is how the image is divided into different parts that are used to
identify objects or other relevant information in the image. After morphological changes, 2 segments
were distinguished as potential promising ones. The parts will go through another important process
where the model will determine if they have the best features. The section will be divided into square
pictures and will try to find the longest possible list of characters and describe them as a real license.

The first step in using a segmented license plate is to eliminate the local noise. The segmented
registration plate is then cleaned of noise using the same bilateral filtering method.

12)Character recognition: Later, the possible license plate is divided into an independent set of
characters for Optical Character Recognition testing, increasing the likelihood of successfully
detecting and recognizing alphanumeric characters inside the segmented image. Similarly, character
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recognition is the ability to do so visually. Authentication is, which is a way to mitigate an attack
based on the information provided by its identifier.

The final output of the paper will be the text read from the image of registration place of any vehicle.
It was only due to the easyOCR, imutils, canny etc. The algorithm we use here is bilateral filtering
which is the core of the paper and reduce the noise from the image and help to detect and read text
more accurately.

Step 1: Step 2: Image
Acquisition
and image

desaturation

Step 3: Tmage

Number plate
Iy P thresholding

recogmition
datasets

s —
Step 4: Bilateral
filtering

R

—
Step 5
Morphological
Transformatio

N
Step T
Charact ter
recognition

Step 6: Image
SCE_‘I]IEII[HTLDU

Fig.3.Model

8. DATASET DESCRIPTION:

With the development of deep learning, recent ALPR systems use big data. However, collecting eno
ugh license plates is difficult and costly. There are certain requirements for the datasets used in auto
maticlicense plate recognition (ALPR) that change from country to country and area to region. There
fore,data produced for one study may not be of much use in another. In addition, some studies use sy
nthetic data instead of real plates, and encouraging results are produced. However, benchmark data
must be available to represent real-world situations and issues inorder to be used as a benchmark and
to be able to compare different ALPRs. In addition, many studiesuse traditional data for evaluation a
nd comparison, and some of them do not contain images of a complex world. This section describes
ALPR's requirements for real-world data to provide guidance for future operations.

9. EXPERIMENTS AND RESULTS

INSTALL AND IMPORT DEPENDENCIES:

easyOCR is a python library for easily extracting text from images.
Imutils library is used to do process the images.

So, we have to install these libraries before going into the development.

|;/) ° I'pip install easyocr
Ipip install imutils

Here there are many libraries, each have respective properties. CV2 is a python library that is used to
read the pictures or images that user upload.

Matplotlib is similar property with CV2 and it is used to detect the borders of the object or and
images also.

Numpy is used in case of working with arrays or any sequential structures.
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v [2] dimport cv2

> from matplotlib import pyplot as plt
import numpy as np
import imutils
import easyocr

LOADING THE DATASET:

After importing libraries let’s move to the datasets. For any machine learning model dataset is more
essential one so, here | use the dataset of vehicle containing registration number plates.

cvtColor is used to convert the image into gray scale.
imread() method is used to read the input. It can be any image or any data also.
imshow() method will display the output.

Here the output is graysacled image of the vehicle with dimensions also.

Y [3] img = cv2.imread("/content/imgl.jpg")
- gray = cv2.cvtColor(img, cv2.COLOR BGR2GRAY)
plt.imshow(cv2.cvtColor(gray, cv2.COLOR BGR2RGB))

APPLYING FILTER:

Bilateral filtering is an algorithm that can able to reduce the noise from the image. It is most
important in this paper. Because, less the noise more the accuracy or clarity in output image.

Canny is used to find where an image's borders are. By combining the techniques of bilateral
filtering and canny it, we can lessen the overall amount of noise in the images and bring out the
clarity of the boundaries.

v ° bfilter = cv2.bilateralFilter(gray, 11, 17, 17) #loise reduction
I edged = cv2.Canny(bfilter, 30, 200) #Edge detection
plt.imshow(cv2.cvtColor(edged, cv2.COLOR_BGR2RGB))

findContours() function will take three parameters. The first argument is the image that should be the
gray image. The second is the retreval mode and the third is the approximation mode.

[V ° keypoints = cv2.findContours(edged.copy(),
CV2.RETR_TREE,
Cv2.CHAIN_APPROX_STMPLE)
contours = imutils.grab contours(keypoints)
contours = sorted(contours,
key=cv2. contourArea,
reverse=True)[:10]

approxpolydp() function is used to detecting a shape with a precision.
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E/ ° location = None
for contour in contours:
approx = cv2.approxPolyDP(contour, 18, True)
if len(approx) == 4:
location = approx
break

A @© location
array([[[122, 219]],
[[246, 22711,
[[252, 2e00]],

[[132, 191]]], dtype=int32)

The np.zeros() function will returns a array of given shape and type with zeros.

The boundary of an image is said to have a contour if there exists a line that passes through all points
that share the same reference. Shapes may be described, object sizes determined, and hidden objects
uncovered with the help of contours.

The findContour() method in OpenCV is useful for contour detection and extraction. As such,
thresholding, Sobel edges, etc., are necessary only for binary pictures.

It will compute bit-wise AND of the underlying binary representation of integers present in input
arrays.

EV ° mask = np.zeros(gray.shape, np.uint8)
| new_image = cv2.drawContours(mask, [location], @,255, -1)
new_image = cv2.bitwise and(img, img, mask=mask)

Now, the morphological transformation and segmentation of image is done. It will the display the
picture of number plate of vehicle by making background as dark.

MORPHOLOGICAL TRANSFORMATION:

v o plt.imshow(cv2.cvtColor(new image,
| cv2.COLOR_BGR2RGB))

Here, np.where() function will print the index of elements present in array if the given condition is
satisfied.

] © (xy) = np.where(mask==255)

[ (x1, y1) = (np.min(x), np.min(y))
(x2, y2) = (np.max(x), np.max(y))
cropped_image = gray[x1:x2+1, yl:y2+1]

IMAGE SEGMENTATION:

Here, the output is in the form of segmented. It will produce the image of registration plate along
with dimensions.
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B/ o plt.imshow(cv2.cvtColor(cropped image,
5
cv2.COLOR BGR2RGB))

['en] is an attribute, which means now it can able to detect english text present in the image file.

Readtext() will produce the bytes in the form of string.

v reader
145

easyocr.Reader(['en'])
result = reader.readtext(cropped image)
result

CHARACTER RECOGNIZATION:

Here, puttext() is used. Why because, the puttext() will make to write text on any image. In our paper
to detect the text from image and to draw it in image the puttext method is used.

Rectanlge() will draw thw rectangle shape around the required space. Here, it draw around the text of
number plate to identy by anyone easily.

It will make the charator recognization and text read. It will produce the vehicle image with number
plate text rounded as rectangle and write text on it.

§ text = result[0][-2]
font = cv2.FONT_HERSHEY SIMPLEX
res = cv2.putText(img, text=text,
org=(approx[e][0][e],
approx[1][0][1]460),
fontFace=font, fontScale=1,
color=(9,255,0),
thickness=2,
lineType=cv2.LINE AA)
res = cv2.rectangle(img,
tuple(approx[e][e]),
tuple(approx[2][@]),
(0,255,0),3)
plt.imshow(cv2.cvtColor(res, cv2.COLOR BGR2RGB))

RESULT

Below figure is the segmented picture of the registration number plate of vehicle.

0
10
20

30

And the final output will be
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100

The evaluation results suggest that the proposed algorithm () works better than other techniques of
license plate verification. This can be employed on the blind and afflicted plate during the extended,
continuous work to see if the plate is, in fact, the source of the skewed input image during adverse
weather.

To prevent biased outcomes, try combining data from multiple sources with varying degrees of
rotation, scaling, and camera location. This is why some studies advocate for the use of image-to-
image translation methods to generate authentic license images. This results in a world built on
borders, complete with perspective shifts, blurring, and illumination changes. However, due to fuzz
effects, regular TV cameras are incapable of recording fast-moving autos.

License-code detection and recognition Python training model. Python code that presents the model
based on the training data and saves the model using the python library produces the following
results. Validated test photos that were not part of the training data were used in the prediction runs.
A bright red rim surrounds the license space to draw attention there.

10. CONCLUSION AND DISCUSSION

Automatic license plate registration (ALPR) systems require careful feature and technology selection
to accommodate various operating systems and hardware. This has examined and reviewed the most
up-to-date methodologies and procedures for ALPR solutions. This article provides a comprehensive
comparison of relevant studies and identifies data evaluation needs in practice. We also describe the
open challenges for ALPR solutions and recommend future research directions.

Numerous applications exist for this software in which the vehicle's license plate number is the
principal identifier. For relatively modest uses, such parking lots or traffic lanes, existing
applications are ideal. Facial recognition might be added in the future, and the entire system could be
linked to databases of criminal histories so that we can identify repeat offenders.

CHALLENGES FACED:

However, developing a general and optimal solution for ALPR is difficult due to environmental and
license change factors such as rotation, closure, changing lighting, objects and shadows. Therefore,
current ALPR systems do not have a good solution in difficult situations.
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We provide a comprehensive and insightful analysis of the state of the art literature on automatic
language recognition (ALPR) and highlight some of the specific limitations and challenges in the
subject.

FUTURE WORK:

Research on license plate reading technology is needed for the future. In general, ALPR solutions
tend to be more resource-heavy, as they necessitate high-priced hardware and constant access to the
internet. As a result, it can only be used in places with reliable access to energy and the internet.
Therefore, it is crucial for future scientists to develop systems that can function with less power and
no internet connection. Since ALPR systems are in high demand, this will facilitate the
implementation of solutions in rural areas.
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