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ABSTRACT

Automatic Number Plate Recognition (ANPR) a picture-processing system, uses the vehicle's number
plate to identify it. The goal is to provide an affordable automatic approved vehicle identification system
using the licence plate of the car. For the security management of a highly limited area, such as military
zones or the area surrounding important government buildings, such as Parliament, the Supreme Court,
etc., the system is enforced on the doorway. The devised technology first detects the car and then takes a
picture of it. Using image segmentation in a picture, the vehicle number plate region is extracted.
Character recognition is done using an optical character recognition approach. The resulting data is then
used to compare with records on a data to produce accurate information such as the owner of the car, the
location of registration, the address, etc. The system is implemented, simulated, and evaluated using real
images in Matlab. The experiment shows that the created algorithm successfully recognises and detects
the car number plate on genuine photos.

Keywords— ANPR, Al vehicle identification, optical character recognition; Character
Recognition, Security.

[1] INTRODUCTION

An effective method for vehicle police operations over the past couple of years has
been automatic number plate recognition (ANPR), also known as vehicle plate recognition
(LPR). It will be used in many public locations to meet a range of purposes, including traffic
safety social control, automatic toll aggregation, parking area system, and automatic vehicle
parking system. ANPR algorithms are typically broken down into four steps: (1) Capturing a
vehicle's image; (2) Finding license plates; (3) Segmenting characters; and (4) Recognizing
characters. In this project, we're making work toward creating a package for a historical
vehicle plate recognition system. Using OpenCV and Optical Character Recognition, this
method automatically recognises and reads car licence plates. It detects the licence plate
using OpenCV's contour function. And eventually the vehicle plate numbers are scanned
using optical character recognition.

[2] LITERATURE REVIEW

170
Md. Rizwan Khan, Ravindra Anchara and Manas Gaur


http://www.ijaconline.com/

Journal of Analysis and Computation (JAC)

(An International Peer Reviewed Journal), www.ijaconline.com, ISSN 0973-2861
Volume XVII, Issue I, July-Dec 2023

India, a nation of one billion people, has a unique set of ANPR preferences compared to other
nations. Route monitoring, parking control and community security enforcement are the three
areas where ANPR is most frequently used. One person dies every four minutes in the
Republic of India, and the majority of those deaths are caused by rushing. ANPR is used to
track the average speed of the moving vehicles and identify any that go over the speed limit.
In this instance, calculating the distance between the two cameras will mechanically produce
a beautiful price tag. This contributes to maintaining law and order, which reduces the
number of fatalities on the roads. The most efficient resolution is provided by ANPR.

in order to manage parking. Vehicles with registered license plates will automatically enter
parking zones, however unregistered vehicles will be charged at the time of registration and
subject to inspection. Every year, 200 cars are stolen in Republic of India. If the right actions
are done and the ANPR system is used to track cars, this range will shrink and law
enforcement will be better able to determine where, when, and how a vehicle was stolen. This
will make it easier to swiftly apply justice to such a large nation.

The image that has been cropped is compared to the information that has been kept in the
template. OCR automatically recognizes and identifies the characters without any input from
the user. When compared to other methods, OCR for number plate identification is less
advanced since the characters on the "the range the amount the quantity™ plate have uniform
typefaces. OCR is the basic technology used in ANPR and offers the ability to sort and retain
knowledge.

[3] EXISTING SYSTEM

Victimisation of the ANPR system OCR the OCR (Optical Character Recognition) system,
which is used to extract the character set characters present on the quantity plate, is at the
centre of the system. It first employs a number of image- manipulation techniques to
recognise, normalise, and improve the image of the quantity plate in an effort to do this. The
front-end cameras and the back-end remote computers are the two components that make up
the system. Two cameras are typically used simultaneously to increase effectiveness. The
cameras, like in Fig. 1, only carry out the function of taking photos of licence plates and
transmitting them to the distant computers.

The keep images sent by the lane-level cameras are then subjected to further processes by the
remote computers, such as OCR. A "server farm," which consists of the numerous computers
running simultaneously, is used as a solution for the vast quantity of photographs kept. The
London Congestion Charge project is a common example of a server farm. The mentioned
data are frequently accessed since the distant computers are frequently connected to the data
that contains the automobile owners' fine print. Utilizing this information, the offender is
frequently apprehended.
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Figure 1. ANPR detecting number plates of running vehiclesin real time.

[4] SYSTEM MODEL

The hardware model and software package model of the entire ANPR system can be
separated. Each model can be thoroughly discussed in this section.

A. software programme the software package model is the most important and crucial
component of this methodology. The software package model makes use of certain image
processing methods that are mandated by MATLAB 7.0.1. The ANPR formula can be
divided roughly into three parts:

Image capture, plate extraction, and acknowledgment of the numbers on the extracted
plate

The first step involves taking a photo using the USB camera that is linked to the PC.
Since the photos were taken in RGB, there may be a better approach for extracting more
plates. The extraction of the license plate from a photograph is the second step in the ANPR
formula. The likelihood ROI in a photo is extracted using a yellow search method. It is
simple to sight the plate space by sorting out yellow pixels because the official range plate of
Sindh has a yellow background with character set characters inscribed in black. The yellow
colour pixels or ones that are more expensively close to yellow are sought after in the image.
The component is ready to one if the component price is yellow; otherwise, it is ready to
zero.

Black and white is the format of the image produced by the search formula. After
determining the ROI, the image is filtered using two entirely different filtering methods. The
main method consists of setting the component price of all white patches connected to any
border to zero and eliminating such patches altogether. Using component count
methodology, the second filtering method eliminates all other small regions in a picture but
the plate region. Regions that contain a number of white pixels but fall below the
predetermined threshold are set to zero. The range and quantity of consecutive white pixels
are examined. At this point, the photograph only shows the vehicle's license plate. The
amount plate in a picture is next extracted using the smearing formula [x]. For the first and
last white pixels starting from the top left corner of a photograph, the smearing formula is
sought after. The picture is then edited so that it only shows the license plate of the car. The
created ANRP formula’s third stage recognises the vehicle range using an Optical Character
Recognition (OCR) formula.

The cropped image that results when the second step is reversed, turning all white pixels
into black and all black pixels into white. Currently, the plate background is black with white
writing. Before using OCR, the text's component lines were separated using the line
separation method. The price of each pixel across a row is added by the road separation. If
the resulting sum of row is zero, which indicates that no text component is gifted during a
row, or if it is greater than zero, which indicates that text is gifted during a row. When this
happens, the primary resultant adds capable of zero indicate the end of the road, while the
primary resultant adds greater than zero represent the start of the road. The main line of the

172
Md. Rizwan Khan, Ravindra Anchara and Manas Gaur


http://www.ijaconline.com/

Journal of Analysis and Computation (JAC)
(An International Peer Reviewed Journal), www.ijaconline.com, ISSN 0973-2861
Volume XVII, Issue I, July-Dec 2023

text is cropped using the road's beginning and ending values. The second line of the text
continues to be divided using a constant mechanism. The road separation method is now
applied column-wise so that each character may be separated after the lines in an extracted
vehicle license plate have been split.

The different variables are then used to store the separated individual characters. The
OCR now compares each character against the information for the full character set. When
the quantity is known and held on in string format during a variable, the OCR really employs
correlation approach to match individual characters. After then, the string is compared to the
information on the hold for the vehicle authorization.

A. Hardware Model, first The hardware model includes sensors to detect the presence of a
vehicle, a camera to capture the image, a motor with motor driver circuit to control the
barrier on the doorway, laptop on that formula is dead receives the image and performs the
process, which yields the vehicle variety, and microcontroller to control the entire hardware
of the ANPR system. The infrared detector detects a vehicle when it enters and settles within
its field of detection, and sends a symbol to the laptop through microcontroller 89C51 so that
it can take a picture of the vehicle. A picture of a car is taken using the camera that is
attached to the laptop via a USB port. The laptop’s ANPR formula If the entered plate
matches the authorized kind, the door's barrier will be raised using a motor, the green
indicator lights will turn on, and the message "Access Granted" will appear. When an illegal
variety is entered, the barrier won't be raised, red indicators are activated, and the message
"Access Denied" may appear on the display. In Figure 2, the whole hardware model is
displayed.
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Figure 2. Automatic Number Plate Recognization System Software Model.

174
Md. Rizwan Khan, Ravindra Anchara and Manas Gaur


http://www.ijaconline.com/

Journal of Analysis and Computation (JAC)
(An International Peer Reviewed Journal), www.ijaconline.com, ISSN 0973-2861
Volume XVII, Issue I, July-Dec 2023

p ANPR Sysem- \
| :
Status
. 3 Manager
\ ToCamers | B
Camera | Image Handler t——-——
1 4 Wl T S From Stauzidng
Fronlamers o . :
TORCATEra 4. From 5 | fr:([b:fsrj.' Remote
1Tl ANPR ‘ DB
OCR TQA(:-"\ b - -
f— | Manager [riess Server
ot et
| f'/c('_(l‘:_l”_ /i_’.:f/l- ToWetiSry Fros\easey
L—" __,-,""_ Toll ‘
— ; Y
10 Ports lo—"" 1s0 Web Server Web Ul
1 FramU

Figure 3. Hardware setup of ANPR system

[5] PROPOSED SYSTEM

In this project, we have a propensity to offer a system for automatically and mechanically
reading license plates and number plates that can count the number of passing vehicles using
image processing methods. For the purpose of implementing the proposed system, no
additional devices such as GPS or frequency identification should be installed. Utilizing
special cameras, the system records images of each passing car and sends them to the
computer so that the ANPR software system can process them. Different algorithms, such as
localization, orientation, normalisation, segmentation, and ultimately optical character
recognition, are used by plate recognition software (OCR). The following data is used to
cross-reference an information with the records. According to experimental findings, the
recommended approach successfully recognises and detects car various plates on actual
photographs. The security and control aspects of this method are also possible. This method
may also be used to identify driven cars on the road. VVehicles can use this strategy without
any additional instrumentation. After being captured by these cameras, the images are
afterwards processed in a laptop. The system maintains all vehicle traffic data for a long
period of time. As a result, complex traffic data are frequently collected at various times
from "different totally entirely different completely different™ parking gates.
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Figure 4. Registration plate image analysis benefits from the identification of the
characters and various registration plate identification techniques.

[6] DISSCUSION

The system begin works once the detector detects the presence of automobile at the doorway.
The micro-controller sends algorithmic program is tested on sizable number of pictures with
the resolution of 800 x 600 pixels.

The detection manner the use of WPOD-NET is illustrated with inside the above figure.
Initially, the community is fed with the aid of using the resized output of the automobile
detection module. The feed forwarding consequences in an 8- channel function map that
encodes item/non-item chances and affine transformation parameters. To extract the warped
LP, allow us to first don't forget an imaginary rectangular of constant length across the centre
of a mobileular (m, n). If the item chance for this mobileular is above a given detection
threshold, a part of the regressed parameters is used to construct an affine matrix that
transforms the fictitious rectangular into an LP region. Thus, we are able to without difficulty
unwarp the LP right into a horizontally and vertically aligned item. Convolutional Neural
Network A convolutional neural network (CNN) is a deep learning neural network that takes
an image as the input, then assigns weights and biases to various features in the image.
Through a learning process the weights and biases are refined and sections of the image are
further processed. The CNN eventually differentiates features within the image from one
another. Convolutional neural networks have been used by other researchers to analyze
digital images for object recognition or classification. The architecture of a CNN is similar to
the internal connecting system of neurons in the human brain. The hidden layers of a CNN
typically consist of convolutional layers, RELU layer

176
Md. Rizwan Khan, Ravindra Anchara and Manas Gaur


http://www.ijaconline.com/

Journal of Analysis and Computation (JAC)
(An International Peer Reviewed Journal), www.ijaconline.com, ISSN 0973-2861

Volume XVII, Issue I, July-Dec 2023

i.e. activation function, pooling layers, fully connected layers, and normalization layers.
Feature Detection Layers perform one of three types of operations on the data: convolution,

pooling, or rectified linear unit (ReLU).
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Figure 6. Recognize character using OCR

The findings indicate that the developed ANPR algorithmic programme successfully detects
the common vehicle range plates from Sindh in a variety of daytime lighting settings and
exhibits a high rate of detection and recognition. It can recognise licence plates at a range of
distances. The size of the quantity plate in a photograph depends on the available space. Once
the car licence plate has been located, the OCR algorithmic programme is used to identify the
individual characters. The OCR uses correlation methods for character recognition, therefore
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it is also possible to estimate the possibility of popularity. The system is affordable in terms
of computation and might even be used for a real-time vehicle identification system.

[7] LIMITATIONS OF EXISTING SYSTEM

The following list highlights some significant drawbacks of the current system. These
also impeded the execution of our goal, and we want to do away with the majority of them in
subsequent iterations.

1. Poor file resolution, usually due to the use of a black and white camera but
sometimes because the plate is simply too far away.

2. Images that are blurry, especially in motion.

3. Bad lighting and poor contrast brought on by overexposure and shadow reflection.

4. An object that obscures (part of) the licence plate, typically a tow bar, or dirt on the
plate

5. Take a look at the variety of licence plates that are completely different at the front
and back because of pulled trailers, campers, etc.

6. As the camera reads different licence plates, the vehicle's lane may vary.

7. Adistinctive font that is popular for vanity plates.

8. A lack of cooperation among nations or states. The head of two cars coming from
"other totally completely different entirely different” states or nations will be comparable in
variety but different in style.

9.  While some of these issues can be fixed within the programming, the hardware side
of the system is mostly responsible for coming up with solutions.

[8] FUTURE WORK

ANPR will be used more for vehicle owner identification, model identification control, speed
control, and position tracking. It will get more advanced as polyglot ANPR to automatically
detect the language of characters supported by coaching expertise. Numerous benefits,
including traffic safety social control, security- simply in case of suspicious conduct by car,
ease of use, immediate information availability- as opposed to manually seeking up vehicle
owner registration details- and cost-effectiveness for any country would be provided. Some
improvement algorithms, such as those that focus on picture super resolution, should be used
for low resolution images. Most ANPR systems focus on processing a single vehicle variety
plate, but as time goes on, there will be many more while the photos are being taken. There are
many different types of licence plate images.

[7] CONCLUSION

The system is implemented in Matlab, and real photographs are used to test the system's
performance. The simulation's findings demonstrate that the system can enforced on the
doorway of extremely restricted locations and reliably locate and recognise the vehicle's
utilisation registration code under a variety of lighting conditions. Although the
implementation functions rather well, there is still room for improvement. Due of the lengthy
shutter period, the camera used in this project is sensitive to vibration and rapidly changing
targets. If a high resolution camera is used, the system's durability and speed enhance.

It is abundantly evident that ANPR is a challenging system due to the wide range of parts it
consists of, and that it is currently impossible to achieve 100% overall accuracy because each
segment depends on the phase before it. Yes, the effectiveness of ANPR is impacted by
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factors such as various lighting conditions, vehicle shadows, non-uniform letter sizes in
registration codes, and various font and background colours. Some methods just add these
constrained constraints, failing to produce a reasonable amount of accuracy under
challenging circumstances. A number of the systems were created and are utilised for
particular nations, as shown in table three.
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