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If we replace this system with a couple of cameras and eliminate the need to issue RFID tags,
this will reduce the user’s effort to enter the facility which, he/she comes every day to perform
certain daily tasks. This system can identify the car by recognising the Licence plate and also the
shape of the vehicle. Then the system can match the vehicle’s credentials in its database, if it
finds a match then the vehicle is allowed to enter the facility. This enables the vehicles which
have been registered with the facility to pass without any delay. This saves time of the user as

well as save the resources.

1.1.2 Security

Figure 3 - Security Check Post — Canadian Plaza, (Travelling to Canada) [38]

The above figure illustrates the security check at Ambassador Bridge, Ontario, Canada. We see
multiple lanes for entry to Canada, and each lane has one security post. In each security post one
security officer checks the credentials of the vehicle and its driver before he/she is allowed to
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cross. These types of systems have two aspects working together. The first part of this
application consists of an officer who is there to identify the vehicle and its passengers. The
officer does this by cross checking the credentials of the vehicle with the database. This system
consists of a camera which aids the officer by recognition of the license plate. After recognition
of the license plate, the system notifies the security personnel if this vehicle is involved in any
type of illegal activity. This lets the officer to examine the vehicle more precisely and makes this
time consuming and labour intensive process easier. Examples of such facilities are Border

Security Systems, Industrial estates, Financial Institutes etc.

1.1.3 Tracking of Vehicles
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Figure 4 - Toll booth [44]

The above figure shows a toll booth in which the vehicle is required to stop before it can cross

off and continue to its journey. These toll booths are time consuming and often cause congestion



on the road for its travelers. This can be eliminated by the help of implementing the systems
which read the Licence plate and sends the charge for using the toll road directly to the owner of
the vehicle. This reduces the labor intensive work which involves stopping each vehicle and
charging them before they use the toll road. Such system is in place on Highway 407, Ontario,
Canada [43]. This system implementation is also cost effective as only cameras are required to

install on the entry of the roads.

1.2 AVDR System

Detection of the vehicle has become a serious initiative and an advanced area of research, which
is possible through the application of VLPDR (Vehicle Licence Plate Detection and
Recognition). Hence, VLPDR Systems can be taken into account, which primarily works by
capturing the vehicular images and thus, interprets the Licence plate’s registration number
automatically. AVDR (Automatic Vehicle Detection and Recognition) scheme proves to be an
effective tool which helps to mechanize the hectic, tedious and the physical procedure of the
workers which they encounter and deal with in their regular day life, and serves to provide
efficiency in the identification of the vehicles from hundreds and thousands of vehicles observed
in the regular patrolling task. AVDR combines Licence plate detection with the shape detection

of the vehicle to make a system which is more susceptible to false intrusions.

AVDR system is divided into two separate modules:

1.2.1 ALPDR System
“Automated Licence plate detection and recognition (ALPDR) technology was first invented in
the year 1976, by the Police Scientific Development Branch (PSDB), Home Office, United

Kingdom” [4]. ALPDR system comprises of different components. The key module of this



system is to recognize the text in an image. This image contains the licence plate of the vehicle
which is then analyzed to get the plate information. Each character of the licence plate is
recognized by this system by comparing with the stored templates. Licence plate number of any
vehicle is related to many features in a vehicle database which helps to describe it. Some of the

features are listed below:

1. Make and Model of Vehicle

2. Colour of Vehicle

3. Year of Manufacturing

4. Engine type and size

5. Fuel type used the vehicle

6. Mileage recorded by the vehicle

7. Vehicle Identification (Chassis) Number

8. The name and address of the owner of the vehicle

1.2.1.1 Types of ALPDR System

The need for the successful implementation of the Licence Plate Detection and Recognition
(LPDR) system has evolved during many years and hence, many research algorithms, protocols
and schemes have been proposed on the topic. Therefore, ALPDR (Automatic Licence Plate

Detection and Recognition) System can be described under two main divisions [28]:

1. Online or Active ALPDR System
2. Offline or Passive ALPDR System
1.2.1.1.1 Online or Active ALPDR System
In an Active ALPDR System, technologies like LASER, RADAR, surveillance cameras and

radio frequency are implemented in order to carry out a successful identification of the vehicle.
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In LASER System, a barcode is positioned on the car whereas in the case of radio frequency
systems, a tag is installed in the vehicle. This tag includes the information of the Licence Plate
along with the other necessary information. Surveillance Cameras keep a proper track of the
positioning of the vehicles by interpreting the localized Licence place in an image from the
arriving video frames. An RFID (Radio Frequency Identification Number) reader is installed in a
location for the identification of the vehicle and it has a potential to interpret the information
mentioned on the tag from a specific distance. Initially, the expenditure and the outlay of the
proposed system were quite high, but with the advancement in the field of technology, the rate
has gone comparatively much lower now. RFID System does not require the image of the vehicle
to recognize the vehicles credentials, which eliminates any false recognitions. Hence, one can
rely and trust on this particular system. The RFID System can be presented in a situation where a
solemn answer to a problem is lacking and there is no acceptance of risk caused due to an error

or in other words, there is no scope of an error [8].

1.2.1.1.2 Offline or Passive ALPDR System

In a Passive ALPDR System, the interpretation of the Vehicle Licence Plate takes place by
capturing the images of the vehicles and then maintaining a database of these images in a
centralized information server. Here, the recognition of the vehicle takes place by processing the
image of the Vehicle Licence Plate. This process to a great extent, depends upon the quality of
the image captured. Complications may arise due to noises in the image of the Licence plate and

hence, this may lead in generating erroneous and inaccurate results.
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1.2.1.2 Algorithms employed in the ALPDR System
ALPDR System is a system which is capable of recognizing the vehicle licence plate number
from an image of the licence plate. But it has various stages which an image has to undergo to

recognize the characters on the number plate.

In order to deal with variations among the characters in different Licence plates due to language,
different jurisdiction, writing style or font difference, the segregated characters are required to go
through few pre-processing that includes normalization and skew correction. Se we have some
pre-processing steps that prove to be of great help in reducing the analytical and the
computational duration before getting the final results. The plate image undergoes through the

process of binarization and noises are reduced as much as possible in the preprocessing step

The flowchart below provides an overview of an ALPDR system [6].

Input- Image Pre-processing Licence Plate
Acquired Image Extraction

Character Characted Output - Plate
Segmentation Identification Number

Figure 5: Flowchart explaining an ALPDR System
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The following five steps are primarily taken into account by the ALPDR (Automatic Licence

Plate Detection and Recognition) System to successfully identify a Licence Plate [9]:

1. Plate Localization: This deals with the identification, judgement and separation of the
Licence Plate on the images processed.

2. Plate Inclination and Size: This accounts for the compensation of the distorted/skew of
the Licence Plate and helps in the adjustment of the magnitude and the proportions of the
requisite range.

3. Normalization: Here, in this step, the brightness and the contrast in the images generated
are adjusted and altered.

4. Character Segmentation: This step implies heavily on the searching of single or
individual characters scripted on the Licence Plates of the Vehicles.

5. OCR (Optical Character Recognition): OCR is basically defined as the automatic
transformation (both mechanical and electrical) of the descriptive images of the text,
either written manually or typed, frequently captured by the scanner into machine text
which is editable, hence, changes can be made into it. It functions by the successful
implementation of two basic steps: Training and Recognition. The image is taken as an
input, the characters and numbers are segmented, and the features are extracted from the
segments and then finally recognized by matching the existing templates from the
database of OCR process.

a. Training: The program is first trained with a set of sample images from database for
each of the characters to pull out the important characteristics based on which next

operation (the recognition operation) would be carried on.
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b. Recognition: based on the closely matched template, the character is finally

recognized and written to the output file.

1.2.1.3 Technological Requirements for the ALPDR System
ALPDR (Automatic Licence Plate Detection and Recognition) System has certain prime

technological requirements given as:

1. The quality of the Automatic Vehicle Licence Plate Detection and Recognition System
along with its functional and practical recognition techniques.
2. Camera quality and the quality of technological software for image acquisition.

If these recognition algorithms are implemented in a better manner, they will represent:

1. A hike in the quality of the ALPDR software

2. The rate of image recognition accuracy will be higher comparatively.

3. The image processing speed will be faster.

4. 1t will be able to handle a wider range of the image quality.

5. It will show its compliance to deal with a variety of plates.

6. It will witness tolerance power towards distortions of the input data.
In general, a single ALPDR (Automatic Licence Plate Detection and Recognition) System is able
to examine the Licence Plates only of a particular country, since the geometrical arrangement of
the Licence Plate along with the scripts, the font color, the font size, syntax and the direction, etc.
are generally realm specific. If devoid of the prior awareness and information in respect to the
Licence Plate geometry, i.e. the character allocation, the spacing between the characters, the
dimension ratios, etc., the ALPDR System software would be unable to predict the Licence Plate

in the image acquired or captured [10].
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The figure given below provides the Plate Geometry and Basic Syntax of a Licence plate [11]
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Figure 6: Plate Geometry and Basic Syntax of a Licence Plate [11]

Licence Plates are available in a wide range all around the world. These include [11]:

1. White Script on Black or a light background

2. Black Script on White or a dark background

3. Single Row Licence Plates

4. Multiple Row Licence Plates
In case, an ALPDR System is not able to make use of the information with respect to the Licence
Plate Structure, then it withdraws itself from the supportive help resulting from the input data.
This brings about a decrease in the accuracy of the ALPDR System. Without the utilization of
the prior information of the License plate, the remaining part of the image recognition system
considerably becomes more healthy and robust, which in turns give rise to many more

challenges.
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The prime image acquisition algorithmic technique determines the quality of the captured image
of the plate through which the image detection software has to be employed. The better the

quality of the captured image, the better is the accuracy of the resulted image.

A good quality captured image witnesses the following properties:

1. Decent Angular View

2. High Sharpness

3. High Developed Contrast

4. Good Spatial Resolution

5. Adequate Lighting Conditions

The following figures describes the problems encountered in the image quality:

Figure 8: Blurred and Motion Blurred image
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Figure 9: Low Contrast Images
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1.2.1.4 Challenges faced by the ALPDR System

The attributes of the Licence Plates are maintained in a firm and specific manner in various
developed countries. These attributes include the size and the color of the Licence plate, the
number of lines included in the Licence plate, the font size, the font and the color of each and

every character, the script used in the Licence plate, etc. [13].

The images below provide an overview of some of the standard Licence plates in some

developed countries.
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Figure 11: License Plates of Different Developed Countries
[39]
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Whereas, in developing countries, a standard practice for the Licence plate is still not employed
among different states which results in causing the process of localization and the recognition of
the Licence plate an exceedingly complex and complicated task. Also, the script used in writing
the Licence plate is not universal throughout the country or in other words, multiple scripts are
used. The images given below provide an overview of the Licence Plates highlighting the

variations in the script, shape, font, size, etc.
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Figure 12: Licence Plates in Developing Countries [39]
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The various difficulties faced by the ALPDR System include [14]:

1. Poor Image/ File Resolution: This may arise on account of various reasons which
include the distance of the Licence plate while taking the photograph, i.e. the Licence
plate may be too distant which causes a decrease in the image quality or camera
employed in capturing the images is not of high quality.

2. Blurred Images: The images here become motion blurred. The term motion blurred
refers to the perceptible streaking of the moving objects in an immobile image or in a
sequence of images, e.g. in a movie. This drawback primarily arises on account of rapid
movement during the coverage or recording of an image, thereby resulting in creating
disturbance in the image.

3. Poor Lighting and Low Contrast Images: This situation arises mostly on account of
overexposure in the surroundings, reflection of various objects in the environment or
shadows projecting on the licence plate.

4. Object Obscure: This happens when certain object or substance sticks on to the plate or
a part of the plate, for example, dirt or tow bar wiring which causes complications in
taking a clear image of the Licence Plate.

5. Problems due to the difference in the Licence Plates: The front and back reading of
the Licence Plates are different in many jurisdictions. Some only require to put rear plates
so the owner can install any custom characters to the front. This creates difference in
licence plates in same vehicle.

6. Change in the Angular View of the Camera produces Low Quality Images: During

the reading of the Licence Plate of the vehicle, the changes in the vehicular lane bring
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about a change in the angular view of the surveillance camera and hence, results in low
quality images.

Trouble caused on account of different fonts used: A different font is used on the
Licence Plate of the Vanity Vans, which enhances the problem. However, various
countries have completely boycotted this which has resulted in eliminating the trouble
caused due to the employment of these dissimilar fonts.

Lack of Coordination between different states in a country: Sometimes, the vehicles
from two different states or from different countries own the same Licence Plate number
but the font and the script is different.

Circumvention Techniques: This technique increases the reflective properties of the
script and develops a proxy setting through which it becomes difficult to trace the
Licence Plate or to develop a high-level contract in the imaging which assists in coding

the number. A plate cover or spray is employed for this technique.

Some of these drawbacks can be rectified through the software; however, those still left are

transferred onto the hardware part of the scheme to find a solution for these problems. The

complications that arise due to the objects obscuring onto the Licence Plate can be avoided by

increasing the height of the surveillance camera. However, it gives birth to other difficulties,

such as adjusting the amplified and enlarged skew of the Licence Plate [15].

Tow bars also causes obscuring in the characters of the Licence Plates of the Vehicles. Various

small-scale systems account for errors in the Licence Plates. When certain vehicles are given the

admittance into restricted areas, there is a possibility of an error rate with a single character. The

reason behind this may be considered because an unofficial vehicle witnessing a similar Licence

Plate is not considered something different and observed as quite simple. But, this kind of
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erroneousness and imprecision would not be appreciated in various applications of ALPDR

System.

1.2.2 VSDR System

Vehicle Shape Detection and recognition is the second part of AVDR. The objective of this
system is to recognize the shape of the vehicle. There are various types of shapes into which a
vehicle can be classified. The various car classifications are Hatchbacks, Sedans, Crossovers,
Sports Utility Vehicles (SUV), Vans and Trucks. These are the types which are used most often
by the general public. This area has not been explored as much as the Licence plate detection.
The reason for this is that only recognizing the vehicle shape does not give any unique feature of
any vehicle. This approach combines vehicle licence plate detection with shape detection which

helps to identify individuals for credibility.

The best angle to detect any vehicles shape is by looking at the side profile of the vehicle. Each
and every class of vehicle can be distinguished by analyzing the image of that vehicle from side.

The system recognises a pattern of the vehicle by recognizing the outer boundary of the vehicle.

1.2.2.1 Classification of Vehicle
The system implemented can detect three types of vehicle classes. Each class has specific

differences which are defined below:

1. Sedan: Sedan is an automotive in a three-box design with A, B and C-columns and chief
volumes explained in partitioned compartments for motor, traveler and freight. The
traveler compartment highlights two lines of seats and satisfactory traveler space in the
back compartment for additional travelers. The payload compartment is regularly in the
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back, except for some back-placed engine models [30]. The image in figure 18 is one of
the templates used by the VSDR system to recognise the class of the vehicle to sedan.
Hatchback: “A hatchback is an auto body arrangement with a back door that swings
upward to give access to a load territory. Hatchbacks may have fold-down second column
seating, where the inside can be adaptably reconfigured to organize traveler versus freight
volume which it can haul” [31]. It is usually small in dimensions than a sedan or a SUV.
Figure 18 is a typical template for a hatchback.

SUV: According to the Merriam-Webster dictionary, a "sport utility vehicle™ is "a rugged
automotive vehicle similar to a station wagon but built on a light-truck chassis". [32] The
"SUV" term is defined as "a large vehicle that is designed to be used on rough surfaces
but that is often used on city roads or highways.” [33]. Figure 18 is an example of

template for an SUV.

1.2.2.2 Challenges faced by VSDR System

Challenges with VSDR system are similar to many applications that use Images for extracting

information.

1.

Inconsistent lighting: In the real world, during the day the light intensity varies. Natural
light is not as intense at dawn and dusk as it is intense around noon hours of day. This
causes the image of the same object at different times of day to be inconsistent in
brightness. This also effects the background of the image. Because of intense light
sometimes it is difficult for the algorithm to detect the edge of the vehicle. If the
algorithm is unable to detect the edge then it will not be able to detect the shape of the

vehicle.
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2.

Inconsistent background: For VSDR system to work correctly, the background has to
consistent with all the images. This is necessary as VSDR system uses the background
subtraction to get the object in the image. If the background is constantly changing then
the VSDR system will not be able to get the desired output.

Over shadowing: Shadows cause a major problem for extracting information from image.
Shadows created by the vehicle on the pavement also cause the background of the image
to shift. The larger the shadow of the vehicle, more will be the inconsistency with its
shadow. In a controlled environment the lighting can be controlled, hence the shadows
can be controlled. But in an open setting these shadows cause a big issue in extracting
information from the image.

Classification of vehicles: VSDR system classifies the vehicles into 3 different categories
i.e. Sedan, SUV and Hatchback. But there are more categories of vehicles on road. Sedan
and coupes have similar designs, so these are categorized into one class i.e. sedan. SUV,
van and crossovers also have similar designs. They essentially have a flat back door and
high ground clearance. So it is arguably difficult to categorise these into different classes.
Hatchbacks have similar designs to SUVs, but are mostly smaller in dimension, so
categorising them separately is easy. But, recently mini SUV category has also seen a

boom which can also be falsely called a Hatchback.
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1.3 Applications of the AVDR System

AVDR System finds applications in various fields which are described below [12]:

1.3.1 Parking Automation and Parking Security

This application provides mechanization in the efficient management of ticketless parking,
accessing the parking mechanism, providing guidance in terms of parking location, preventing
car robbery and theft, fraud caused on account of tickets exchanged or “lost tickets”, generating a
fully automatic payment procedure. In addition to this, the face image of the driver captured

proves to be beneficial in preventing the car hijacking to a great extent.

1.3.2 Access Control

This application can be implemented through the identification of the Licence Plate and shape of
the vehicle, thus providing security and safety, event management and logging, etc. Through the
successful implementation of this application, the authorized members are provided with the

facility of automatic door opening which provides assistance to the security guard on duty.

1.3.3 Tolling or Motorway Tolling

On a Toll-Road, the travel fee or the toll fee is calculated considering the vehicle number and
this generates the toll ticket. This application takes advantage of AVDR systems as they can
recognize the vehicle rapidly, hence decreasing the time to enter the toll road for the passengers

of vehicle.

1.3.4 Law Enforcement
AVDR System can be used by various law agencies and participates actively in the law
enforcement activities. Traffic management which includes to keep check on any traffic

violations such as over speeding can be managed by this system. This system can also work
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actively with national database to raise alert for any vehicle which is involved in any type of

criminal activity.

1.3.5 Better Traffic Management

AVDR Systems can be used to calculate how much time a specific vehicle is taking to travel
between any two intersections. Thus gives the duration time information which can be used to
find if there is any congestion on that particular road. By analyzing the time the traffic

management system can control the traffic effectively and swiftly to reduce congestion.

1.3.6 Border Control

The main reason of concern of any border control post is illegal border crossing. This can be
minimized by effectively and quickly identifying the vehicles used in such activities. AVDR
system can help in identifying the vehicle as it approaches the border security officer, hence
providing him with information regarding the vehicle and the owner. This helps by raising an
alarm for any suspicious vehicle. This vehicle could be involved in smuggling of illegal goods

across border or worse, terrorism.

1.3.7 Other Applications
In addition to the above mentioned applications, AVDR System helps the society in various

other ways. These include:

1. Traffic Control

2. Marketing Control

3. Airport Parking

4. Solving issues of Stolen Vehicles

5. Providing assistance in Travelling
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CHAPTER 2: LITERATURE REVIEW

An image extraction algorithm in Licence Plate Detection and recognition System was proposed
by Salah Al-Shami et al [16]. Here, the optical character recognition is being implemented by
assigning weights to characters. The tests were performed on real world licence plate images.
Character recognition is undoubtedly a difficult task, and many researchers have worked with
full authenticity to sort out this problem. This process depends upon manual selection of each
line of character and also each character individually. This manual selection of characters is
crucial to this technique as it produces ideal conditions to get accurate character recognition.
Different stages are incorporated into this recognition plan of a character. Characterization
depends on definitive features of that character which are stored earlier to compare. These
characters are matched to the manually selected characters to get results. In KSA (Kingdom Of
Saudi Arabia) this technique was utilized on a few datasets in License Plates. Consequently, the
generated results showed the precise and the productive way of the proposed technique in

contrast with the traditional proposed plans.

S. Kranthi et al. [17] proposed the technique for the recognition of character in the licence plates
referred as Automatic Number Plate Recognition (ANPR). In the proposed work, a remarkable
"feature-based Licence plate localization™ strategy has been thought about which basically
focuses on two brief strategies. The first strategy incorporates the edge detection mechanical
technique. The second strategy involves applying various filters on the image to improve the
image quality. These strategies were implanted to build up the Automatic License Plate
Detection and Recognition framework in a superior way. ANPR is used in various applications

which use cameras to keep track of vehicular activities. The proposed systems applications are
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demonstrated in the effective law authorization. In this approach cameras are used to take
pictures of the vehicles. These pictures are of the rear end of the vehicle which contains the
licence plate. By applying the algorithm first the licence plate is localized from the image and
then the character recognition algorithm is implemented to get licence plate information. This
task is implemented effectively by the help of high definition cameras so that the image quality is

high so that data can be extracted out of the image.

Bolotova Yu.A. et al [18] proposed a hierarchical temporal memory model to achieve good
recognition rate of licence plates. To identify a vehicle effectively from images is not an easy
task to implement. The main outlining procedures involved in licence plate recognition are
localization of the plate on the image, then successfully performing the character segmentation
on each character and then implementing optical character recognition. Images gathered are not
always in ideal conditions. Images in which the licence plate view is being partially obstructed
by some object and some images taken at some angular inclination. This paper focuses on
implementing a technique which will filter the images before performing any other task on the
image. The images which go through the first process are then processed to do the character
segmentation. Then the character recognition is performed by hierarchical temporal memory
model. Filtering the images which were ideal to this approach helped immensely in the
effectiveness of the rest of the technique. If the angular images are taken into consideration, the
effectiveness of character segmentation decreases. Dividing the algorithm into different
components helps in identifying the images before the other components can be triggered. This
purposed method for identification of characters from licence plate yields better result than

performing the same technique without the pre-filtering component.
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Amr Badr et al [20] proposed and presented an ANPR (Automatic Number Plate Recognition)
System, which performs plate localization and character recognition. This method uses different
techniques for the plate localization and character segmentation as well as recognition. Edge
detection and morphological techniques are used to localize the licence plate from the image.
Whereas the character segmentation and recognition are done by the help of artificial neural
networks. This system also has a few drawbacks such as poor image quality, different angles of
inclination in the image, bad lighting and low contrast to name a few. This system is only for
images and not for continuous videos. And the images had to be taken while the vehicle is at a
full stop, so that the image is not blurred which will result in poor recognition rate. Even the
skewed images are also not recognized as the character segmentation is not effective. The main
focus of this method was to study the results of this algorithm on random images and not to get

the most accurate results.

Nima Asadi [21] conducted a comparative study on the protocols and the methodology of the
Automatic Licence Plate Recognition Algorithms and Techniques. ALPR (Automatic Licence
Plate Recognition) System serves effectively in the improvement of traffic, speed control system
and security management in the metropolitan cities. Several techniques and systems have been
developed and introduced in the past few decades. These systems have basically focused on
developing a better version of earlier systems and provide solutions for issues and the drawbacks
encountered in the recognition system of the number plates. At this particular time, the constant
increase in the count of vehicles makes it a difficult task to manage transportation system
effectively. Henceforth, this all accounts for a need of the acknowledgment of the number plate
of the vehicles keeping in mind the end goal to deal with the developing issues and complexities

experienced in the everyday life and to bargain adequately with the movement administration,
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auto parking garage administration, vehicle toll gathering framework, infringement of movement
standards, outskirt checkpoints, controlling the criminal exercises, similar to robberies and so
forth.. The current paper presents four techniques for the Vehicular Licence Plate Recognition, a
comparative study for these technical methodologies have been provided along with their
drawbacks. In the initial technique, global statistical characteristics (like density gradient and
density variance) and arbitrary Haar-like features are taken into consideration to carry out the
detection process in a fast and an accurate manner. The isolated results with high accuracy are
used to develop the next layer of the classifier. In the next method, a planned approach is
presented considering the boundary-line approach. To complete the detection process rapidly, the
current method makes use of two algorithms simultaneously, i.e., Hough Transform Algorithm
and the Contour Algorithm. These two algorithmic provide the character recognition by
calculating the breadth to height ratio and applying a horizontal score to the character regions.
Further perfection in the recognition process of the candidate location in the Licence plate is
brought about by performing the projection process horizontally or a horizontal projection
approach is employed for character segmentation. In the third method, a mean-shift approach to
each pixel in the spatial-range domain is applied, in order to determine the convergence point for
every single pixel. The candidate regions are identified through these convergence points. The
classification between the candidate regions of the number plate and the background is brought
about through certain other techniques, which are aspect ratio test, edge density gradient and the
rectangularity test. In the last and the final step, the character identification in the Licence plate
candidate region is brought about by Mahalanobis classification system. To bring about a
decrease in the count of the candidate regions, morphological techniques are taken into

consideration. Mahalanobis System makes use of three steps:
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1. Acquiring the contrasting features of the images through morphological operations
2. Recuperation process of the character segmentation is done through a reconstruction
protocol.
3. A specific character identification technique is used to provide authenticity to the Licence
plate in terms of the characters.
Lastly, a comparative analysis is provided between these four techniques. The result further
revealed the inadequacy of the first method, since it requires a large memory space, therefore not
feasible for the embedded systems, and also time-consuming, hence not suitable for the real-time
system. The second technique is able to identify the background matters due to the presence of
parallel lines. The third approach suffers a drawback with the vehicle that show a similar color as
that of the Licence plate, and also with the snapshots having complex color. The final and the
last step witness the low accuracy and the slow speed fault. Hence, the proposed work presents a
comparative study on the protocols and the methodology of the Automatic Licence Plate

Detection and Recognition (ALPDR) Systems in an efficient manner.

Thanongsak Sirithinaphong and Kosin Chamnongthai [22] proposed an algorithm for the
recognition of Licence Plate in an automatic vehicle parking system. The successful detection of
vehicle Licence Plate in automatic vehicle parking system is indispensable task. Detection of
Licence plate at the at the Entrance gate of the parking system is vital as the license plate holds
the distinct information with respect to the car. The current paper presents the Licence Plate
Recognition in an automatic parking system by the application of the patterns of the number
plate. The experimental results demonstrate the accuracy and the robustness of the recognition
system in respect to the environmental discrepancy. Here, the motor vehicle laws and regulations

in addition to the four layers BP (backpropogation) neural network algorithm has been taken into
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consideration to bring about the smooth functioning of process of identification of the vehicle
number plate. The identification of the candidate regions in the vehicle number plate is carried
out on the basis of the regulation of the plate, which primarily consists of the script, the color, the
font, the font size, the pattern followed by the script and the count of letters, whereas the
identification process through the implementation of neural network algorithm involves a simple
rule, i.e., the candidate region which includes the alphabets and the numbers similar to the one
justified by the motor vehicle regulation will be certified as a Licence plate region. The analysis
carried out on the images of around seventy cars within an automatic parking system revealed

the image extraction rate by 92%.

Lisheng Jin et al [23] proposed an algorithm for the identification of the Licence plates in the
residential areas of China. Hence, to carry out this recognition process in the vehicular Licence
plates, application software was constructed. The images acquired are preprocessed through
certain parameters, like density gradient, middle value filters and the edge detection in order to
bring about the extraction of the number plate location. The localization process proceeds by
making accurate calculation of the edge points, the distance of the number plate dimensions and
the total count of the lines holding the edge points. Next, the characters or the letters scripted
onto the Licence plates were split by the process of segmentation. Character recognition is
brought about by applying two approaches, which include the statistical character technique and
the structure character technique. The characters that show a low level of distinction are provided
with the building of a template library. The analytical results revels the accuracy of the character
recognition to be around 92%, again the number of images were not specified. The protocol was

presented for the recognition of the Chinese vehicle number plates.
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Tran Duc Duan et al [24] proposed an Automatic Vehicle Licence-Plate Recognition System. In
the present scenario, the boundless increase in the count of vehicles makes it impossible to
manage the transportation system efficiently. . Due to the enormous increase in the count of
vehicles, metropolitan cities focus on the development of automatic systems for traffic signaling
and management. One of such essential system is the VLP (Vehicle Licence Plate) recognition
system which captures the vehicular images and reads the Licence plate automatically. In the
proposed research work, an automatic system for Vehicle Licence Plate (VLP) Recognition has
been demonstrated through the implementation of 1SeeCarRecognizer system, which shows the
capability to read the Vietnamese Vehicle Licence Plate numbers. The 1SeeCarRecognizer
System basically includes three approaches; these are VLP detection, character segmentation on
the number plates and character recognition of the number plate. In the initial module, a planned
approach is presented considering the boundary-line approach. To complete the detection process
rapidly, the current method makes use of two algorithms simultaneously, i.e., Hough Transform
Algorithm and the Contour Algorithm. These two algorithmic approaches provide the character
recognition by calculating the breadth to height ratio and applying a horizontal score to the
character regions. Further perfection in the recognition process of the candidate location in the
Licence plate is brought about by performing the projection process horizontally or a horizontal
projection approach is employed for character segmentation. In the last step of the module, OCR
(Optical Character Recognition) is implemented through the application of Hidden Markov
Model. The results analyzed were demonstrated on two empirical sets of images in VLP (Vehicle
Licence Plate) System and was found applicable and effective in toll collection systems and on
the Vietnamese Vehicle Licence Plate images. It show its robustness in dealing with scratched,

scaled, minor, unclear or blurred images and can also deal well with the multiple number plate
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images in a single snapshot and can work on various kinds of number plates, e.g., car, bus, truck
or motorbike. But it faces certain drawbacks while dealing with the poor quality image

recognition process.

Fredrik Trobro [25] proposed an approach for the automatic identification and recognition of the
vehicle Licence plate in the real time systems the past few years, keen interest has been
witnessed in the systems that account for detects and recognizes Licence Plates automatically.
Various accessible approaches works effectively only on a single image while some other in
order to capture a good quality and a still image requests the vehicle stoppage in front of the
gate. The proposed thesis presents an approach making the processing of 25 images per second a
possible task and is able to recognize the script and text of any font size, angle and location of
the Licence plate, thereby reducing the bad impact caused due to a single image and vehicles can
be permitted to drive past the camera without any obstruction and interference. An algorithm
with the name, Stauffer Grimson has been applied in the current research that allows the system
to successfully identify for the non-stationery or continuously moving objects on the Licence
plates and to reach up to the obligatory image processing speed. This algorithm primarily works
for the background estimation and provides tracking of various color values for each pixel
present in the set. Hence, it can distinguish the leaves swaying with the wind by separating the
color of the leaves and sky as the background. The prime technique for the recognition and the
identification of the vehicle Licence plate includes a simple, computational and economical
approach with the name connected component labeling algorithm which is capable of inspecting
a connectivity of four pixels [26]. This algorithm works with the aim of determining the
segmented areas of the same color, enclosed by the pixels of opposite colors, for example, a

white scripted Licence plate surrounded by a black color border. Here, OCR (Optical Character
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Recognition) Algorithm has also been considered which provides pixel-by-pixel comparison of
the images. The results computed through a real-life test operating for twelve consecutive days
demonstrated and revealed the identification rate of around 80%. There was no observance of
false identification in the rate analyzed since each image in the database included a valid Licence
plate number. Hence, the proposed thesis presented its benefits not just on all the frames and
angles in the video streams but also on the motionless separated images within an Automatic

Licence Plate Recognition system.

The following are the papers which were most relevant to the car shape detection and

recognition.

T.R. Lim and AT. Guntoro [35] purposed the approach that depicts an auto acknowledgment
framework utilizing a camera as sensor to perceive a moving auto vehicle. There are four
fundamental stages in this procedure: object detection, object segmentation, feature extraction
using Gabor filters and Gabor jet matching to the car database. This approach uses Gabor filters
to extract features usind 2-D sine wave. The images used to perform experiments were taken in a
controlled environment in a basement. The lighting was optimal and consistent for all the
images. The foreground which consisted of car was relatively brighter than the background wall.
The main focus in this approach was in template matching. In this research, three types of
vehicle shapes are being used i.e. pickups, vans and Sedans. There are four templates used for
each type of shape. A total of 12 templates were being used. This experiment was done on 44

unknown objects. The framework accomplished a normal acknowledgment rate of 93.88%.
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David Santos, Paulo Lobato Correia [36] developed a system which can recognise car based on
its backlights and rear view features. This paper presents two auto recognition strategies, both
depending on the investigation of external feature components of the vehicle. The first strategy
depends on the state of the auto's rear perspective, investigating its measurements and edges.
Second strategy utilizes the highlights registered from the tail lights of an automobile. It
recognises the pattern and placement of the taillights with respect to the licence plate in the
image. This technique takes advantage of fact that rear end of an automobile is unique for each
make and model. As there is no public database of images available for this specific application,
the creators built a dataset of their own. A video was hot at the entrance of a parking facility
which had 18 automobiles entering that facility. 40 distinct images were taken out of that video
of those 18 vehicles which were of different make and model. The results of the experiments
show recognition rate is 44 % utilizing just shape highlights. Then again, construct just in light of
the extricated backdrop illumination includes the framework accomplished a right recognition
rate of 72%, demonstrating a superior recognition execution. This approach is also focusing on

security applications as it stating to use this approach with licence plate extraction.
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CHAPTER 3: METHODOLOGY

ALPDR and VSDR systems have been explained separately. Each system has an independent

control unit, which will work separately to give us the desired output.

3.1 ALPDR system

Dataset:

ALPDR System is developed for a specific application in the University. The dataset used for
this System is gathered in University premises, by the consent of the University. This is done
because there is no universal dataset in which this algorithm can be applied to get the accuracy.
All the previous researches have been done using their own datasets which is not available to use

for our algorithms. Sample Images of dataset are in Appendix 3.

The methodology implemented in the proposed project comprises of four main steps which are

mentioned below [27]:

=

Pre-processing Stage

no

Licence Plate or Number Plate Localization

w

Character Segmentation

e

Optical Character Recognition
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