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Abstract — In recent years, traffic congestion and vehicle
stolen has become a significant problem. To avoidiis and to
provide safety also, vehicle number plate recognin is the
most important and challenging area because the nuoer
plates are different in shapes and sizes and alsoave
different color in different countries. In India, the most
common vehicle number plates used are yellow or wiei as
background and black used as foreground color. Nobnly
considering the safety aspect, this system can bepdied to
monitor road traffic such as the speed of vehicle ral
identification of the vehicle’s owner. This systenis designed
to support the authorities in identifying the stolen vehicle not
only for car but motorcycle as well. In this paper,we study
different techniques to track the number plate maity which
is necessary for vehicle identification to catch # stolen
vehicle. Also it will helpful in other application areas and we
can find out advantages, disadvantages and accuraoj these
techniques.

Keywords — Traffic Congestion, Number Plate Detection,
Character Segmentation, Character Detection.

|. INTRODUCTION

Nowadays vehicles play a very important role in
Also the use of vehicles has been

transportation.
increasing because of population growth and hunezals
in recent years. Therefore, control of vehiclesasoming

a big problem and much more difficult to solve.[11]

Automatic recognition of license plate is very imiaot

because cars are increasing in number and it ig ver
difficult to manage and monitor manually. Due te th

increasing number of stolen vehicles, detectiotraific
rule violation from year to year and to guide auities,
researchers had introduced various methods to tdétec
character and number in plate number of differgpés of

parking payment management, traffic controllingtexys
catching the vehicle which breaks the traffic rulg®len
cars etc. [1].

ANPR algorithms are generally divided in 4 steds: (
Vehicle image capture (2) Number plate detectioh (3
Character segmentation and (4) Character recognitio

As it is shown in Fig.1.1, the first step to captimage
of moving vehicle looks very easy but it is a diffit task
as it is very difficult to capture image of movikghicle in
real time in a manner such that no one of the corapoof
vehicle especially the vehicle number plate shoodd
missed. Presently number plate detection and
recognition processing time are less than 50 msir4]
many systems. The success of fourth step depentdsven
many second and third step is able to locate wehicl
number plate and separate each character. Thesensys
follow number of different approaches to locate igkh
number plate from vehicle [2].
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Figure 1.1. Conventional ANPR system [2]

vehicles. Automatic vehicle number plate recognitio |l. REQUIREMENTS FOR IDENTIFYING LICENSE

(ANPR) was invented in 1976 at the Police Scientifi

Development (PSD) Branch in UK for safety, secuaityl

PLATE

to track stolen vehicle. The prototype was already There are 7 primary algorithms that the software
implemented in 1979. It was commonly used in paykinrequires for identifying a license plate:

lot areas and road traffic monitoring system [4heT
vehicle owner identification becomes very necesgary
track the user who violates the rules of trafficdoiving

too fast in more populated area. And with the mhnua

traffic control process, it is not possible to aehicle
owners those breaks traffic rules and punish théms to
automate this process, we need to have some corizedgte
system so that it is possible to catch the curaetitities
and to locate the license plate number using reiffe

processing techniques. Every country has one unigge

number is allocated to each vehicle for the idaratifon of
that vehicle and its owner. The systems like ANP&sw
playing very important role in real life applicat®such as

1. Plate localization — It is used for finding andléging
the number plate on the captured picture.
2. Plate orientation and sizing — It compensates Her t

skew of the plate and also it adjusts the dimerssion
the required size.

3. Normalization — It adjusted the brightness and
contrast of the plate image.
4. Character segmentation — It finds the individual

characters on the plates.

Optical character recognition.
Syntactical/Geometrical analysis — It check charact
and positions according to rules specified by count

6.
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The averaging of the recognized value over multip8.1.mage Segmentation Method

fields/images to produce a more reliable or comfide
result. Especially since any image can containflaated
light flare, be partially obscured or other tempypreffect.
Difficulties

There were many difficulties that the software miest
able to cope with. These include:
Poor file resolution, if the plate is too far awayt or
because of the use of a low-quality camera.
Blurry images, particularly due to motion blur.

reflection or shadows.
An object obscuring (part of) the plate, due tmwa t
bar, or dirt on the number plate.

vanity plates (some countries do not allow suchegla
for eliminating the problem).

Circumvention techniques.

No coordination between countries or states.

Two cars from different countries or states have tl
same number but different design on the plate.

Some of these problems are corrected within t
software, that's why the hardware side of the sysie
used to work out solutions to these difficultiesigt of
the camera is increase to solve problems with thaech
as other vehicles, obscuring the plate but it iases other
problems, such as the adjusting for the increaked f
the plate.

[ll. NUMBER PLATE DETECTION

There are various number plate detection algorittimats

are fall in more than one category based on differe

detection techniques. For detecting vehicle nunpiere
following important factors must be considered:

Size of Plate: a plate can be of different sizeain
vehicle image.

Location of plate: a plate can be located anywtirere
the vehicle.
Background of plate:
background colors based on vehicle type. For e

background color than other public vehicles numb
plates.

A plate can have differenf

In this method, a number plate is extracted by gisin
image segmentation method. There are various image
segmentation methods available in different litares [2].
Image segmentation is broadly be categorized as- sem
interactive approach and fully automatic approauth the
algorithms developed lies in any of these appraache
Image segmentation is a crucial step as it directly
influences the overall success to understand thegem
Image segmentation is a processing technique used f

Poor lighting and low contrast due to overexposur@nalyzing the image and it can be defined as aepsaty

technique which is used to classify or clusterraage into
several disjoint parts by grouping the number akls to
form a region of homogeneity based on the pixel

A different font sizes, shapes, figures popular fofharacteristics like gray level, color, texturdgimsity and

other features. The main purpose of the segmentatio

process is to get more information in the regiomtdrest

in an image which helps in annotation of the obgegine.

Image segmentation aims at domain-independentiparti

of the image into a set of visually distinct and

homogeneous regions with respect to certain prigsert
he main goal of segmentation is to clearly diffeizte

rHhe object and the background in an image [3].

.2.0CR

OCR is the acronym for Optical Character Recognitio
In case of human beings, our eyes are optical mésina
[10] Optical Character Recognition (OCR) is maioked
technology for converting scanned images of pririted
or handwritten text characters into machine encdead
information such as ASCII code. It recognizes ihand
handwritten characters but the performance is rec
dependent from the quality of input documents. This
conversion using OCR is performed offline [5].
3.3.Radial Bass Function (RBF)

Radial Basis Function (RBF) uses Neural Network YNN
which allows viewing a design as a curve fittingkgem.
The basic form of RBF NN comprises of three layars:
input layer of source nodes are connected to the
environment, a hidden layer and an output layet wit
linear nodes (Wang, 2009). Hidden layers nodessemt
clusters in the input space. Hidden units are knasn
adial centers and they are used for representiagame

Pector as that of input units. If the input unite alosed to
Vehicle number plate for government have differen, b P

e radial centers then the output would be maxinamch

Rlice versa. The output layer gives the responseeoNN.

The main advantage of RBFs over binary featurésais

Screw: A plate may have screw for fitting numbef; ¢reates approximate functions which smoothlyyvand

plates on vehicle and that could be considered asyfuy are distinguishable. Moreover, some  learning

character.
3.1. Different
Detection are

Techniques for Number Plate

1. Image segmentation method.
2. Optical Character Recognition (OCR).
3. Radial Basis Function (RBF).
4
system.
5. Morphological Edge Detection
Matching.

techniques for RBF NN modify the centers and widihs
the characteristic. These nonlinear methods mayemor
easily fit into the target function. The transfortioa from
input space to hidden layer is nonlinear while frivishden

to outer layer is linear. Thus, RBF NN is a mapping
function which is used for mapping from non-lingarl

Probabilistic Neural Network (PNN) and Fuzzyseparable space to linearly separable space. Dtiese

benefits RBF was used not only for recognition &isb

and Templatéor detection purposes [6].

However, OCR was more preferable by researchers due

to its high accuracy compared to other technigdgs [

Copyright © 2016 IJEIR, All right reserved
193



International Journal of Engineering Innovation & R esearch

Volume 5, Issue 2, ISSN: 2277 — 5668

3.4. Morphological Edge Detection and Template
Matching

It is a correlation based character recognitiortesys
which provides result with significant accuracy ahds
very simple to implement. This type of system sed on
MATLAB environment which provides satisfactory résu
But most of the time the input image is taken friamw-
resolution mobile camera which does not have veydg
quality image output. If better device is given riesults
can be increased with significant accuracy [7].
3.5. Number Plate Extraction from Vehicles Image
under Image Processing

This is an efficient approach which is mainly uded
the extraction of number plate from the vehicle gma
based on morphological operations (opening, clgsin
dilation, and erosion), image subtraction, threding,
sobel edge detection and the connected component
analysis. Firstly the input image is preprocessegd b
iterative  bilateral filter and adaptive histogram
equalization [8]. (1]

In this technique, firstly the car image is capturehen,
it extracts the number plate of the car alone foe t
segmentation of character purpose. This plate iladadn
algorithm is based on combining morphological opens
which is sensitive to specific shapes in the inpuage |y
with a good threshold value by which the licenssepiis
located. Components of algorithms that adjust foe t
angular skew of the license plate image is acdyrate
sample, correct, and proportionally recalculate ao
optimal size. The recognized image will be conwrite  [3]
binary format. After this processing it is furthesed for
template matching approach [9].

V. CONCLUSION -

According to survey, crimes reported in Delhi, mioto
vehicle thefts constitute almost one-fifth of ttotat IPC
(Indian Penal Code). An average of 80 vehiclesotes
from the capital daily. This year, the count of lato
vehicles already crossed 16,000 in the first sewenths.
Last year, this figure stood at 23,000.

The crime, police say, is getting more organizeergv [6]
day and around half-a-dozen gangs are on the prowl
different areas every night. Within 2-3 hours, wvids
reach workshops in UP and Haryana dens where tteey @)
reduced to scrap in less than an hour. The chaofices
recovery is extremely less unless the cars argheiad in
committing other crime and aren't taken apart.

Out of the 80 vehicles going missing daily, arodtd
are cars and 45 bikes, police data suggests. Aiocptd a
rough estimate, police are able to recover onlgteigthe [
80 stolen vehicles. A total of 22,223 vehicles wst@en
last year and a break-up reveals that 6,019 werearal
15,237 were bikes. Around 994 were other vehicles
including commercial tempos. The number of stolef®!
vehicles in 2013 was 26,330. It was 24,231 in 264d
26,729 in 2011. So to reduce stolen vehicle as asefior
the other applications, number plates detectionvarg
important.

(8]

[11]

In this paper, we presented different techniquesl disr
a detecting the position of vehicles and the laedilbn of
their numbers plates. Image segmentation is broadly
categorized as semi-interactive approach and fully
automatic approach and the algorithms developeditie
either of this approaches. The main goal of segatient
is to clearly differentiate the object and the lmrokind in
an image. Optical Character Recognition (OCR) delvi
used technology which is used for converting scdnne
images of printed text or handwritten text chanactato
machine encoded text information such as ASCIl.i&ad
Basis Function (RBF) is an approach of Neural Nekwo
In Morphological Edge Detection and Template Matghi
a correlation based character recognition systewwiges
sult with significant accuracy, which is very gie to
plement.
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