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ABSTRACT:

In this proposed paper a comprehensive survey @stirex ANPR techniques by categorizing
them according to the features used in each sfagematic car number plate recognition is a
technology that enables computer system to reashwiically the number plate of car. This
proposed system is basically for Indian car nungbates that consist of English characters and
English digits. The ANPR system consists of fousibateps Plate Localization, Pre-processing,
Classification and Feature Extraction. But in oyst8m we are taking noise free number plates
with font Arial, Times New Roman and Verdana. Wevdhaassumed that we are getting
segmented data for training of characters and 9iglte 21 based feature extraction method
(zone based) and minimum distance classifier dlyms are used for this Automatic number

plate recognition System. The characters and digésecognized by using its ASCII values.

Key Words: Plate Localization, Pre-processing, Clasfication, Feature Extraction.

INTRODUCTION

The Automatic Number Plate Recognition (ANPR) gdipepularity throughout the last decadeg

beside the advance of digital camera. It is metléy flexibility to mechanically extract and o
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acknowledge a vehicle number plate’s charactera in image. E
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The aim of this proposed paper is to detect anducap vehicle number plate image. The
method include extraction of number plate from timage, then using image segmentation
algorithm to obtain individual character and thenagnition algorithm is used for recognizing
the individual character using feature extractednfthe known data.
It has a wide range of applications. ANPR is utitizn several areas from speed social control
and toll assortment to management of parking téaislemay also be accustomed observe and
forestall a good vary of criminal activities and &ecurity management of extremely restricted
spaces like area around high government officemititary zones. The system estimation is
economical compare to the other ANPR systems. AMP®ry useful in various applications
like for tracking system, automatic traffic contrahd in high-way/parking as a toll collection
system, or can be used in petrol stations. In phoposed paper number plate segmentation,
recognition of character based on feature extractiod analyzing of recognized characters is
described briefly.
In Indian number plates there are so many variatiie:
» Quality: - Number plate image may contain unwaritegges.
» Location: - People of different location use diffiet languages.
» Size: - The capture image size may vary due tadloen factor and camera
distance.
» Colour: - Plates may have different character aakground colour.
» Font: - Plates may be written in different langusaged font style.
» Occlusion: - Plates may be covered with dirt.
RELATED WORK
The proposed system in [1][2][3] is based on Feahased technique using edge detection or
Hough transform which is costly or use artificisdunal network which need bigger data for
training. In classical Hough transform boundarye$imnd shapes are detected in which line is
changed into parameter and intersects after thhas@arallel lines are searched and the region in
between lines is passed as a potential plate region
In the proposed solution [4] segmentation baseblack pixel projection has been implementedm
to recognize Turkish number plates in binary domhir{4] localization of number plate in the &
image is done based on smearing technique. Theybimages of vertical and horizontal runs;“
were taken. It is followed by segmentation of thenber plate from the image using threshol%
D
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values. The similar algorithm has been used to sagrtihe character from the plate after the
image has been filtered and dilated. In [4] cramsetation coefficient technique has been used
to classify the text.

In existing paper [5] searching algorithm has based which rely on color information. There
are many types of searching algorithm to locatechioke number plate. In [5] color search
algorithm has been used to extract the likeliho@ Rom an image. This type of algorithm is
fast but the main problem is it can detect onlgk&rcolor standardized number plate.

In proposed paper [6],[7] high number plate extoacrate is achieved based on mathematical
morphology operations and vertical edging. The Bhgtharacters are having vertical edges so
it can be easily classified.

In proposed paper [8] a multi-layer neural netwbhds been used. It consist of a input vector,
several hidden layers, one output layer and a owgector where each layer consist of a set of
neurons and corresponding transfer function. Rdish and modularity is the main advantage
computational characteristics of neural networks.

In proposed paper [9] Binary Associative Memori®&AM] is used in the form of neural
network. It automatically read characters inclugded number-plate. BAM is simple and direct
neural approach which has the property of corrgdtie distorted input patterns. Basically BAM
is having two problems. First the storage it vabgdO (np) where n and p are input and output
pattern lengths. Second is the capacity. The prolalese in this paper [9] is reliable retrieval of
associations begun to degrade with more numbeatténms stored.

In paper [10] new and fast vertical edge detecafgorithm [VEDA] has been implemented
number plate extraction. It is 7-9 times fastentBabel operation.

In paper [11] block based feature extraction methasl been used. Blocks having higher edge
magnitude has been identified as number plate drezan be used for image with unclear
number plate boundary because block processing miotedepend on the edge of the number

plate boundary. In paper [11] the accuracy of 18@spof image was 92.5%.

Year Accuracy Method -
1990 95.00% Threshold algorithm S
7]
2009 93.00% Isolating algorithms E
7]
(=)
5
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2009 87.00% Otsu’s method

2009 85.00% ‘Image Scissoring’ algorithm
2010 90.00% Adaboost

2011 91.00% Threshold algorithm

2011 92% Template Matching

2012 96.20% vertical edge detection algorithm
2012 96.62% contour detection algorithm
2012 98.00% Texture Features

2012 97.30% Timedelay neural network

2012 97.30% Feed forward ANN

Fig.2.1. Method Used for Number Plate Recognition

AUTOMATIC NUMBER PLATE RECOGINITION TECHNIQUE
The proposed system works in following order:-

Input Image Preprocessing
from Camera

Classification

Feature
Extraction

Fig.3.1. Steps for processing

Input Image from camera: - A car number plate image has been taken fraamaera.

KA 01P 3702

Fig.3.2. Captured Image
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Pre-processing: 1t can be accomplished by undergoing following psxc-

* Image Cropping: - Removing unwanted areas.

KA13P 8488

Fig.3.3. Cropped Image
» Grayscale: - Converting the image into grayscal2g® pixel value)

KA 01P 3702

Fig.3.4. Grayscaled Image

» Binarization of Image:- Binarization consists of ngersion of
grayscale image into binary image i.e., conver@p5 pixels value

into O0-1 pixel values.

KA13P 8488

Fig.3.5. Binarized Image

* Segmentation: - In this each and every charactdr digits of a

number plate is separated.

KATOP3702

Fig.3.6. Segmented Image
Feature Extraction: - We are using 21 based feature extraction methodhis method the

whole rectangle is divided into 16 zones with cgpending mark. Then the entire rectangle is
again divided diagonally starting from left sidetbé top of the rectangle towards the right side
of the bottom of rectangle. It consists of Zonecbnsists of zone 1, zone 2, zone 5 and zone 6
values. Zone 18 consists of zone 1, zone 2, zorer 5, zone 6, zone 7, zone 9, zone 10 and
zone 11 values. Zone 19 consist of all zone valgesfrom zone 1 to 16.Then again the entiren
rectangle is divided diagonally starting from rigide of the top of the rectangle towards the Ieé

side of the bottom of rectangle. It consists ofe@0 consist of zone 3, zone 4, zone 7 and zo@
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8 values. Zone 21 consist of zone 2, zone 3, zomenk 6, zone 7,zone 8,zone 10, zone 11,zone
12.

Rectangle 1s

divided into 16

zones

13 14 15 16

Diagonally division

from left to right

9 10 11 12

13 14 15 16

9 10 1 | 12

13 | 14 | 15 | 16

13 | 14 [ 15 | 16

Diagonally division

from right to left

13 14 15 16

13 14 15 16

Fig.3.7.Feature Extraction Steps

Fig.3.8. Sample Image
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Classification: - In classification training and testing of the segmed numbers and

character of the number plate is performed.

Training: - In training samples of same data isetaland pixel density of each sample is

calculated and then average of those calculateel pedue has been taken out. At the end of

training we will get 21 continues number and oneCASalue for each character and digit. The

accuracy of algorithm depends on training. If nunmiifesamples is taken more the accuracy will

be more and vice-versa.

saaannAAAA AAAAAAA AAAAA
AAAAAAAAA AAAA

AAAAAA AAA
AAAAAAAAA

Fig.3.9. Training of A of Arial Font Type

>» Digit_Recognition Method3 ("A.Jjpg',65,1)
HNumber of connected components = 53
feature vector =
Column= 1 through 8
0.0046 0.82486 0.8280 0.0051 0.1703 0.8438 0.8572 0.1745
Column= 9 through 16

0.5057 0.8470 0.8500 0.507& 0.8423 0.5008 0.5045 0.8470

%]

Columns 17 through 2
0.4608 0.6368 0.5696 0.4662 0.6375 €5.0000
data already exist

Unicode Number = &5
ITrainning Completed

ans =
Columns 1 through 8
0.0046 0.8246 o.8z280 ° 0.0051 0.1703 0.8438 0.8572 0.1745
Columns 9 through 16
0.5057 0.8470 0.8500 0.5078 0.8423 0.5008 0.5045 0.8470
Columns 17 through 22

0.4608 0.6368 0.5696 0.4662 0.8375 65.0000

Fig.3.10.Result of Training of A of Arial Font Type
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Testing: - Each set of character image is usete&img. In testing the process will first segment
the car number plate. Then it will ask user to ethte expected Unicode for the corresponding
character and then it will compare with trainedad&t the end it will give the accuracy of the
tested data. After training is completed a testepatis given to test. The input character is
compared with all trained digits and characterswilt show that value which has minimum
difference with given input value.

AP50ST2789

Fig.3.11. Testing of A of Arial Font Type
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Result iz = 100.000000

ans =

Columnz 1 through &

0.5078 0.8555 0.8555 0.4727 0.8711

Columnz 9 through 16

0.2813 0.7070 0.6738 0.9922 0.4648

Columng 17 through 21

0.6723 0.6237 0.6711 0.6807 0.7122

Fig.3.13. Result

0.4570 0.4023 0.9922

0.8730 0.8535 0.4727

EXPERIMENTAL RESULT

The proposed algorithm is implemented in Matlakivgaife. The algorithm is tested and the

system gives satisfactory results. The number ptatthree different font style where tested.

The overall accuracy rate is found to be 95% stheesystem get confused with O[zero] and

O. So the system should be improved further tocagonfusion.

ARIAL TIMES NEW ROMAN VERDANA
A 100 100 100
B 100 98.214 100
¢ 100 91.379 100
D 100 94.444 100
E 100 96.666 97.368421
F 100 95.588 100
G 100 86.44 100
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100 100 100
100 96.428 97.674419
100 100 100
100 0 100
85.294 84.126 100
96 95.744 100
100 97.826 100
100 92.727 98.507463
98.484 100 100
100 23.333 100
100 100 98.571429
96.296 97.52 100
94.202 93.75 100
100 92.307 100
95.161 100 100
91.304 100 100
65.454 100 100
100 98.305 100
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96.875 83.116 100
100 92.307 95.23
100 100 100
100 91.428 100
100 98.484 100

98.148 95.384 100
100 97.101 100

98.412 92.957 100
100 100 100
100 100 98
100 94.936 0

Table .4.1. Comparison of Alphanumeric characters
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H ARIAL
COMPARSION
ETIMES
120
B VERDANA

100

80
17
g
2

Z 60
o
o
[*%]
o

40

20

0

ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789
ALPHANUMERIC VALUE
Fig.4.2. Comparison of test result
CONCLUSION

The system provides satisfactory performance fatewdeviation in illumination situation
and for various kinds of number plates normallyndun India. The proposed system is
preferred more than the existing manual systemindia. But there are some constraints
regarding their values like vehicle speed, scriptten on the number plate and screw which
appear in the image can be replaced. The advaofageposed system is that it provides
high computational speed and it can be used forfamysize because normalization is done
before extraction. The drawback of this proposestesy is it can be used only for three
different font type Arial, Times New Roman and Vand. It can be applicable for only
English characters and digits because in India lpeape different language in number
plate.In future we can implement different font égpand different languages also and can
use widely.

JUSRES, 2015
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