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Application of image processing to the vehicle license plate recognition
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Abstract—At present, the traffic engineering and automation
have developed, and the vehicle license plate recognition
technology need get a corresponding improvement also. In case
of identifying a car license picture, the principle of automatic
license plate recognition is illustrated in this paper, and the
processing is described in detail which includes the pre-
processing, the edge extraction, the license plate location, the
character segmentation, the character recognition. The
program implementing recognition is edited by Matlab. The
example result shows that the recognition method is feasible,
and it can be put into practice.
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I INTRODUCTION

As a vehicle identification, car license plate recognition
technology has become a concern topic in automatic control
field and in traffic engineering field[1]. It is widely applied
to traffic detection, traffic control and guidance, anti-theft
security monitoring in  public parking, intersection
monitoring, vehicle red light violation monitoring, vehicle
management in the port and airport access, vehicle
management in residential area and other aspects. So it
produces a profound effect in social life. The vehicle license
plate image processing consists of five modules. They arethe
pre-processing, the edge extraction, the license plate location,
the character segmentation, the character recognition
respectively.

The strong image function of Matlab makes it become
the first choice of image processing. Each module program is
edited by Matlab and they complete license plate recognition
eventually.

Il.  THE PRE-PROCESSING AND THE EDGE EXTRACTION

In the transmission process, image is affected by many
factors, which leads to some differences with the origina
image. The image pre-processing is that the useless
information such as noise is removed from the acquired
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image information and the useful information is strengthened
by enhancing the boundary effect and increasing the
boundary brightness?. Thusit

is helpful to process the image further. Figure.l is an
original car photo.
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Figure1l. Anoriginal car photo

Figure2. The edge of theimage

Figure.2 is the edge of the image which is extracted
directly without being filtered. The image edge is prominent
and clear, and it contains al the useful information. Thereby
Figure.2 is chosen as the post-processing image of the car
identification.

I1l. THELICENSE PLATE LOCATION

After the edge extraction, the original photo of the license
plate areaturns into the Figure.2. The peak point detection is
adopted as the license plate area position method. And the
micro-position technology is chosen to deal with the
preliminary position further. Shown in Figure.2, the edge
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image @(X,Y) is caculated by first order differential
operation in the horizontal direction. That is

o, 1) =le, ) -, j+1 | ()
Among them, i=0123---,r-1 ,
j=0123:---,1 =1, r is the row number of the image,

and | is the column number of the image. The pixels of
image generated by differential operation in the horizontal
direction is accumulated in order to get a projection drawing

P(i) , asisshownin Figure.3.
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Figure 3. The projection drawing of the edge image in the horizontal
direction
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Figure4. The projection drawing of the edge image in the vertical
direction

Generally, the projection value P(i) in the license plate
location is larger than other positions, and the projection
value P(i) nearby the license plate location plate location is

smaler than other positions where exists the wave
trough. Finding the two troughs close to the maximum value,
the position of the car license plate can be gotten basically.
Thus the search scope of the license plate is reduced. As is
shown in Figure.3, we can conclude that the license plate
location is about between the 310th to the 370th line.
Similarly, Figure.4 in the vertical direction is obtained. So
we can infer initially that the license plate location is about
between the 110th to the 220th column. The approximate
license location is shown in Figure.5.
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Figure5. Thecar license plate positioned initialy

The car license plate positioned initialy need to be
micro-positioned in order to reduce the upper, the lower, the
left, and the right boundaries. The specific implementation is
asfollows:

(1) According to the gray change analysis, the upper and
the lower boundaries of the small inclination license plate
can be repositioned again. The lateral position of the large
inclination license plate requires relevant technical correction.

(2) The car license plate positioned initially need be
scanned sequentially from left to right. Once the gray value
is greater than the setting value 70, the scan need be stopped.

IV. THE CHARCTER SEGMENTATION

After the license plate position is determined, each
character of the license plate need to be split, and the
resultant image is input to the identification module.
Character segmentation in this process plays an important
role. The character recognition algorithms are many and the
vertical area projection method is often adopted. At the gap
between the characters, the projection of the character blocks
in the vertical direction must be least in the location, and it
meets the writing format and the character size of the license
plate’®. After the character segmentation, the image is shown
in Figure.6.
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Figure 6. Theimage after the character segmentation

V. THE CHARACTER RECOGNITION

At present, the algorithms of the license plate character
recognition mainly have the template matching algorithm
and the artificial neural network algorithm®. The template
matching algorithm compared with the artificial neura
network algorithm is implemented simply, and it has an anti-
interference ability, and it has a high recognition accuracy.

Common matching methods have many, such as four-
gray template matching, simple binary template matching,
projection sequence feature matching, four-cycle area coding
look-up table method, the peripheral contour matching
method, the strokes direction density characteristics method,
€tc.

The flow chart of the character recognition agorithm
processisasfollows:

Character image input

v

Compare with the charactersin the
template library.

v

Obtain the relevance maximum of
the corresponding template.”

v

Corresponding template value output
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The character recognition is to make a character image
normalize, then to convert the normalized image to text
format or to display the normalized image in the database
directly. Identification consists of two parts. One is Chinese
character recognition, the other is non-Chinese character
recognition. The key part of the identify is the feature
extraction and the classification organization.

Before the character recognition, the first task is to set up
a corresponding template library. The number of Chinese
characters used in the license plate is about 50. The number
of capital letter used in the license plate is 26. The number of
figure used in the license plate is 10. So the template library
isrelatively easy to build.

After the character segmentation, the features are
extracted, and then they need have a match operation with
the characters in the template library. The match degree is
determined by the relevant operator®®.

Use S the input function to represent the character of
the input image and use T the function to represent the
template character. Both sizes are X XY . The match
similarity between the unknown and the templateis

22 IS YIXT (%, )]
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The character recognition is carried out by the program
edited by Matlab. The run result is black, E, H,V,0,0 and 6.
The license plate is recognized accurately.

VI. CONCLUSION

Based on the combination of theoretical research and
practice, the image processing to the vehicle license plate is
implemented by the program edited by Matlab. And the
result is visual. Through the example, we can draw a

conclusion that the method can recognize the license plate
and the recognition accuracy is high. The method is
simple ,and can be applied in practice, and has a good
application prospect.
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