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A New Algorithm of License Plate Location
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Abstract - Automatic license plate recognition (LPR) is one of the critical techniques of the intelligent transportation
system (ITS), in which license plate location plays an important role. In this paper, through surveying the international
existing techniques, a new method for locating license plate is proposed: utilize row scan method to locate up and down
boundary of the plate; and based on the location of up and down boundary, take advantage of the feature of plate area
to locate left and right boundary of the plate. The tests of using the proposed algorithms have been conducted. The
experimental results show that the proposed approaches are reasonable and accurate.
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1. Introduction

With the development of modern traffic, the traffic
automatic arrangement is gained more and more attention.
As an important form of automatic car recognition, license
plate recognition (LPR) system is widely used in the
electronic charge, entrance control, car detection and so
on.[1] In such system, the location of license plate plays a
key role, and it will affect whether or not we can get
right character recognition. The classical location methods
include: frequency domain analysis method based on DFT
transform, which was presented by R.Parisi;[2] the method
based on Niblack threshold algorithm and self-adaptive
boundary search algorithm, which was presented by Charl
Coetzee[3] But because the license plate recognition is
taken outside, there will be weather, background and other
factors can affect it. Therefore such methods are not so
good.

In this paper, the characteristic of license plate is
analysed, and based on that, a new method to locate the
license plate is presented. The tests can show the good
efficiency of this method

2. Characteristic of License plate

In China, the most license plates are put into practice in
1992 by government [4]. And it has four major types: blue

background white character, yellow background black
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character, white background black character and black
background white character. The following pictures show
two kinds of them.

(a) blue background white character

(b) black background white character
Figure 1 two kinds of Chinese license plate
There are seven characters in the license plate.
Generally, the first one is Chinese character, which is the
shortened form for each province, the second one is capital
English letter, which not include "O” and "I” the third one
is English character or Arabic numeral the other four are
all Arabic numerals. The width of plate is 45 cm and the
height of plate is 15cm. For the individual character, its
width and height are 45 mm and 90 mm respectively.
From human vision, we can know that because there is
difference in the gray level value between the character
and background, there must be some changes of the gray
value at the edge of character. And this characteristic is
the gist of finding plate.

3. The algorithm of plate location

This algorithm includes three main parts: preprocess,
up and down boundary location, and final location.

3.1 Preprocess

The pictures we acquired are most color pictures. But
because of complexity and diversity of color, it can be
affected by all kinds of beams. It is not good for us to
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use color picture. Hence, first we need convert the color
image into gray level image. And then we need to convert
the gray level image into binary image.

3.2 Up and down boundary location

After preprocessing image, we adopt “check the change
times of pixel’s value line by line”"method to locate up and
down boundary.

First, check the pixel’s value line by line. If the value
between two pixels neighbor to neighbor is not equal, add
1 to the counter, which counts the change times. And if
the whole change times of a line are more than 15
(because this line passes the plate area, there are 7
characters in this area, then the least edge numbers are
14, and the plate has frames, therefore, here, we use 15 as
the threshold is available ), we can think this line maybe
lie in the plate area. Memorize this line, and make the
counter, which counts the lines, equals to 1. Use the same
way to calculate next line’s value change times, if it is
satisfied with the condition, add 1 to the line counter. If it
is not, make the line counter become to 0 until we get the
satisfied line again. Considering the height of the plate, if
such continuous satisfied lines are more than 15 we can
look such area as a candidate of plate. Because the license
plate almost locates at the bottom of the pictures, we can
think the last candidate is the one, which we need in fact.
In this way, we get the up and down boundary location of
the license plate.

3.3 Final location

Now we use the information characteristic of the license
plate to complete the final location of license plate. We
extract a line lies in the middle of the picture, which we
get from last step. Because of the well regulated arrange
of the characters in the plate area, there maybe gray level
value changes of the points on this line. And such
changes follows some rules below:

(1) The distance between two changes is usually less
than 20.

(2) At the same time, the continuous change times are
more than 12.

If we can get such area, where the changes can meet
the conditions above, we can say that succeed in final
location.

4. Experiment results

In this paper, I use several car pictures to get my
experiment results, and the experiment results show that
the proposed algorithm works very well.

The experiments results are shown as follows:
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Figure 2, 3. original carl and its located license plate

Figure 6, 7. original car3 and its located license plate

Figure 8, 9. original car4 and its located license plate

Figure 10, 11. original card and its located license plate



5. Conclusion

This paper presents a new method to locate the license
plate. How to locate the plate exactly is a vital step in the
LPR system, it is related the veracity of character
segmentation and character recognition. Using the method
proposed in this paper, we could get the whole license
plate area. And providing a satisfied image source for
character segmentation.
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