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Abstract: Recognition of vehicle license plates is applied in various fields, such as traffic control, unmanned
tollgate and parking lot operation, and illegal vehicle control. For the unmanned management of vehicles, various
license plate sizes should be accommodated. However, conventional studies have limitations in managing the
variability of the license plate area. In this paper, a method for extracting the vehicle license plate area for small to
large license plates is proposed. A single image of a vehicle license plate is reduced and inputted in multiple steps
using the pyramid technique, and then, the vehicle license plate areas extracted in stages are integrated in order to
extract a candidate area of the vehicle license plate. When the license plate areas are integrated, they are first
enlarged by applying reduction rates. A verification method for the candidate area is applied to the extracted
candidate area in order to extract the final vehicle license plate area. The test results indicate that the extraction
process is performed effectively beyond the variability of license plate areas. The extraction rate of the vehicle
license plate candidate text area is 100% and the extraction rate of the final license plate area through verification is
98%.
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1. Introduction lot of time. There is a method extracting text area
assuming the texts are assembled and recognizing
Demands for vehicles have increasingly been texts so that it could find the region of license plates
increased due to the development of industrial [10]. It conducts binarization using various thresholds
society. Studies on the recognition of license plate in values and extract connected components from
Korea has variously been conducted since the 1990s binarized results to extract license plates region [11].
to utilize them to industrial fields such as efficiently It has weaknesses in that it needs to have prior
control traffic, operate automatic tollgate and parking knowledge about texts to extract text area using
space and detect illegal vehicle. An automatic region split and merge method or using the difference
detection system can be used to detect vehicles which between frames. Moreover, it is time-consuming
exceed speed limit or violate bus-only lane or to trace since it processes the whole video. This paper is
stolen car. In case of crimes related to cars, it is organized as follows. Chapter 2 describes the
difficult to detect video data when collecting the classification of license plate and problems to be
information while the car is driving. Thus, various solved. Chapter 3 describes methods of extracting
studies have been conducted to timely and correctly license plate region varying in sizes. Chapter 4
obtain such data. suggests the results of the experiment and chapter 5 is
There have been a lot of studies about about the conclusion.
extracting regions from license plates. When it comes
to Intelligent Transport System (ITS), vehicle 2. The classification of license plate and the
numbers have been used in a lot of fields such as in problem to be fixed
parking lot [1], automatic tollgate [2], detection for License plate varies in size and color
illegal vehicle [3] and speeding [4]. While edge depending on countries. License plates taken by
component and mathematical morphology method devices can vary in size depending on the distance
[5][6] have generated excellent results, they are time- and be tilted from angles. In a place packed with cars
consuming. To address this problem, block-based like parking space, there can be more than one
algorithm [7] has been developed. Existing method license place. License plates can be classified as
detecting characters based on area has extracted follow. Figure 1 shows large plates, and Figure 2
subtitle area based on a texture analysis method [8] shows small one. In Figure 3, there are two license
such as Gabo filtering or spatial variation analysis plates in the video. Figure 4 shows tilted plates due to
method [9]. The texture analysis method is not only the angle.

sensitive to the size and typeface of text, but cannot
accurately extract the text area. Moreover, it takes a
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Let's suppose that there are two videos; one is

a video of small license plates (see Figure 1) and the
e ‘ other is. a video of big 1ic.ense.plates (see Eigyre 2).
Extracting process of varying license plate is like the

one in Figure 5. Based on the size of small plates,
regions cannot be found in video 1 since the sizes of
the plates are too big. The extraction can be re-tried
. (b) by zooming a video n times (step 2), which would be
Figure 1. Large plates impossible to find one since the standard is larger
than the size of the basic plates (the size in the small
plates). Video can be zoomed again n*n times (step
3). This time, it is possible to detect the license
region since it is similar (identical) to the one in the
basic plate. The region extracted in step 3 is a
o , zoomed video and should be enlarged n*n times.
a)"‘ ' ‘“»(b) : Figure 6 shows the finally extracted license region

and the region that can be found.
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Figure 5. Extraction of plate region by zooming
Figure 4. Tilted plates videos

The plate that needs to be detected can either be A video from a
large or small or can be in the video where two places b’ﬂ}fi@“‘e
exist. In addition, it should detect tilted one. This
paper suggests the extraction method of regions from
varied license plates.

Enlatge the extiacted aren
cordinates (X, v) n'n fumes

The scope of
v license plate
2]

v thatcanbe

3. An extraction method for license plates of b e
various sizes i
A )
¥ §
. . Aviie X !
3.1 Theoretical background of the extraction method fiom 2 el ‘; !
license plate

for various license plates
The size of a standard license [plate
{The smze of a license plate fo detect)

Most of the methods extracting regions from a

license plate are looking for the region by assigning . .

the size beforehand since it is inevitable to use Figure 6. Scope of plate size that can be detected

information on the size of the plate, prior knowledge, 3.2 The method of extracting region that can be a
target for detection

in extracting and examining the region. Then, I do we
extract varying regions? The fundamental idea is in

Figure 5.
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The method of extracting region that can be a
target for detection is shown in Figure 7. Conduct
edge detection and edge binarization from the input
image. Region forms when connecting adjacent
components. Extract the region as a target for
detection.

Edge extraction and
binarization
Connecting adjacent
comp onents

l

Extract target area

Figure 7. The method of extracting region that can be
a target for detection

3.2.1 Edge detection and edge binarization

Perform edge detection of texts from license plates
and do edge binarization to detect the target to be
extracted.

3.2.2 Connecting the adjacent segment candidate
region extraction through

Extraction algorithm for target region of texts consits
of two steps. In the first step, if the strokes of texts
are in certain distance, it is connected. Connected
results are shown in Figure 8. The second stage is to
eliminate the area if it is either too big or small. After
these processes, target license plate area is extracted,
which is shown in Figure 9.

Figure 8. Formed area
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Figure 9. Extracted target area

3.3 Verification of target area

Through verification, the target area of extracted
texts can be determined whether to belong to text.
The verification process consists of two steps. The
first step is to eliminate consisting components.
Through labeling operation, extract components of
extracted texts. Apply threshold value to the
components of extracted texts to determine whether it
is appropriate for the component and eliminate
inappropriate one. The second step is to obtain text
lines and compare the number of characters included
in the lines so that it could extract text area. If the
area is bigger than the pre-designated threshold value,
it is regarded as text area. Figure 10 shows the text
area extracted after the verification of the number of
characters included in the area.

1008 444

Figure 10. Plate area extracted after the verification
of target area

3.4 Extraction method of license plate of variable size

Let me explain the extraction method of license
plate of variable size presented in this paper.
In terms of entered video, it has to go through
extraction step of target area and verification step.
Target area can be extracted by zooming a video and
then be verified. Zoomed video can again be zoomed
to extract and verify target area. Verified target area
can be integrated so that the final area can be
extracted. Figure 11 show the extraction method of
license plate of variable size. Figure 12 and 13 show
areas extracted from the zooming processes. Figure
12 shows a result from the first zooming process,
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which is larger plate than a standard plate area and
thus, no plate area. Figure 13 shows the result of
stage 4 zooming processes and represents that the
plate area can be extracted since it is identical
(similar) to the standard plate area. Figure 14 is the
final plate area integrated through the 4 stages of
zooming processes.
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Figure 11. Extraction method of license plate of
variable size

Figure 13. 4" stage
of zooming process

Figure 12. 1* stage of
zooming process
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Figure 14. Extracted plate area after the final
integration

4. Experiment

Effectiveness of the algorithm presented in this
paper has been verified by Visual C++. Experimental
data were the videos collected beforehand and were
taken from different distances and angles so that it
could text the result value depending on the changes
in environment. A total of 2,978 images were used.
Figure 15 shows the results of areas from big plates,
Figure 16 from small plates, Figure 17 from multiple
plates and Figure 18 from tilted plates.

Figure 15. The extraction result from a big license
plate

Figure 16. The extraction result from a small license
plate
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Figure 18. The extraction result of a tilted license
plate

The experiment suggests that extraction rate of

target area was 100% and the final extraction rate
through verification was 98.7%.
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