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Development of Car Plate Number Recognition
using Image Processing and Database System for
Domestic Car Park Application
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Abstract: Nowadays, parking is one of the problems that should
be considered when planning a transportation improvement in a
city. The development of car plate recognition is implementing the
new technology of image processing in a parking management
system, which it called Automatic License Plate Recognition to the
civilians of Malaysia. The system is providing more efficient and
effective parking enforcement. The process method aims to resolve
the image segmentation and character recognition problems and
standardise car license plate. Work focuses on designing a system
that uses dynamically generated database system to identify the
owner of the car using a template matching recognition technique
which includes sensitivity to noise and style variations and
inability to handle rotated characters.
Index Terms: Character extraction; Character mending; Image
processing; Pattern recognition; Plate localization.

I. INTRODUCTION
The rapid development of computer technology has
contributed to a more harmonious life for the human being.
One of the efforts is the development of car plate recognition
implements the image processing technique in a parking
management system named Automatic License Plate
Recognition to the civilians of Malaysia. The system has
presented the primary task to provide convenient parking
services to public users.
The implementation of this system is expected to help
solve various problems related to vehicles such especially in
traffic jams due to the unorganized car park. This system
assists in providing a more orderly public service, reducing
air pollution and increasing visitors as well as leisure
travelers. It provides more efficient car park
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enforcement and reduces operating costs. The system is
expected to maximize the use of parking space as well as
avoid the waste of capital
Over the last few years, recognizing car license numbers
has been a useful approach to the inbound and outbound
surveillance of the vehicle. The system consists of three
levels, namely plate number localization, character
segmentation and character recognition. The front image of
the vehicle containing the number plate is the primary input
of the system. Where the system will detect the location of
the plate number, recognition of the character is the process
of segregating and dividing each character that exists before
it can be recognized. At the last stage, characters are split
from Number plates so that only useful information is stored
for confession where the image is converted into characters
[1]. There was various research have been done before
regarding plate number recognition-based application. The
Optical Character Recognition [2,3] is the first step for the
recognition process. The next steps followed by the filtration
in MATLAB toolbox [4], Color Segmentation [5] and
Fuzzy-Based Algorithm [6].
In this paper, the primary purpose of the system is to
develop a system to recognize the car's license plate
characters from an image. The system is implemented using
template matching for car number plate recognition. The
work focuses on designing a system that uses dynamically
generated database system to identify the owner of the car by
using template matching recognition technique which
includes sensitivity to noise and style variation, vibrations
and inability to handle rotated characters.
The system has considered in many areas of image
processing in order to complete the development of car
number plate recognition.
Firstly, it is essential to locate the car number plate from
the input image of the car. This step considered a priority to
get the boundary‟s box of plate number before implementing
the morphology process.
Secondly, Optical Character Recognition used to recognize
each character in the car‟s number plate. This method is used
to understand how the character will be recognized.
Lastly, the plate numbers stored in the system database.
The database consists of all the information about the
registered cars. The data from the plate recognition system
was compared to one of the stored data of the specific car.
The real application of the system starts by registering all
the car which can use the parking area. The system captures a
photo of every car approach
the parking entering area.
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The system processed the plate number and compared the
registered plate number in the database as the authorization
before entering the parking area. Once the plate number
identical and found in the database, the car allowed to enter
the parking area. Otherwise, the owner needs to register his or
her car.
II.

LITERATURE REVIEW

Computer vision, image processing and character
recognition algorithm played an essential role in image and
video analysis in identifying the vehicle plate number. The
plate number recognition system consists of a camera, frame
grabber, computer and Matlab software for image processing,
character recognition and analysis.
The replication as human like reading capability becomes
intensive research for several decades. Many researchers
published scientific papers related to the topics. However,
the final goal develops a smart human reading machine not
achieved yet. The research topics are continued to enhance
the current state of research in terms of output quality and
speed. This paper folded in three steps, which commence
with the image capture, follow with the plate number
identification and end with characters recognition. Plate
number identification deals with image processing tools by
applying an image processing filter to the image. Although,
keep in mind that the usage of filter reduces some
information on the image. For example, the noise filter results
in the blurred and distorted edges. The ideas are to detect the
boundaries of the different region on the image. An image
processing filter applied to the image for boundaries or edges
detection. The quality of edges detection depends on the
quality of the image itself, such as the noise, the lighting
condition, the intensity on the object and the density of the
edges. That problem generates a false detection which gives
an incorrect exposure of information to the system.
Generally, the edge detection process detects the barriers
between two homogenous areas or in other words between
the two tons of grey color. Senthilkumaran et al. [18] used a
soft computing technique which are Fuzzy based approach,
Genetic Algorithm approach or Neural Network based
approach. This kind of soft computing method is the
fundamental tools for the segmentation process. Several edge
detection technique discovered to enhance the segmentation
process. Among them, there is seven popular technique
which are Sobel edge detection, Robert edge detection,
Canny edge detection, Laplacian edge detection, Kirsch edge
detection, Prewitt edge detection and Edge Maximum
Technique. A comparative result [17,19] among the existence
technique differentiates the best method for edge detection.
However, the paper has no persuasive argument to defend
their finding since it uses only a single image and situation in
the result.
Car plate number recognition has been active research for
the last few years; the research is mainly to identify the car‟s
number plate. A typical edge detection filter called a Sobel
filter used to identify and estimate the edges of the vehicle [7],
which further, in turn, to recognize the type of vehicle.
Optical Character Recognition (OCR) is a technology to
identify any written text character on an image or other
physical documents. The history and the research and
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development of OCR explained in [20]. Zhigang et al. [8],
used the OCR technique was to translate from a scanned
image of a printed text into a machine-encoded text. Artificial
Neural Network (ANN) widely used for pattern recognition.
The works by Y Amit et al. [9] and C Oz et al. [10] use
features extraction and binary pixels value to organize the
inputs of a neural network. The neural network method
achieves an outstanding performance slightly even under a
complex environment. However, the feature extraction
usually needs complex computation or multiple stages to
extract features.
The propose of plate localization is to remove the
unwanted background details and to focus on the essential
details in the image captured. The car plate number detected
using a top-hat filter which applied to the whole image
followed by a multiscale region search [11]. Another
approach is to detect the vertical edges, which extract the
license plate using Sobel operators [12]. A technique using
edge detection and Hough transform, to detect the vertical
and horizontal edges, by using the rectangular shape of the
license plate has been presented [13]. To analyze the input
image, looking for areas with high contrast gradients at the
given scale of about 15 pixels, followed by histogram
stretching was an approach used by Sorin [14].
A template matching introduced to recognize the character
in a scanned image. It involves determining the similarities
between a given template and windows of the same size in an
image and identifying the window that produces the highest
similarity measure. It works pixel-by-pixel in comparison of
the image and the template for each possible displacement of
the template. Templates created for each of the alphanumeric
characters (from A-Z and 0-9) using 'Regular' font style.
Figure 1 shows the templates for a few of the alphanumeric
characters. The character recognition used a template
matching algorithm functions where the current input
character is compared to each template to find an exact match
or at least the template
with the closest representation of the input character [15]. A
template matching approach using hamming distance used to
recognize the extracted characters [16].
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III.

METHODOLOGY

Figure 2 shows the complete flowchart of the system
operation. The operation of car plate number recognition
starts with the input image of the vehicle captures in front of
the entry area of the parking system. The system detected the
plate number area and localized it. Then, the plate number
resized to the correct size, in order to enhance the clarity of
the plate number, hence facilitate the further step.

the parking area — the entry vehicle database stored in an
excel database.
IV. EXPERIMENTAL RESULTS
Experiments tested using Malaysian license plate numbers
- usually, the color plate number of the car consists of two
colors, either black or white. However, the exception gives to
certain diplomatic cars. Different color issues on car numbers
have been resolved by changing the color of the RGB image
to a gray scale image, which is one of the steps in system
operation. In our case, the background of the black plate
number, while the numbers are white. Car entry images must
be in format JPEG (Joint Photography Expert Group) or BMP
(Bitmap). The input image needs to be sure of the plate
number for the localization process. This system is designed
using Matlab 2017b. Figure 3 is a raw image captured by a
digital camera. The image is in RGB color system, which
refers to the three colors of Red, Green and Blue. The RGB
color system consists of a 3D pixel value, which increases the
complexity of processing the image.
Then the RGB image converted to a grayscale image. The
goal is to reduce complexity while processing the image. The
grayscale or an eight-bit image is a multilevel of gray color
from 1 to 256 or from black to white (Refer also to the light
intensity on the image). Figure 4 is a grayscale image after
converting from the RGB image.

Fig. 2 Flowchart of the system
Before that, a test needs to verify either the image consists
of a plate number or not; otherwise, other images need to be
captured again until the plate number identified. Then, the
image color converted to the grayscale image before it can be
filtered to eliminate the noise on the image. Later the image
will be cropped to get the portion of plate number localization.
Later the captured image will be resized to 300 pixels to get
the clear image before edge detection process can proceed to
detect the boundary of each character of alphanumeric. Next,
the image converted to a binary image where the value of
white is 0 and black is 1. If there is noise in the captured
image, the noise eliminated in order to get only the number
plate on the image. After that, the image resizes again before
the segmentation process. The segmentation is the bounding
box which bounds on each of the characters. The character
extracted one by one. Then, each of the characters recognized
using a template matching which has discussed previously.
If the number plate recognized by the system and then the
system shows the number plate on a notepad, a message box
appears to instruct the system to authorize the vehicle to enter
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Fig. 3 Input image – RGB color image
The next process is to identify the plate number. Figure 5
shows that the image crops in vertically and horizontally in a
rectangular form. The plate number localize once detected.
The purpose of this step is to remove the unwanted
background and to focus only on the target object. Figure 6
shows that the plate number has successfully localized from
the other object on the image.
Then the plate number resizes in the rectangular form and
cover only the plate number background.
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two colors, either black or white. The threshold value
estimated and should be below than the highest intensity
value on the image. If the threshold value high than the
highest intensity value. The result is a black rectangular. No
number appears on the rectangular plate. The value of the
threshold should estimate nicely to avoid generating the noise.
Figure 8 shows the best value of threshold with a bright white
contour of every number. As seen in figure 8, it also generates
a small amount of noise. The noise eliminates using the
erosion process. Figure 10 shows the result of the background
plate less noise compares to figure 8. Figure 9 explains the
estimation of the threshold value from the intensity value.

Fig. 4 Convert RGB to Grayscale image
Fig. 8 Conversion to binary

Fig. 9 Estimate threshold value.

Fig. 10 Fill the number
Fig. 5 Cropping the image consists only a plate number

The next step is segmentation. The segmentation process
defines and bound each existing character on the plate. The
process follows by the individual character extracted, which
shows in figure 11 and 12

Fig. 6 Plate number localization
Fig. 11 Segmentation

Sobel edge detection operators are introduced to detect
contours for any color change between black to white and
white to black. Figure 7 shows the edge detection after
morphological process. This process detects the edge of each
character on a car plate number with low contrast results on
the characters

Fig. 12 Character extracted and recognition

Fig. 7 Edge detection
The image is converted to Binary color system to increase
the contrast. The binary has only two value, either „0' or „1' or
Retrieval Number: L39861081219/2019©BEIESP
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Finally, the alphabets and numbers on the plate identified
by using the character recognition method, by comparing the
character with the template matching, which stored in the
database of the system. If the plate number identical to the
one of the plate number
registered in the database,
the system allows the car to
enter the parking area.
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