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Abstract 
 In rapidly developing countries, the number of vehicles has increased in accordance with the technology. 
The need to recognize the vehicles has increased in parallel th e number of the vehicles. Vehicle surveillance plays 
an important role in numerous applications, such as parking accounting systems, traffic law enforcement, road 
monitoring, expressway toll system, electronic-police system, and security systems. In this paper we present a 
instant and real-time mobile vehicle license plate Identification system in an open environment. Using a nonfixed 
video camera installed in the car, the system tries to capture the image of the car in front and to process instant 
vehicle number plate detection and Identification. The proposed approach involves five different processes, these 
are, image enhancement, Find Region of interest, Region Boundary, Pattern Isolation, character Identification. This 
technique can quickly and correctly detect the number plate region from the vehicle image. Experimental results 
show that the performance of the proposed method is simple and satisfactory, considering the complexity of the 
input image. 
 
Keywords: Image enhancement, Find Region of interest, Region Boundary, Pattern Isolation, character 
Identification.  

I. Introduction
Vehicle Number Plate Identification (VNPI) has 

become a significant application in the transportation 
system. It can be used in many applications such as 
entrance admission, security, parking   control, and road 
traffic control, and speed control. However, when no 
standard font style and size is maintained in different 
Vehicle Number Plates, identification of characters in a 
Number Plate becomes difficult Detection of location of 
the Number Plate from image is also difficult task.   In 
this paper we present a instant and real-time mobile 
vehicle license plate Identification system in an open 
environment. Using a no fixed video camera installed in 
the car, the system tries to capture the image of the car in 
front and to process instant vehicle number plate 
detection and Identification. The proposed approach 
involves five different processes, these are, image 
enhancement, Find Region of interest, Region Boundary, 
Pattern Isolation, character Identification. This technique 
can quickly and correctly detect the number plate region 
from the vehicle image. Experimental results show that 
the performance of the proposed method is simple and 
satisfactory, considering the complexity of the input 
image. 
 

II. Literature Survey 
The problem of automatic VNP Identification is 

being studied since the 90’s [5], [8], [10]. The early 
approaches were based on characteristics of boundary 

lines. The input image being first processed to enrich and 
enhance boundary line- information by using such 
algorithms as the gradient filter, and resulting in an image 
formed of edges. The image thus processed was 
converted to its binary counterpart and then processed by 
certain algorithms, such as Hough transform, to detect 
lines. Eventually, couples of 2-parallel lines were 
considered as a plate-designate [6], [11].  Another 
approach was based on the morphology of objects in an 
image [1], [7]. This approach focuses on some salient 
properties of vehicle plate images such as their brightness, 
contrast, symmetry, angles, etc. Due to these features, this 
method could be used to detect the similar properties in a 
certain image and locate the position of number plate 
regions.   The third approach was based on statistical 
properties of text [3], [4]. In this approach, text regions 
were discovered using statistical properties of text like the 
variance of gray level, number of edges, edge densities in 
the region, etc. This approach was commonly used in 
finding text in images, and could well be used for 
discovering and designating candidate number plate areas 
as they include alphabets and numerals.  In addition, there 
have been a number of other methods relating to this 
problem focusing on detecting VNP using artificial 
intelligence and genetic algorithms [2], [9]. These 
systems used edge detection and edge statistics and then 
AI techniques to detect the location of the number plate-
designate area. All of the systems discussed above have 
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some kind  of  limitations for example they are plate size 
dependent, color  dependent, work only in certain 
conditions or environment  like indoor images etc. The 
proposed approach involves five different processes, these 
are, and image enhancement, Find Region of interest, 
Region Boundary, Pattern Isolation, character 
Identification. 
 

III. Proposed Methodology  
The proposed approach involves five different 

processes, these are, and image enhancement, Find 
Region of interest, Region Boundary, Pattern Isolation, 
character Identification  Input of this system is the image 
captured by a camera placed at a distance of 4-5metres 
away from the vehicle as shown in Fig 2. 

 
Fig. 1: Proposed VNPI Process 

 

 
Fig. 2: Original image for Identification 

 
3.1. Preprocessing 

The RGB image is then converted into a 
grayscale image for easy analysis as it consists of only 
two color channels. Median filtering is then implemented 
for the effective removal of speckle noise, salt and pepper 
noise (impulsive noise). 
 
3.2. Plate Region Extraction 

Morphological-dilation operation with 
rectangular structuring element (SE) of sixe 3X3 is then 
performed on the binary image. 

Dilation is a morphological transformation that 
combines two sets by using vector addition of set SEs, 
and Erosion can be obtained by dilating the complement 
of the black pixels and the taking the complement of the 
resulting point set. 
 
Let B denote an SE which is a 3x3 square. The dilation of 
the image A using the SE B result in another binary 
image z which is defined as (1) and 

2), 
 (1) 

Similarly, the erosion of the image A by SE B is the 
binary image z defined by   

 
(2) 

 
Suppression of structures that are lighter than 

their surroundings and that are connected to the image 
border was performed. The area of each of the rectangle 
is then calculated. From the experiments conducted with 
large number of real scene images it was observed that 
the region representing the number plate are of larger 
area in majority of the images. Therefore the rectangle 
which is of maximum size is selected. Morphological-
erosion operation with rectangular structuring element of 
sixe 10X5 was then performed. 

In erosion, every object pixel that is touching a 
background pixel is changed into a background pixel. It 
makes the objects smaller. By subtracting the original 
image from the eroded image, the number plate would be 
extracted as there is a large difference between the two 
images 

 
 
3.3. Segmentation of Individual Characters in the 
Number Plate 

The character segmentation acts as a bridge 
between the number plate extraction and optical 
character Identification modules. Its main function is to 
segment the characters on the chosen candidate 
region(number plate) such that each character can be sent 
to the optical character Identification module 
individually for Identification. This was achieved by the 
application of the edge operators and by the relaxation 
labeling approach. 
Four edge detection methods were used for comparison. 
They are 
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1. Canny Edge Detection  
2. Sobel Edge Detection  
3. Prewitt edge detection.  
4. Log edge detection  

 

 
 
Labels are then assigned to the  edges which are 

obtained as the result of the application of the edge 
detection operators. The characters are then extracted 
through the assigned labels. Fill hole approach is then 
performed in order to facilitate the labels for character 
Identification. 

 
Fig.7: Result of Fill hole approach of Fig.6 (a) 

 
3.4. Character Identification 
3.4.1 Template Matching  

In this step, template matching by correlation 
method is applied on the separated characters for 
identification. A correlation is a single number that 
describes the degree of relationship between two 
variables. The quantity r, called the linear correlation 
coefficient, measures the strength and   the Direction of a 
linear relationship between two variables which is 
described as 

 
Where n is the number of pairs of data. 

The value of r is such that -1 < r < +1.  The + 
and – signs are used for positive linear correlations and 
negative linear correlations, respectively. Threshold value 
is .1000.  In our proposed model, pixel values of template 
characters   (A-Z, 0-9) of size 42x24 are stored in vector 
such that vector  location 1 stores value for character A, 

location 2 for B and so  on. The identification process 
done as follows: 

1. Get the value of CORRELATION 
COEFFICIENT (R) between template character 
matrix and input character matrix.  

2. Find the maximum value of (R) and 
corresponding template matrix location.  

3. Find the character corresponding to that location 
and produce output.  

The processes explained 
 

 
Fig.9: Template matching using Correlation 

 
IV. Conclusion & Future Scope 

In this paper, we designed software for the 
identification of car number plate. Firstly we extracted the 
plate location by performing the morphological operation 
and area criteria tests, the edge detectors are then applied 
and finally template matching based on optical character 
identification templates was applied to recognize the 
number plate characters.  Although the proposed 
algorithm is concerned with the number plate of Indian 
cars, many parts in the algorithm are readily extended to 
use with the number plates of other countries. In the last 
few years a lot work has been done on the number plate 
identification system. And in the next few year by seeing 
its rate of perfection it will be implemented with a 100% 
successful rate. In the future this system can help to 
survey or monitor a large number of vehicles at one time 
with maximum perfection. 
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