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Fig.10. Some results of the plate localization with the region 
verification. 

 
 If all six characters could not be found at the 
corresponding threshold value, this  thresholdvalue will be 
increased for the imagebinarization, searching for the 
candidate plate regions, and finding identity character 
numbers again. If still not verified, repeat until the maximum 
threshold value. When it reaches its maximum threshold 
value, still not verified, it will show the message "license 
plate not found". 
 Prior to character segmentation, some processes are 
required including orientation (horizontal and vertical) 
corrections and image enhancement. 
 

a. Orientation Corrections 

Several techniques for the orientation corrections have 
been implemented in the license plate recognition system.  
 In our approach, we adopt Hough transform for detecting 
the longest horizontal (blue color) and vertical (green color) 
lines of the candidate plate regions as shown inFig.6(a). 
Firstly, the binary image in Fig.4(a) is filled with all holes 
and then Prewitt edge detector method is used to detect the 
edge. Next, Hough transform is applied on the edge image to 
detect those lines. Finally, the candidate plate region in 
Fig.6(b) is corrected from Fig.4(b) with the direction angles 
of both lines. 

b. Image Enhancement 

 Because some candidate plate regions are not clear, this 
can affect the results of the character segmentation. Thus, 

their qualities are improved by the image enhancement 
techniques, those are unsharp masking (Rafael, C.G. & 
Richard, E.W., 2002) and image gray equilibrium (Y. Wen 
et al., 2011),which are applied to the candidate plate region 
after orientation correction as depicted in Fig.7. As the 
results, it shows that the characters in image of Fig.7(b) are 
clearer than those in image of Fig.6(b). 

c. Character Segmentation 

 After enhancing the image; it is converted into binary 
image as shown in Fig.8(a). As seen in this figure., the 
character "C" and the numeral "7" are almost connected to 
Khmer characters above them. And some cases those 
identity characters are connected to the line below them. 
This is the issues when directly extracting the identity 
characters based on the connected component analysis 
(CCA). Thus, the identity characters region must be cut out 
based on the valley detection of the vertical projection as 
shown in Fig.8(b). Then, CCA is examined onto the region 
in Fig.8(c) to get the extracted characters as depicted in 
Fig.8(d). 

3. SIMULATION AND RESULTS 

 The evaluation of the implemented algorithm is done on 
PC  and tested under MATLAB R2012a environment. In the 
simulation, 70 images are employed. The sample of the 
tested images areshown in Fig.9.All of these images 
arecaptured by the digital camera Sony Cyber-Shot DSC 
W55 from some distances and viewpoints. 
 Fig.10 shows some results of candidate plate regions 
detected (from front and rear views). Based on our 
technique, the simulation results show that the performance 
can be achieved 98.57%(69 out of 70 images) of plate 
localization.  

4. CONCLUSIONS AND DISCUSSION   

 In this work, the algorithm for automatic Cambodian 
license plate localization based on the mid-gray image 
removal combined with the connected component analysis 
(CCA) is proposed. As the simulation results, the 
performance of our algorithm can be achieved 98.57% on 
overall images in our image dataset. 
 However, some parameters used in this algorithm are not 
invariant to the size of image such as width, height, and 
area.This means that if we change the system with a new 
camera and capture with different size of image, we have to 
configure.these parameters again. 
 For the future work, we will use color searching 
techiques instead for finding the plate location, and study 
deeply some criteria such as various distances of the vehicle 
from the camera, different viewpoints from camera, light 
intensity variation in image, and the dirty vehicle license 
plates. 
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