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ABSTRACT 
Detection and Recognition of Characters in License Plates is challenging due to the diversity in the format of plates such as size, 

font styles, colour and intensity and the non-uniform outdoor illuminations, reflections, shadows that can occur during image 

acquisition. The existing techniques work only under restricted conditions such as still images. Our approach takes video sequence 

and extracts the required frames and detects the region of interest thus segments the license plate from the vehicle and extracts 

the characters and recognizes them in almost all conditions. Our system consists of four phases namely Image acquisition, Pre-

processing, Enhancement and Character Recognition. The performance of the algorithm is evaluated by taking images at various 

illumination conditions such as contrast, font styles etc., and the rate of recognition is close to 96%. 
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INTRODUCTION 
 
 Optical Character Recognition which is a part of License Plate Extraction plays an important role in 
Intelligent Transportation Systems. Detection of Region of Interest (ROI) also helps to improve the quality of 
service and human operator. Our system can be applied in highways, tunnels, toll gates, shopping malls etc. This 
system can be used for detection of vehicles' number plate. The major phases involved in number plate 
extraction are detection and localization of the license plate, segmenting the plate and extracting the characters 
and recognizing each character. 
 The algorithm is composed of the following processing steps 1.Image Acquisition 2.Conversion into grey 
scale 3.Removal of noise 4.Edge Detection 5.Dilation and Erosion 6.Convolution 7.Segmentation and 8.Optical 
Character Recognition.  
 The efficiency of the Algorithm is measured in terms of time which is less than 50ms and accuracy of 
recognition is achieved to be 96% 
 
Literature Review: 
 In the existing works, there have been various studies for number plate recognition from images. But the 
basic issue with these systems is the efficiency in terms of time and accuracy which is critical in real world 
applications. Detection and localization techniques based on edge statistics and morphological processing [4]. 
But this technique does not work well for images with complex background due to multiple edges. Also in real 
time applications, light illumination is an issue. The connected component analysis is used for detecting the 
region of interest thus reducing the complexity involved in detection [3]. Issues with respect to brightness of an 
image can be dealt using image transformation techniques such as Hough transform which is computationally 
hard [5, 6].  Segmentation is done to localize individual characters [8] and Weiner filter is used to remove the 
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noise [7] and using edge detection techniques, the edges of the number plate is segmented. Several heuristic 
methods are used for extracting only the alphabets and numbers from the number plates and is given to the 
Optical Character Recognition (OCR) for recognizing individual characters [9]. The number is detected and 
segmented [2] and Canny mask is used for edge detection. Localization of number plate [1] by morphological 
processing and Hausdorff distance to recognize the characters is adopted. 
 The paper is organized as follows. Section II involves the system overview. Section III focuses on the steps 
involved in number plate extraction. Section IV deals with Optical Character Recognition (OCR). Section V 
encompasses the results obtained. Conclusions are discussed in Section VI and References are mentioned in 
Section VII.  
   
System Overview: 
 The proposed system has been designed to detect localize, extract and recognize the characters present in 
the number plate using OCR technique. In this system we have taken the front view image of the car and the 
main goal is to segment the alphanumeric characters of the number plate and to eliminate all the other objects 
present in the image.  
 The image acquisition is performed by a digital camera which is fixed on a boom barrier which may be 
approximately at a distance of 5-7meters in such a way that the camera focuses on the front view of the car.  
 The size of the acquired image is 256 * 512 pixels. The variety of acquisition conditions makes the 
recognition a difficult task. Some of the causes for the difficulties during the acquisition of image are 
illumination, perspective and weather conditions. As a result, the main defect in the images is that the license 
plate can be out of focus, geometric distortion and the presence of noise.  
 So the system discussed will include a pre-processing stage where the defects in the image could be 
eliminated. Then in further phases detection of the connected components and segmentation of those characters 
from number plate and recognition using OCR are carried out. 
 
In our system there are four important phases involved: 
Phase 1:  
 The front view of the car is captured using a digital camera placed at the boom barrier. Since the camera is 
fixed at a position in the boom barrier the height and width co-ordinates of the number plate is assumed to be the 
same for all cars. In spite of this assumption the error rate of locating the license plate area is close to 0. 
 
Phase 2:  
 This phase involves the pre-processing of the image which includes removal of noise present in the images, 
detection of edges, dilation and erosion and convolution of the masks over the image. 
 
Phase 3:  
 Once the pre-processing is completed, we try to eliminate the other irrelevant objects by finding the 
connected components and then by specifying the approximate pixel range of the connected components of the 
number plate we segment the number plate. 
 
Phase 4:  
 The alphanumeric characters present in the plate is segmented using bounded box technique and template 
matching technique is performed in order to recognize the characters present. 
 
Proposed System: 
Acquisition of image: 
 Image which is to be processed is captured using a digital camera. The camera must be fixed at a specified  
angle, such that the front view part of the car is focussed. The image is captured at an approximate range of 5-7 
meters. 
 
Conversion to gray scale image: 
 The captured image is converted into a grey scale image by using the function rgb2gray(). The rgb2gray()  
function converts the RGB values to grey scale values by forming a weighted sum of 
0.2989*R + 0.5870*G+ 0.1140*B 
 
Removal of noise: 
 ‘Salt and pepper noise’ (unwanted white and black pixels present in an image) is a major drawback when 
processing an image. This drawback can be eliminated by using median filter [medifilt2()] function, which 
removes the noise from images. 
 



3                              Manisha S. et al 2015/ Advances in Natural and Applied Sciences. 9(17) Special 2015, Pages: 1-7 

 
Recognized Characters (Output) 

 
Fig. 1: Flow chart representing the overview. 
   

 
 
Fig. 2: Image captured by camera. 
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Fig. 3: Converted Gray Scale Image . 
 
Edge detection: 
 Sobel operator generally finds the gradient of each pixel position in the image where gradient refers to the 
change in image intensities and this change in the levels of intensities is used to extract information from the 
image. Sobel edge operator detects the edges in both horizontal and vertical directions by applying horizontal 
and vertical masks and is used to calculate the threshold value, that detect high light regions with high edge 
magnitude and high edge variance.  
 
Dilate: 
 Since the proposed algorithm is a morphological based detection technique (depends on the structure of the 
objects), the two operators which work in the area of the mathematical morphology are dilation and erosion. 
Hence as the next step, dilation is performed on the image. Dilation is the process of adding pixels to the 
boundary of the objects present in an image. 
 In detail it sharpens the edges of an object by maximizing the brightness and connects the broken lines thus 
expanding the boundary of the image. Dilation can also be used to remove unwanted noise from image. 
 
Erosion: 
 Erosion is the negation of dilation. As a result of erosion the value of the pixel in the output image is the 
minimum pixel among the pixels in the neighbourhood. 
 The following step is erosion which refers to shrinking the boundary of the image using imerode(). 
 
Subtraction of image: 
 Image subtraction can be used as a preliminary step in more complex image processing. This step involves 
the process of subtracting each pixel value in one of the input images from the corresponding pixel in the other 
input image and returns the result in the corresponding pixel in an output image. 
 

 
 
Fig.4: Dilated image with edges.  
 
 In our algorithm we have subtracted the pixel values from the eroded image and the dilated image. 
Generally this step is included to reduce the complexity and to maintain the stability of pixels. 
 
 



5                              Manisha S. et al 2015/ Advances in Natural and Applied Sciences. 9(17) Special 2015, Pages: 1-7 

Convolution of vertical mask and horizontal mask: 
 The binary gradient mask shows lines of high contrast in the image. These lines do not quite delineate the 
outline of the object of interest. Compared to the original image, gaps in the lines are observed that surrounds 
the object in the gradient mask. Structuring element is represented as matrices, which is a characteristic of 
certain structure and features to measure the shape of an image which is used to carry out other image 
processing operations. The vertical gradient mask is first convoluted with the image resulted from the above 
processed image. The horizontal mask is then applied over the resultant image from the previous step. This step 
is carried out in order to find the complete edges present in the image. 
 

-  
Fig. 5: Convoluted Image . 
 
Filled image: 
 The next step is to fill the holes in the image, so that it would be easier to identify the connected 
components in the image eventually making it easier to find the region of interest. The function imfill () fills the 
holes in the binarized image.  
 
Finding connected components of a particular pixel: 
 The next step is to identify the pixel range of the area of interest, so that the connected components which 
are lesser than that pixel can be eliminated using bwareaopen () function. This figure shows after removal of 
lower than 540 connected pixels which is found using trial and error method. 
 

 
 
Fig. 6: Filled Image.  
 
Segmentation: 
 Since the camera is placed at a fixed position it is assumed that the number plate is at a fixed position. So 
we use imcrop() function to segment the number plate area from the car by specifying the height and width of 
the number plate. 
 
Optical Character Recognition: 
 Optical Character Recognition by using Template Matching is a system prototype that is used to recognize 
the character or alphabet by comparing two images of the alphabet.  Each and every character present in the 
number plate is segmented using bounding box technique, where this refers to drawing of a rectangle in order to 
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segment every character from the number plate. The segmented character can be compared with the template 
and the maximum match is found. The template-matching algorithm implements the following steps: 
1. Firstly, the character image from the detected string is selected. 
2. The character selected is compared with the templates and the matching metric is computed. 
3 Then the highest match found is stored. 
 The index of the best match is stored as the recognized character. The number of templates needed to 
represent the characters in the number plate is 31 namely 10 numbers and 21 alphabets 
 This approach leads to faster and more accurate data analysis and therefore improves the quality of data 
service. 
 Although it leads to accuracy we face certain difficulties when finding the template match for numbers like 
9,0,8 which looks similar. 
 

 
 
Fig.7: Segmented Number Plate.  
 

 
 
Fig.8: Extracted Number Plate.  
              

 
 
Fig. 9: Extracted Number Plate stored as a text file  
    
Experimental Results: 
 In order to prove the quality of the proposed approach, 100 images are captured under various light 
conditions, backgrounds and distance. The proposed approach is applied on them, and the accuracy is computed 
which is shown in Table-1.  
 
Table 1: Performance of the proposed Method. 

Total Images 
 

Total Characters 
Correct License 
Plate Location 

Correct Character 
Recognition 

Percent Efficiency 
Images Characters 

25 200 25 188 100 94 
25 200 24 189 98 94.5 
25 200 25 187 100 93.5 
25 200 24 188 98 94 

TOTAL EFFICIENCY (%) 98 94 

 
 Some of the advantages of the proposed system when compared with other methods are that 1. Lower 
Computational Complexity 2. Fast response and Operation 3. Usability 4. Robust Character Recognition. 
 The major shortcoming of this technique is that recognition of similar but not the same characters such as 
5,6 etc., is very hard thus resulting in less accuracy. The proposed technique is applied on the Crotoria database 
and the percentage of success and failure in recognizing individual numbers is listed in the following graph. 
 Thus from the above graph it is evident that the numbers 5 and 6 are most likely to be recognized wrongly. 
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Table 2: Recognition Rate of numbers. 
NUMBER OCCURRE-NCES SUCCESSES MISTAKES 

0 297 281 16 
1 166 157 9 
2 131 121 10 
3 182 164 18 
4 208 202 6 
5 129 105 24 
6 220 181 39 
7 298 287 11 
8 191 175 16 
9 395 387 8 

Total 2217 2060(98.7%) 157(1.3%) 

 

 
 
Chart 1: Percentage of success and failure in number recognition using proposed technique. 
 
Conclusion: 
 Our paper suggests an efficient method in terms of accuracy and time for recognition of characters in 
license plate. The proposed method has been examined on the image with different background, different 
distance and view point, and various light and atmospheric conditions and also in some situations where the 
quality of the acquired image is low. The results from the examination, shows that the rate of extraction of 
region of interest is 98% and the recognition of individual characters is approximately 94%. 
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