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Abstract- License plate recognition and detection is done for security purposes in the premises of the organizations, institutions, 
malls, parking areas, etc.Recognition of car license plate number became a very important in our daily life because of the 
unlimited increase of cars and transportation systems which make it impossible to be fully managed and monitored by humans. 
This paper mainly introduces an Automatic Number Plate Recognition System (ANPR) using Morphological operations, Filters 
for denoising, Histogram manipulation and Edge detection Techniques for plate localization and characters segmentation. This 
algorithm can recognize number plate quickly and its accuracy was found to be 86.8% for Indian number plates.  
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I. INTRODUCTION 
Image processing techniques were first developed in 1960s.The main objective and focus is to develop the medical imaging 
segmentation, character recognition and create high quality images at the microscopic level. Digital image processing is primarily 
concerned with extracting useful information from images which is done by the computer. Each License plate has a unique number 
assigned to it for vehicle identification. It is a powerful automated system which can have immense applications in our today’s 
modern world where a number of vehicles are increasing exponentially day by day and to control such immense traffic effectively 
this system can be of utmost importance over the last few years, the ANPR has become a useful approach for vehicle surveillance. 
Typically, an ANPR system consists of three main stages: 1) Number Plate Localization (NPL), 2) Character Segmentation (CS), 
and 3) Optical Character Recognition (OCR). The NPL stage is where the Number Plate is being detected. The Character 
Segmentation stage is an important pre-processing step before applying OCR, where each character from the detected Number Plate 
is segmented before recognition. In the last stage, characters are segmented from the Number Plate so that only useful information is 
retained for recognition. ANPR can perform vehicle surveillance by scrutinizing vehicle theft, automation at toll booths, parking 
management and many others [4]. This paper will explore and elaborate the proposed algorithm for ANPR. Automated license plate 
recognition has many applications. It can facilitate access to secure premises and improve security by detecting unauthorized 
vehicles and alerting security personnel. Police cars fitted with a system for the detection and recognition of license plate can pull 
relevant history about a moving vehicle (e.g., repeated speed violations, expired registration, or the like). The input to the system is 
a digital image, taken by the high speed rotor cameras or digital cameras in our case, of a car and converted to gray scale using 
NTSC standard [6]. The illumination condition which is a main bottleneck is improved first by enhancing the image by finding the 
variance, and performs contrast stitching or equalization of the histogram. License Plate Detection and Recognition System is an 
image-processing technique used to identify a vehicle by its license plate. In fact, this system is one kind of automatic inspection of 
transport, traffic and security systems and is of considerable interest because of its potential applications to areas such as automatic 
toll collection, traffic law enforcement and security control of restricted areas. License plate location is an important stage in vehicle 
license plate recognition for automated transport system. Automatic License Plate Identification is an essential stage in intelligent 
traffic systems. Nowadays, vehicles play a vital role in transportation [13].  
 
A. PHASES OF ALPR 
Phases of ALPR system work according to the given phases:  

Obtain image 
License Plate Separation 
License Plate Segmentation 
Number Identification 

Image need to be captured first and the image should not be blurred so that system should be able to do necessary processing on 
image for number identification. Then the license plate needs to be extracted from the whole image. Segmentation is performed on 
extracted image. Through Segmentation the extracted image is divided into many segments for further processing. Noise needs to be 
removed from the image for proper number identification. The final phase of Automatic License Plate Recognition (ALPR) is 
Number identification. 
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II. PROPOSED ANPR SYSTEM 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 

The proposed method designed for extraction of number plate with accuracy. It composed of seven stages, including image 
capturing, localization of number plate, and edge detecting, region of interest filtration, dilation and candidate regions detection and 
accurate plate detection/extraction, as shown in Figure 2. The input of the method is the original image of the vehicle in RGB scale 
of size 2048×1536 pixels taken from real scene. The details of other stages are presented in the following subsections. 
 
A. WORKING OF ALPR  
1) INPUT A RAW IMAGE: Capture the image from an Android device Camera. The resolution of camera needs to be good so that the 

captured image can be further utilized for processing; Captured image is given to the ALPR as input.  
 
 
 
 
 
 
 

Figure 2 
 
2) CONVERTING IMAGE INTO GREY SCALE: Grey scale conversion is nothing but converting an image into black and white view with 

grey shades. Colored images doesn't help us to identify the important edges and other features. so the image needs to be 
converted in Grey scale format.  

 
 
 
 
 
 

 
Figure 3 

Input image 

Converting image RGB to grey 

Thresholding of an image 

Boundary extracted and dilation 

Edge detection 

Character segmentation 

Extracted number plate 
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3) BINARIZATION: Otsu Thresholding method is used to convert the grey scale image to monochrome. This method reduces the 
complexity of captured image (input)[6].  

 
 
 
 
 
 
 

Figure 4 
4) MORPHOLOGICAL OPERATION (BOUNDARY EXTRACTED AND DILATION): On Grey scale image This operation starts with the 

dilation of an image then erosion needs to be performed after that by applying median filtering noise can be reduced.  
 
 
 
 

Figure 5 
5) EDGE DETECTION: The main step is to detect the edges of the license plate. In general the shape of the License Plate is 

rectangular. The edges of rectangular area need to be finding first[8]. Depending upon the Threshold value of an input image, 
edges can be detected. hence the whole license plate can be recognized.  

 
Figure 6 

6) CHARACTER EXTRACTION FROM LICENSE PLATE OCR ALGORITHM IS USED FOR CHARACTER EXTRACTION. 
 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 7 

7)  SHOWING DOCUMENT OF THE EXTRACTED NUMBER Search and Display the Details of extracted number of License plate with 
Matlab Application of number plate with 86.73 accuracy. 

 
 
 
 
 
 
 
                                                    

Figure 8 
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III. EDGE DETECTION TECHNIQUES 
Edge Detection is a technique of finding and identifying the sharp discontinuities presented in an image. The term discontinuities 
are defined as sudden changes that are made in pixel intensity which describe the boundaries of substances in a scene. All standard 
methods of edge detection include the Convolving of the image with an operator, and to get big gradients in the image though 
returning values of zero in constant regions. Mostly, there are numbers of edge detection operators exists, and each of these 
operations is designed to be sensitive toward the certain types of edges. The programming structure of the operator is applicable for 
determining the characteristic direction in which direction it is very sensitive to the obtained edges. The operators are developed to 
look for vertical, horizontal, and diagonal edges. Edge detection is hard to obtain in noisy images, because the noise and the edges 
are high frequency content [5]. 
  
All the edge detection operators are grouped under two groups as 
 1st order Derivative 

Prewitt operator 
Sobel operator 
Canny operator 
Test operator 

2nd Order Derivative: 
Laplacian operator 
Zero-crossings. 

IV. MEDIAN FILTERING 
A median filter is a non-linear digital filter which is able to preserve sharp signal changes and is very effective in removing impulse 
noise (or salt and pepper noise). An impulse noise has a gray level with higher or lower value that is different from the 
neighbourhood point.   
A standard median operation is implemented by sliding a window of odd size (e.g. 3x3 window) over an image. At each window 
position,  the sampled values of signal or image are sorted, and the median value of the samples replaces the sample in the center of 
the window as shown in Figure8. 

3 x 3 window 

 

 
Fig: 9 median filtering 

 
V. OCR USING TEMPLATE MATCHING 

Template matching is one of the Character Recognition techniques. It is the process of finding the location of a subimage called a 
template, inside an image. Template matching involves determining 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 by pixel-by-pixel comparison of 
the image and the template for each possible displacement of the template. This process involves the use of a database of characters 
or templates. There exists a template for all possible input characters. Templates are created for each of the alphanumeric characters 
(from A-Z and 0-9) using 'Regular' font style. Figure 2 shows the templates for few of the alphanumeric characters 
 
A. CHARACTER RECOGNITION  
Low-resolution template matching method is adopted, namely the using a lower pixel resolution to represent the images and 
templates to be recognized. Each matrix element corresponds to a sub-matrix in a high-resolution matrix. The element's value is the 
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average of the pixel gray value in the corresponding high-resolution sub- matrix.  Compared  with  the  high-resolution  matching  
algorithm, correct  identification  rate  of the  letters  and  numbers is greatly enhanced. The reason is that if the resolution rate goes 
through a moderate reduction, the error generated by the image distortion and the noise will be decreased. The recognition errors of 
letters and  numbers  mainly  occur  in  some  of  the  characters  with  the  very  similar  main  structures  but  some  detailed  
differences, such as B and 8, O and 0, S and 5. 
 

VI. CONCLUSION 
The Objective of this paper is to review the idea behind making ALPR System. Studying and resolving all the issues regarding 
Algorithms used for ALPR in previous few years. The algorithm used in this paper not only accelerates the process but also 
increases the probability of detecting the license plate and extraction of characters, under certain set of constraints. Character 
segmentation performs an important role. The result of ALPR shows higher accuracy of region removal other than character region 
and thus it results a better recognition of each letters and numbers after the segmentation process. Real time vehicle identification 
system plays an important role in detecting security threat. The system uses MATLAB R2010a and image processing for its 
implementation. The system robustness can be increased if high resolution camera is used 
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