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Abstract: Automatic license plate recognition (ALPR) is the extraction of vehicle license plate information from an image or 

a sequence of images. The extracted information can be used with or without a database in many applications, such as 

electronic payment systems (toll payment, parking fee payment), and freeway and arterial monitoring systems for traffic 

surveillance. It is widely used in various areas such as traffic control, robbery, and surveillance. Yet it’s a very challenging 

problem, due to the diversity of plate formats, different scales, rotations and non-uniform illumination conditions during 

image acquisition. The proposed ALPR technique consists of two main modules: a license plate locating module and a 

license number identification module.  
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1. INTRODUCTION 

Automatic license plate recognition (ALPR) recognizes a vehicle’s license plate number from an image or images taken by either a 

colour, black and white, or infrared camera. It is fulfilled by the combination of a lot of techniques, such as object detection, image 

processing, and pattern recognition. ALPR is also known as automatic vehicle identification, car plate recognition, automatic 

number plate recognition, and optical character recognition (OCR) for cars. Automatic License Plate Recognition was invented in 

1976. Many scientist groups took interest in ALPR after 1990s with the development of digital camera and the increase in 

processing speed. ALPR is an image processing technology which enables to extract vehicle license number form digital images. It 

consists of a still or video camera which takes the image of vehicle, find the location of the number in the image and then segments 

the characters and then recognise the characters. ALPR can be used in many areas such as parking inventory , security control of 

restricted areas , traffic law enforcement [3], congestion pricing , and[2]  automatic toll collection. The variations of the plate types 

or environments cause challenges in the detection and recognition of license plates. 

They are summarized as follows: 

a) Location: plates exist in different locations of an image; 

b) Quantity: an image may contain no or many plates; 

c) Size: plates may have different sizes due to the camera distance and the zoom factor; 

d) Colours: plates may have various characters and background colures due to different plate types or capturing devices; 

e) Font: plates of different nations may be written in different fonts and language; 

f) Occlusion: plates may be obscured by dirt; 

g) Inclination: plates may be tilted; 

h) Other: in addition to characters, a plate may contain frames and screws. 

 
Fig1-Structure of APLR system 
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The ALPR system that extracts a license plate number from a given image can be composed of four stages. Fig. 1 shows the 

structure of the ALPR process. The first stage is to acquire the car image using a camera. The parameters of the camera, such as 

the type of camera, camera resolution, shutter speed, orientation, and light, have to be considered. The second stage is to extract 

the license plate from the image based on some features, such as the boundary, the colour, or the existence of the characters. The 

third stage is to segment the license plate and extract the characters by projecting their colour information, labelling them, or 

matching their positions with templates. The final stage is to recognize the extracted characters by template matching or using 

classifiers, such as neural networks and fuzzy classifiers. The performance of an ALPR system relies on the robustness of each 

individual stage. 

2. WORKING PRINCIPLE 

 

2.1. LICENSE PLATE EXTRACTION 

 

The license plate extraction stage influences the accuracy of an ALPR system. The input to this stage is a car image, and the output 

is a portion of the image containing the potential license plate. The license plate can exist anywhere in the image. Instead of 

processing every pixel in the image, which increases the processing time, the license plate can be distinguished by its features, and 

therefore the system processes only the pixels that have these features. The features are derived from the license plate format and 

the characters constituting it. License plate colour is one of the features since some jurisdictions (i.e., countries, states, or 

provinces) have certain colours for their license plates. The rectangular shape of the license plate boundary is another feature that 

is used to extract the license plate. The colour change between the characters and the license plate background, known as the 

texture, is used to extract the license plate region from the image. The existence of the characters can be used as a feature to 

identify the region of the license plate. Two or more features can be combined to identify the license plate. Since the license plate 

normally has a rectangular shape with a known aspect ratio, it can be extracted by finding all possible rectangles in the image. 

Edge detection methods are used to find these rectangles. Sobel filter is used to detect edges. Due to the colour transition between 

the license plate and the car body, the boundary of the license plate is represented by edges in the image. The edges are two 

horizontal lines when performing horizontal edge detection, two vertical lines when performing vertical edge detection, and a 

complete rectangle when performing both at the same time. The license plate rectangle is detected by using the geometric attribute 

for locating lines forming a rectangle. Candidate regions are generated in by matching between vertical edges only. The magnitude 

of the vertical edges on the license plate is considered a robust extraction feature, while using the horizontal edges only can result 

in errors due to car bumper .the vertical edges are matched to obtain some candidate rectangles. Rectangles that have the same 

aspect ratio as the license plate are considered as candidates.  If the vertical edges are extracted and the background edges are 

removed, the plate area can easily be extracted from the edge image.  Edge-based methods are simple and fast. However, they 

require the continuity of the edges. When combined with morphological steps that eliminate unwanted edges, the extraction rate is 

relatively high.  

 
Fig2: Flow chart of number plate area detection 
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2.2. CHARACTER SEGMENTATION  

 

To isolate the characters of car license plate, many techniques have been used. The extracted license plate is resized into a known 

template size [9]. In this template, all character positions are known. After resizing, the same positions are extracted to be the 

characters. This method has the advantage of simplicity. However, in the case of any shift in the extracted license plate, the 

extraction results in background instead of characters. Since characters and license plate backgrounds have different colours, they 

have opposite binary values in the binary image. Therefore, some proposed methods as in [10]-[11] project the binary extracted 

license plate vertically to determine the starting and the ending positions of the characters, and then project the extracted characters 

horizontally to extract each character alone. Segmentation is performed in [12]–[14] by labelling the connected pixels in the binary 

license plate image. The labelled pixels are analysed and those which have the same size and aspect ratio of the characters are 

considered as license plate characters. This method fails to extract all the characters when there are joined or broken characters. 

 
Fig3: Flow chart of character segmentation 

 

2.3. CHARACTER RECOGNITION 

 

Character recognition is the mechanical or electronic translation of images of handwritten or typewritten text into machine-editable 

text [4]. Normalization is to refine the character into a block containing no extra white spaces (pixels) in all the four sides of the 

characters. The extracted characters cut from plate and the characters on database are now equal sized. Segmented characters have 

very much variation insize.Inthis phase all the characters are normalized to predefined height (vertical length) in pixel. As the 

characters always have variable width (horizontal length), each character image is normalized to a size of 42 X 24, by using 

“imresize” function. The extracted characters cut from plate and the characters on database are now equal-sized and the next step is 

template matching. Template matching is an effective algorithm for recognition of characters. The best similarities of the 

characters are recognized by comparing the characters with the database stored already in a template. A single pixels presence 

provides information about exact match of a template image with input segmented image. [5]After template matching process is 

completed particular plate number can be exactly recognized. 
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Fig3: Arithmetic flow chart for character recognition 

 

 

3. CONCLUSIONS AND FUTURE WORK 

 

The focus of this paper is on recognition of license plate number. This work proposes license plate extraction technique using 

pattern recognition proceed by pre-processing and followed by Sobel edge detection in character segmentation. This will increase 

the efficiency to recognize the license plate number. The proposed LPR algorithm consists of two modules, one for locating 

license plates and one for identifying license numbers.  The proposed framework has some limitations also. In future this 

methodology can be implemented on real time applications and multiline license plate. Compared to most previous work that in 

some way restricted their working conditions, the technique presented in this paper are much less restrictive. Since numerals and 

Roman letters are commonly used to form license numbers, the proposed so OCR technique is applicable to any similarly 

constituted license plates. In our future work, techniques for deriving intrinsic images (e.g., illumination, reflectance and depth 

images) from a scene image or a number of input images are recommended. A number of strategies will be introduced to reduce 

the time complexity of the proposed LPR algorithm. The colour edge detector will reduce the processing time by ignoring 

irrelevant edges at an early stage; the topological sorter will limit the set of template candidates for character test at the 

identification stage .Obviously, there are more things that can be done to improve the processing time. However, in order to make 

our techniques applicable to real-time applications in less restrictive working conditions, the topics regarding replacing firmware 

components with hard-wired ones and using parallel machines should be studied. 
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