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ABSTRACT 
 

In this paper a detailed study on Automated License plate recognition is given. In this paper we are proposing a 

method for implementing Automatic License Plate Recognition using Speed up robust feature matching SURF 

technique for plate detection and Advanced Radial basis function for matching characters. Automatic License 

Plate Recognition algorithms generally consist of following steps for effective processing: - 1) Identification and 

detection of the license plate area; 2) Segmentation of the plate characters; and 3) Optical Character Reader. 

Image processing techniques such as filtering, edge detection, Thresholding etc are normally used to perform the 

first two steps of the ALPR process. Third step is mainly used to recognize each character. This proposed work 

has been implemented by image processing Toolbox under the MATLAB software The labelling of components 

selects the useful data from a large collection of data Normally, in this approach, transformation is used to 

manipulate raw data to produce a single input and normalization is used to manage the data in a more suitable 

way so that ease to access. 
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1.  INTRODUCTION 
 

Computer vision techniques have led to new innovation in the automation in license plate localization. Number plate 

localization has been a major and vital part of the license plate recognition system .This technique can solve various 

traffic management problems such as Highway toll collection, Parking management, vehicle Theft detection etc.In this 

approach Character Recognition is a technique which is most widely used for authentication of person as well as 

document. Character Recognition is performed On-line as well as Off-line. In Off-line, each character is differentiating 

by analysis of character shape and comparing the features whereas, In On-line Recognition, computer recognizes the 

character as they are drawn. Various methods used in character recognition are Image Pre-processing,  Segmentation, 

Feature Extraction, Classification and Recognition and  Pattern Matching. Techniques used in this are Neural Network 

Algorithm, Image processing Toolbox created in MATLAB software, SURF Feature, Ransac  Algorithm and Radial 
Basis Function 
 

2.  PROPOSED METHOD 
 

 
Fig 1 Block Diagram 
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1) Image Acquisition:  In Image Acquisition, this approach acquires an input in the form of scanned image and also 

provides the location from where it is acquired. All the scanned images which we are using must be in a specific format 

such as JPEG, JPG etc. These images can be input to the system through any type of suitable input device such as 

scanner, digital camera or any analog or digital input device.. Then we resize this image. That image is shown as fig 2. 

 

 
 

Fig 2 Resized Input Image 

 

2)  Pre-Processing: The pre-processing consist a series of steps which are performed on the raw data to prepare it for 

another processing. It basically consists of three tasks labelling of connected components, thresholding and removal of 

noise which are performed in a sequential manner.  The labelling of components selects the useful data from a large 
collection of data Normally, in this approach, transformation is used to manipulate raw data to produce a single input 

and normalization is used to manage the data in a more suitable way so that ease to access 

 

i)RGB to Gray Conversion:  First of all the coloured image is converted into a gray colour format and the scanned 

image is stored in a JPEG format  but we can also use the other formats of images like BMP, JPG etc for character 

recognition. There is a specified format for these images called RGB format. Converted gray scale image compromises 

of number of pixels which are expressed within a minimum and maximum value and lies between a range of 0 to 255 

where 0 shows the total absence i.e. black and 1 shows the total presence i.e. white. In this process each pixel contains 

a single set called black and white and consists of shades of gray colour where black colour shows the weakest intensity 

and white colour shows the strongest. Gray Scale image is shown in fig 3. 

 

 
 

Fig 3 Gray Scale Image 

 

3)   Noise Reduction: connected line segments can be affected by Noise results to disconnection of line segments, 

bumps, and also creates gaps in lines and filled loops which are created by either scanning device or any other suitable 

writing approach. A process, named as Median filter is used for reducing the noise. By using Filter process of Median , 

the value of a point consisting of pixels is replaces by the median of gray levels near of that pixel. 

 

4) Edge Detection Approach and Erosion: Edge detection process is used to find the boundaries of objects within 

images. To produce the pre-processed image for segmentation, these operations are performed in the last two stages. 
Edge detection consists of mainly three steps:- 

 

a. Smoothing   

b. Edge enhancement 

c. Edge localization  

 

Feature Extraction process is shown in fig 4. 
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Fig 4 Feature Extraction Process 

 

i)  Reduce Configuration: We have used the dilation and erode technique to reduce the configuration. This process is 

shown in fig 5. 

 
Fig 5 Image Configuration 

 

ii)   Image Enhancement: Convolution method is used for enhancing the image. Enhanced image is shown in fig 6. 

 
Fig 6 Enhanced Image 

 

iii) Contrast Enhancement: Adjust image intensity values or colormap for enhancing the image contrast using the 

MATLAB toolbox syntax Adjust. This process is shown in fig 7. 

 

 
                      

Fig 7 Image Contrast Enhancement 

 

5) Detection/Localisation: 

 

i)  SURF: For Licence Plate Localization, a method is used named as SURF feature extraction. SURF method which is 

used for feature detection and extraction is based on Hessian Matrix. SURF method is basically dependent on the 

determinant of Hessian Matrix. After locating the images, the edge is dilated. Edge Detection is shown in fig 8. 
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Fig 8  Edge Detection 

 

6) Thinning: This approach is morphological operation process. It is used in binary image to remove the foreground 

pixels from the scanned images. This process takes the archaeological image as an input and after performing the 

thinning process it provides an thinned image of one pixel width characters. This approach can be done by using two 

types of algorithms: Sequential and parallel Thinning algorithms. 

 
 Thinning and Filling process is shown in fig 9. 

 
Fig 9 Thinning and Filling 

 

7) Segmentation: Segmentation is a process in which we get individual number digit and alphabet image. This process 

is shown in fig 10. 

 
Fig 10 Segmented Im 

 

CONCLUSION 

 

The main aim of this paper is to simulate and examine the results of Automatic license plate recognition in image 

processing. Number plate (RJ27 TA 1337) used in this paper represent Rajasthan by RJ. So in this way, by number 

plate we can recognise the state to which particular state the vehicle belongs. In this we have used various functions of 

MATLAB toolbox. All the experiments and simulations have been performed with MATLAB 2012. 
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