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Abstract: The NPR (Number Plate Recognition) using is a system designed to help in recognition of number plates of 

vehicles. This system is designed for the purpose of the security system. This system is based on the image processing 

system. This system helps in the functions like detection of the number plates of the vehicles, processing them and 

using processed data for further processes like storing, allowing vehicle to pass or to reject vehicle. NPR is an image 

processing technology which uses number (license) plate to identify the vehicle. The objective is to design an efficient 

automatic authorized vehicle identification system by using the vehicle number plate. The system is implemented on 

the entrance for security control of a highly restricted area like military zones or area around top government offices 

e.g. Parliament, Supreme Court etc. The developed system first captures the vehicle image. Vehicle number plate 

region is extracted using the image segmentation in an image. Optical character recognition technique is used for the 

character recognition. The resulting data is then used to compare with the records on a database. The system is 

implemented and simulated in Matlab, and it performance is tested on real image. It is observed from the experiment 

that the developed system successfully detects and recognize the vehicle number plate on real images. 
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I. INTRODUCTION 

Massive integration of information technologies into all aspects of modern life caused demand for processing 

vehicles as conceptual resources in information systems. Because a standalone information system without any data has 

no sense, there was also a need to transform information about vehicles between the reality and information systems. 

This can be achieved by a human agent, or by special intelligent equipment which is be able to recognize vehicles by 

their number plates in a real environment and reflect it into conceptual resources. Because of this, various recognition 

techniques have been developed and number plate recognition systems are today used in various traffic and security 

applications, such as parking, access and border control, or tracking of stolen cars. 

In entrance gate, number plates are used to identify the vehicles. When a vehicle enters an input gate, number 

plate is automatically recognized and stored in database and black-listed number is not given permission. When a 

vehicle later exits the place through the gate, number plate is recognized again and paired with the first-one stored in 

the database and it is taken a count. Automatic number plate recognition systems can be used in access control. For 

example, this technology is used in many companies to grant access only to vehicles of authorized personnel. 
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II. SYSTEM MODEL 

The overall ANPR system can be subdivided into the software model and hardware model. The section will 

discuss the both models in detail. 

a) Software Model 

The main and the most important portion of this system is the software model. The software model use series of 

image processing techniques which are implemented in MATLAB. The NPR algorithm is broadly divided into 

following parts: 

 Capture image. 

 Pre-processing. 

 Plate region extraction. 

 Segmentation of character in the extracted number plate. 

 Character recognition. 

 Comparison with database. 

 Indicate result. 

The flow chart of license plate recognition system implementation in this work is shown in the following figure. There 

are various steps in this approach and these are implementation in MATLAB. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure Flow diagram of number plate recognition algorithm  

III. IMPLEMENTATION WORK   

1) Capture image(Image acquisition) 

The first step is the capturing of an image using electronic devices such as optical (digital/video) camera; webcam 

etc can be used to capture the acquired images. For this project, vehicle images will be taken with a Panasonic 

FX/Nikon digital camera. In this project pre-captured image will taken. The images will be stored as colour JPEG 

format on the camera. Next, we might proceed in using the Matlab function to convert the vehicle JPEG image into 

gray scale format Input of this system is the image captured by a camera placed at a distance of 1-2 metres away from 

the vehicle as shown in following Fig. 

Input Captured Image 

Plate Region Extraction 

Pre-processing 

Segmentation of character in 

Extracted Plate 

Character Recognition 

Display of recognized 

Character 
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Fig. Original image [car. Jpg] 

2) Pre-processing. 

After the acquisition of image, pre-processing of image is done. When an image is acquired, there may be noises 

present in an image. These noises affect the recognition rate greatly. So these noises should be removed from the 

images. 

Gray Processing: 

 It involves conversion of color image into a gray image. The method is based on different color transform. According 

to the R, G, B value in the image, it calculates the value of gray value, and obtains the gray image at the same time.  

Median Filtering: 

 When images are acquired there is lot of noises present in image. The noise cannot be eliminated in gray processing. 

To remove noise from the image median filters are used so that image becomes free from noise. Noise removal is 

necessary step in License plate recognition system because it greatly affects the recognition rate of the system. 

Gray scale image is shown in following fig. 

 
 

Fig. gray scale image 

3) Method 1: Plate region extraction. 

The third step of the ANPR algorithm is the extraction of the number plate in an image. find the row and 

column value of that image, then modify  the image  by using r/3:r. and save the image in another variable, assign the 

location and display the image, find the row and column for modified image, create one dummy image in the size of 

modified image row and column, and find the each and every pixel value if the pixel value is greater than 150 means 

put the value 1 in dummy image else put 0 in dummy image, then apply  median filter for that image. Find the region 

props of the image means it will calculate the centroid, boundary and etc then we have some condition based on that 

condition we apply the further procedure .following fig. shows the extracted number plate. 

Equations- 

b=a(R/3: R, 1: C); 

a = Original Image, R= Row, C= column. 

Find the area number using following equations 

B=STATS. BoundingBox; 

Xmin=B (2); 

Xmax=B (2) +B (4); 

Ymin=B (1); 

Ymax=B (1) +B (3); 

LP=b (Xmin+25: Xmax-20, Ymin+10: Ymax-10); 

                        
 

 Fig. Extracted number plate                                             Fig.  Filtered Extracted Number Plate. 
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Method 2: 

Number plate extraction is the key step in ANPR system, which influences the accuracy of the system 

significantly. The goal of this phase, given an input image, is to produce a number of candidate regions, with high 

probability of containing number plate and validate for true number plate. In this step extract vehicle number plate from 

eroded image. Following fig. show the algorithm of plate region extraction. Plate region extraction algorithm following 

figure shows the input image.  

 
 

Fig. Input to plate extraction algorithm 

 

A number plate can be extracted by using image segmentation method. There are numerous image 

segmentation methods available in various literatures. In most of the methods image binarization is used. Some authors 

use Otsu’s method for image binarization to convert color image to gray scale image. Some plate segmentation 

algorithms are based on color segmentation. Finds the License Plate region in a RGB picture with the supplied safety 

 Spacing around the plate, and returns the coordinates of the found region. Selecting the license plates from the 

candidates in stat. The chosen area is the deepest region in the frame which has the following properties:  

1.  area > LP_MIN_AREA 

2. LP_MIN_RATIO <= height/width <= LP_MAX_RATIO  

3. area >= max(areas of the candidates)/3.5 

The chosen area is the deepest region in the frame which has the following properties: 

1. LP_MIN_AREA =20 X 134 = 2680 

2.  LP_MAX_RATIO =(H/W) =(160/240)= 0.67 

3. LP_MIN_RATIO =(H/W) = (40/240) = 0.16 

 
 

                       Fig. LP Image 

Skew Correction and Detection: 

The process of identifying lines in an image is then quite simple, apply RADON transform to image with line 

extract the bright peaks using some threshold and then extract line parameters from position of the peaks. 

Following steps are used for skew detection and correction: 

1. Read grayscale image 

2. Binaries this image. 

3. Apply RADON transform to the image. 

4. Find maximum radon transform matrix or peaks or line. 

5. Find angle which corresponds to the maximum. 

6. Plate line skew angle =90-skew angle. 

7. Rotate original image by angle in step 6. 

Following figure shows the algorithm for Skew Correction and Detection. 

                          
 

fig. Original Image                                    fig. Skew corrected image 
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4) Character segmentation 

 

 
 

Fig. Flow chart of Character Recognition 

 

In this step get the o/p of extracted number plate using labelling components, and then separate each character  

and split the each and every character in the number plate image by using split and also find the length of the number 

plate, then find the correlation and database if both the value is same means it will generate the value 0-9 and A - Z, 

and finally convert the value to string and display it in edit box, and also store the character in some text file in this 

code.    Following figure shows the segmented characters.  

 
 

Fig. character segmentation 

DATABASE: 
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5) Character recognition. 

The OCR is now used to compare the each individual character against the complete alphanumeric database. 

The OCR actually uses correlation method to match individual character and finally the number is identified and stored 

in string format in a variable. The string is then compared with the stored database for the vehicle authorization then 

recognized number plate string is compare with authenticated database file, , if the both value is same means it will 

display the authorized  otherwise it will display the unauthorized  

     
 

                                               Fig. recognized number plate                                                                 Fig. Result 

 

b) Hardware Model 

 

The hardware model consists microcontroller for controlling the complete hardware of the NPR system. The 

ANPR algorithm on a PC receives the image and performs the processing, which Yields the vehicle number. This 

number is then compared to standard database and finally provides signal to microcontroller to control the system 

hardware. If the inputted plate contains the authorized number then the green indication light will be switched on will 

appears on the display, and if the inputted plate contains an unauthorized number then red indication will be switched 

on. The complete hardware model is shown in figure  

 
 

 

 

 

 
Fig. HARDWARE MODEL 
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IV. EXPERIMENTAL RESULTS 

 

This section presents the simulation results of the developed VNPR system. Different images of cars having 

different colours and structure types are taken and stored in PC. The images are in RGB format and the resolution is 

1536X2048 or 640X480 pixels as shown in fig (a). 

EXAMPLE-1 

        
 

    Fig. (a)       Fig. (b) 
 

          
 

                  Fig. (c)           Fig. (d) 

          
    Fig. (e)              Fig. (f)                                                          Fig. (g)    
 

 

 
 

      Fig. (h) 

 

Fig(a) Original Image, Fig(b) Greyscales Image, Fig(c) Edge Detected Image, Fig(d)output of morphological operation, Fig(e)Accurate LP area, 
Fig(g) Improved LP area, Fig(h) segmented characters 
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V. CONCLUSION  

   We have implemented number plate recognition. Our algorithm successfully detects the number plate region from 

the image which consists of vehicle number & then character segmentation, recognition .We have applied our 

algorithm on many images and found that it successfully recognition. 

The project was designed keeping in mind the automation of the number plate detection system for security 

reason that could replace the current system of manual entry. This project was a success in recording the number plate 

of a vehicle although it has got its own limitation of image processing and other hardware requirements. From this 

project we learn about image processing and OCR (Optical Character Reader), hardware interface in this paper, the 

automatic vehicle identification system using vehicle license plate is presented. The system use series of image 

processing techniques for identifying the vehicle from the database stored in the PC. The system is implemented in 

Matlab and it performance is tested on real images. The simulation results shows that the system robustly detect and 

recognize the vehicle using license plate against different lightening conditions and can be implemented on the entrance 

of a highly restricted areas. 

 

Table 1: Test result of license plate detection module 

 

SUB COMPONENTS ACCURACY PERCENTAGE 

 
EXTRACTION OF PLATE REGION 87/90 

 

96% 

CHARACTER RECOGNITION 84/90 93% 

 

TABLE 2: TEST RESULT OF EXECUTION TIME 
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