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Abstract— India faces major problems in traffic control due 

to increasing number of vehicles day by day. Few years ago 

India didn’t defined any fixed standardization for number 

plate so that it faced major security problems in traffic 

control. License Plate Recognition (LPR) systems can also 

be used at highways, motorways, toll tax collections, 

secured military area, vehicle checking, vehicle parking etc. 

The proposed work can be used for automatic toll tax 

collection centre, vehicle parking and vehicle checking at 

check post. The earlier methods used plate color information 

which can detect only single color number plates or use 

specific color search algorithm which is computationally 

expensive or use artificial neural network which involves 

complex mathematics. Many vehicles use multiple lines in 

license plate.  

Keywords— ALPR, License Plate Recognition, Character 

Segmentation, Character Recognition    

I. INTRODUCTION 

There are so many countries having their own ANPR 

systems. Developed countries like Australia, Germany, 

Ukraine, Belgium, Hungary, Turkey, United Kingdom and 

United States are using ANPR system. Indian government 

always worked very liberally with transportation rules. Now 

Indian government has defined strict rules on vehicle license 

plate. State wise Road Transportation Office has started to 

distribute more secure and highly reflective license plate to 

vehicle. Since June 1, 2005, the Government of India has 

introduced High Security Registration (HSR) number plates 

which are tamper proof. All new motorised road vehicles 

that come into the market have to adhere to the new plates, 

while existing vehicles have been given two years to 

comply. Features incorporated include the number plate 

having a patented chromium hologram; a laser numbering 

containing the alpha-numeric identification of both the 

testing agency and manufacturers and a retro-reflective film 

bearing a verification inscription “India” at a 45-degree 

inclination. The numbers would be embossed on the plate, 

rather than being painted for better visibility. The term 

“India” is to be in a light shade of blue. So it is easy to 

capture the image of vehicle with clear license plate under 

environment condition. Other thing is that some vehicles 

have license plate with multiple lines. By extracting the 

number plates with multiple lines, satisfied results are not 

obtained. Here, a vehicle owner sometimes uses the multiple 

lines in license plates. Advance License Plate Recognition 

(ALPR) or Advance Vehicle Number Plate Recognition 

(AVNPR) is a technology to detect and identify the License 

Plate/Number Plate from the vehicle. This system is used to 

increase the transparency in vehicle checking at Tollbooth, 

Highly Secured Area, Vehicle Parking, etc. In India, There 

are two types of vehicle number plates. 1) Personal vehicle 

with white background color on number Plate. 2) 

Commercial vehicle with yellow background color on 

number plate.  

II. LITERATURE SURVEY 

Generally, license plate recognition systems consist of four 

steps [2]. 1. Capture the image and input the image 2. 

Locate the license plate from the number plate. 3. Segment 

the characters from localized number plate 4.Recognize the 

characters from segmented characters. We see that most of 

people [1][2][4] using specific color search algorithm to find 

out the number plate from the image. But it is applicable 

only for those number plates which contains specific 

background color.  An accurate method for LP localization 

using Morphological and Edge Processing [1], Automatic 

Authorized Vehicle Recognition System [2] and Automatic 

Number Plate Recognition System for Vehicle Identification 

using Optical Character Recognition [4] uses the specific 

color search algorithm to detect the license plate from the 

image. So this is not applicable for all vehicle number 

plates. It is suitable only for specific vehicle number plates.  

Some researchers [3] use Canny, Roberts and Sobel 

operators to find out the number plate location from the 

image. It is very simple method. But it is not suitable if 

image contains more edges. Some papers [5] [6] are using 

histogram analysis method to find out the number plate 

location. Most of them are using the vertical edge detection 

or vertical histogram analysis method [5] [6]. Applying 

vertical edge detection on image, it removes unwanted 

region horizontally and gives you probable number plates 

area. But it requires more morphological operations to get 

exact location of the number plate. We see that vertical and 

horizontal edge processing technique is simple and fast to 

detect license number plate location [7]. Due to the color 

transition between the license plate and the car body, the 

boundary of license plate is represented by edges in the 

image [7]. When vertical and horizontal histogram 

technique is used, number plate location can be easily found.   

III. PROPOSED SYSTEM  

In the first step to capture the image we are using high 

resolution camera. For locate the number plate, we calculate 

the horizontal histogram and vertical histogram, and remove 

unwanted region from the number plate, then we find the 

highest edged region image block to locate the number 

plate. On Localized image we apply the segmentation and 

character recognition process on it.   

A. Capture the image and input the image 

In this step image can be captured by any high resolution 

camera. When image is captured at first time it is in RGB 

color. So it is converted into grayscale mode. Most of LPR 

system follows this step because it is easy to apply 

morphological operations on grayscale images.  
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B. Locate the number plate from the image 

It is also known as license plate extraction step. This step is 

too much difficult than other steps. There are so many 

techniques to perform this step. Using color based 

algorithms like yellow search algorithm [4] to find number 

plate location, where the vehicle number plate color is fixed 

is not suitable for same color vehicle and number plate. For 

example if vehicle has a yellow color and number plate has 

a yellow color then it is difficult to detect the number plate 

location. Another method is based on Edge detection using 

operators. After applying this method have more work on 

morphological operations. Here we are using Histogram 

based method. Horizontal histogram can calculate on 

columns. It starts from Second pixel of every row and 

compare with its previous neighbouring pixel. We calculate 

the difference between two pixels. This process is applied 

up to the end of the pixel of column. The differences 

obtained can be stored in one array. First we calculate the 

horizontal histogram and remove the unwanted pixels whose 

value is lower than the dynamic threshold value. Same 

method will apply on Vertical histogram. Then apply low 

pass filter on horizontal and vertical histograms that 

smooths the horizontal and vertical histograms. Now 

filtration will be apply on horizontal and vertical edge 

processing so it removes unwanted regions from the image. 

After doing this, we get the block will contain number plate. 

From those blocks we will try to find that block which has 

highest edges. The block contains highest edges is our 

extracted number plate location. 

C. Segment the characters from localized number plate 

For the segmentation process there are so many methods 

like using pixel connectivity, using projection profiles, 

character contours etc. First the extracted number plate is in 

grayscale, now it will be converted into binary image. 

Binary image has only two colors black and white. In 

segmentation we are creating the blocks on characters by 

their edges. Suppose number plate contains multiple lines 

then it is difficult to arrange their orders. We arrange the 

blocks of characters in number plate order.   

D. Arrange the segmented blocks 

If number plate contains the single line then there is no 

issue. But if it contains multiple lines then have to rearrange 

order of blocks as per vehicle number plate. We are using 

‘Extrema’ property for this. Below figure shows how 

‘extrema’ property works.  

 

Fig. 1: extrema points in the region 

After giving the label to each block, we apply 

extrema property. We give the label starting from lowest 

bottom- right pixel. So we can get the perfect order of 

character blocks of the number plate.  

E. Recognize the characters from segmented character 

In character recognition we identify the characters. Here we 

are using template matching algorithm [5] to recognize the 

characters. Every Segmented block will be compared to all 

stored character images. The highest comparative result will 

produce our character. We start to compare segmented from 

our relabelled blocks. So we get exact block as per vehicle 

number plate sorting order.     

IV. EXPERIMENTAL RESULTS 

Here, we convert the image into size of 640 × 800 pixels. 

We get satisfied results to find out number plate location. 

We perform this operation on 20 images. The test result is as 

shown in figure 2.  

 

Fig. 2: Original Image 

We have acquired images from different lighting 

conditions as input. We see that if image is taken under light 

then it has highest possibility to detect location of vehicle 

license plate because number plate’s background color has 

more brightness. 

 

Fig. 3: Grayscale image 

We convert the image into gray scale. Gray scale 

image has an advantage to apply image processing 

techniques. Here we are not using any morphological 

operations on image. Applying morphological operations on 

image may be remove or join the number plate characters. 
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Fig. 4: Possible blocks with number plates 

This figure 4 shows possible number plate 

locations. As shown in figure 2, image has another text line. 

But it can’t be detected in possible number plates because it 

has lower value then then the possible number plate 

locations. Now we have find number plates based on higher 

edges. So we get our number plate location as shown in 

figure 5. After detection of number plate we will convert the 

number plate into the binary image. Now we remove 

unwanted pixels from the image. So it can be easily croped 

and compare with alphanumeric letters. Figure 6 shows the 

binary image. 

 

Fig. 5: Extracted Number Plate 

 

Fig. 6: Converted to binary image 

To convert image into the binary image we use 

imbw() function with the dynamic threshold value. 

Sometimes threshold value is too smaller and it removes the 

block of characters if image take in very low lighting 

conditions as input.  If threshold value of gray is lower than 

0.4 then we will fix it to the 0.4. We see that a normal 

image’s average threshold value is 0.4.    

 

Fig. 7: Label before arrangement of order of blocks 

See In figure 7. The label number 1 is in centre. 

But it is in centre due to background. As shown in figure 6 

and it contains white background. For multiple lines we 

cannot get exact sequence of characters of the number 

plates. So we rearrange the character blocks. As we know 

that Indian number plate contains maximum 10 letters on 

number plate. A rearranged characters show in figure 8. 

Now it can be cropped easily in order and can be apply for 

template matching. 

 

Fig. 7: After arrangement of label using ‘Extrema’ property 

on blocks 

To recognize the characters, cropped each block of 

character will be converted into fixed size 42 × 24 pixels. 

This resized block is compared with the fixed size of stored 

characters. Maximum comparative result displays the 

characters. 

V. OTHER RESULTS 
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Fig. 9: Gray scale image (at night) 

 

Fig. 10: Detected number plate of above image 

 

Fig. 11: Arranged order of single line number plate 

VI. CONCLUSION 

In this paper we proposed algorithm for number plate 

recognition system. The technique has been tasted on 

different images. This system works on vehicle plates 

obeying Indian vehicle transportation rules act. Our 

algorithm does not give the good results for number plates 

not fulfilling vehicle transportation rules. This technique can 

be used to manage and control traffic rules.   
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