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Abstract -Monitoring the motor vehicle Number plate is a crucial endeavor in traffic surveillance, requiring an intelligent 

solution. The control and administration of traffic require data gathering, such as statistics of cars, the speed of vehicle 
movement, traffic flow etc. In specific terms of transportation, improvement of traffic surveillance systems plays an 
important role. In this paper, MATLAB has been used to extract and recognize the characters from number plate of the car 
image using Image processing. Images of a vehicle from Digital Camera are presumed to have been recorded. Alphanumeric 
plate characters were retrieved and recognized using alphanumeric character template images. A new algorithm is used in 
MATLAB to remove the number plate in different lighting conditions from the vehicle. The captured vehicle Image is then 
processed through various filters to obtain the number plate of the car. 
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I. INTRODUCTION 

 

Number plate extraction process is the area of image 

processing hotspot research. The Automatic number 

plate Recovery was invented by Scientific 

Development Branch in Britain in 1976. However, 

over the last ten years, the digital camera has gained a 

lot of interest and its computational capabilities are 
increasing. Many routing algorithms have been 

developed but each has its advantages and 

disadvantages. This algorithm is assumed to work on 

pictures captured at various luminance conditions 

from the fixed angle to the horizon. The vehicle is also 

assumed to be stationary and photographed at a fair 

distance. 

 

An automated system is developed, in which images 

are captured from the camera and converted for pre-

processing into grayscale. On the image, dilation is 
applied after conversion and unwanted holes are filled. 

The edge processing along Horizontal and Vertical 

directionis carried out and passed through low- pass 

filters after dilation. Low- pass filters filter unwanted 

areas or unwanted image noise. Following this 

filtering, the image will be segmented and area of 

interest extracted and the image is converted into 

binary. Binary images are easily processed compared 

to colored images. Each alphanumeric character is 

recognized and extracted individually by means of 

alphanumeric character template images after 

binarization. Each alphanumeric character is stored in 
a file and the entire number plate is successfully 

extracted. 

 

The identification of the number plate is useful to 

identify the stolen cars, the management of car parks 

and traffic vehicles and it is used at many places like 

Shopping Malls,highways, Airports, Hotels,Petrol 

Pumps, Parking lots, Hospitals, Defense& Military 

checkpoints etc. 

II. LITERATURE REVIEW 

 

An efficient online plate-detection system in real-time 

is developed in this paper [1]. NPR's algorithm works 

primarily with image acquisition, segmenting 

characters using spectral analyzer fusion and 

recognizing the characters. 

 
This paper [2] uses a texture-based approach that 

works on edge information to locate and detect it. For 

the segmentation of alphanumeric plate 

characteristics Multi-layer perceptron and neural 

network are used. 

 

An algorithm is used in this paper [3] for monitoring 

and managing parking services in parking systems. 

Based on morphological operations, algorithms are 

developed for recognition of the numerical plate. For 

the recognition of character in a number plate, optical 
character is used. 

 

An efficient approach to the opening and closing of 

morphological operations is developed in this paper 

[4]. First, the plate was located in the image and then 

a skew correction was made for the segmentation 

process. Recognition is carried out using the 

matching template. 

The author proposes an arrangement that uses 

morphological processing and directional 

segmentation to identify ROI in this paper[5]. The 

ROI is the area of the alphanumeric character 
recognition numeric plate. This approach is tested in 

various databases containing pictures. 

 

III. METHODLOGY 

 

The following Fig. 1 shows the Flow of the process. 

All image processing functions and toolbox are 

provided by MATLAB which has a large library 

function and set of tools. 
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Fig. 1 Flowchart 

 

The steps are as follows:- 

1) Image Acquisition: - The image is Recorded by 

the digital camera in this step. The image should be 

taken parallel to the horizon from a fixed angle and it 

should be stationary. Fig. 2 shows the input image. 

 
Fig. 2 Input Image 

 

2) Convert to Gray:- This transforms the original 

image into a gray image. This algorithm is used to 

preprocess and to identify the necessary information 

on a gray image. Fig. 3 shows the gray scale image. 

 
Fig. 3 Gray Image 

 

3) Dilation:- The image is dilated in this step. 

Dilation is an image-filling process to maximize the 

luminosity of sharp object's edges and connect broken 

lines. Unwanted image noise can be removed by 

dilation. Fig. 4 shows the dilated image. 

 

 
Fig. 4 Dilated Image 

4) Edge processing in Horizontal and Vertical 

Direction :- The horizontal and vertical histograms 
indicate wise histograms on the column and line. 

These histograms are the wise and columnar sum of 

gray-scale differences between the nearby pixel 

values. The first is that each column crosses a 

horizontal histogram, and then each row crosses a 

vertical histogram. Fig. 5 and Fig. 6 shows the 

following processings. 

 

5) Passing histogram through low pass filter:- Due 

to the drastic changes in histogram values between 

consecutively row and column to minimize 

information loss, histogram values are progressed 
through a low-pass filter. The histogram value is 

mean between the two sides in this step. For the 

horizontal and vertical histograms, this step has been 

taken. Filtering takes away all the undesirable image 

regions. Fig. 5 and Fig. 6 show histograms passing 

through low-pass filters. 

 

 
Fig. 5 Horizontal Edge Processing 

 

 
Fig. 6 Vertical Edge Processing 

 

6) Segmentation :- The picture was segmented. All 

regions that are likely to be license plate were 
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identified in this step and co- ordinates of such likely 

region were stored. The image is shown in Fig. 7. 
 

 
Fig. 7 Segmentation of Region of Interest 

 

7) Extraction:- The region with maximum histogram 

value is considered as the area with the most likely 

number plate in the above segmented picture. The 

highest horizontal and vertical histogram is identified 

among all regions. This region is the highest possible 
number plate containing and is extracted as shown in 

Fig. 8. 

 

 
Fig. 8 Extracted Image 

 
8) Convert to binary:- Image is transformed into a 

gray scale binary image. Compared to gray and color 

images, the intensity change value is computed 

easily. Fig. 9 shows the binary picture. 

 

 
Fig. 9 Binary Image 

 

9) Segmentation of characters:- In this, 

Segmentation of individual alphanumeric characters 

takes place. Segmentation is done with algorithms for 

horizontal and vertical histogram smearing. The 

vertical algorithm is used and some threshold value is 

determined for each character's internal space.The 

algorithm is also used for horizontal smearing.Every 

single alphanumeric character is extracted in 
horizontal directions by finding start and end points 

of character. The characters are presented in Fig. 10. 

 

 
Fig. 10 Extracted from Number plate 

 

10) Recognition of Individual character:- For 

recognition of the individual alphanumeric character, 
the template-based method of recognition is 

used.Segmented images are compared with one 

image in the template-based algorithm stored in the 

database called a template picture.The best similarity 

is compared in both images. This similarity is 

combined with the correlation of the statistical 

method. The image for which the coefficient of 

correlation for the template picture is the most 

appropriate picture. The template of characters is 

shown in Fig.11. 
 

 
Fig. 11 Template Images 

 

11) Storage:- Once the number plate is extracted, it is 

saved in a file with full information such as 

characters in the number plate. The Fig. 12 shows the 

number extracted. 

 

 
Fig. 12 Extracted Plate is stored in File 

 

IV. RESULTS 
 

When the images are collected from a fixed distance 

and taken from the Centre, the system functions with 
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90 percent accuracy. The vehicle should be stationary 

and the image should be captured from fixed angle. 
There are few problems where system does not work. 

In these, either the algorithm doesn’t extract the 

characters from Gray scale due to some lightning 

conditions or improper background. 

 

V. CONCLUSION 

 

We Developed and Implemented an algorithm for 

Vehicle Number plate detection using Image 

processing Techniques and MATLAB. In this 

algorithm, we extracted alphanumeric characters from 

a number plate using various steps. Firstly, we 
converted the given image in to gray and performed 

dilation on it. Afterwards we processed Edges in 

Horizontal and Vertical direction and passed 

histograms through low pass filter. The image was 

then segmented and region of interest was extracted. 

The extracted Region of Interest was converted to 

Binary and each individual characters were extracted 

and stored in a file. 
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