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Abstract—The proposed paper is about use of license plate for identification of vehicle and deducts the toll from respective 

vehicle owner’s account using an image processing technology. The objective is to design an efficient automatic vehicle 

identification and verification by using the vehicle’s license plate. The developed system firstly detects the vehicle and then 

captures the vehicle’s image. Vehicle number plate region is extracted using the image segmentation of an image. Template 

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

so as to come up with the specific information like the vehicle’s owner, phone number, address, account details and this 

information is used for online deduction of toll from respective owner. The system is implemented and simulated in MATLAB 

interfaced with SQLite, and its performance is tested on vehicle’s image. It is observed that the developed system successfully 

recognizes the vehicle number plate from vehicle’s images and deduces the toll accordingly. 
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I. INTRODUCTION 

Technology plays an important role in today’s world. With advent in technology over the past century we have been using 

automation technologies for almost everything. Transportation is the vital part of today’s lifestyle. In the need of enforcement of 

laws and traffic rules for smooth traffic flow, tollbooths are employed on freeways and highways. However, their drawbacks are 

long queues, escaping from toll plazas and many other malpractices. Also these toll-plazas can serve 350 vehicles per hour and if 

more vehicles arrive then there are chances of a severe traffic jam and many a times loss of revenue. These issues are usually 

dealt manually leading to longer time constraints causing inconvenience. The techniques used to improve such issues are various 

license plate detection algorithms, vehicles in every nation have a unique license number, which is written on its number plate. 

An automated system can be employed to identify the license plate of a vehicle and detect the characters from the region 

containing a license plate. This license plate number can be further used to retrieve more information about the vehicle and its 

owner, which can be used for further processing to deduct the toll amount from the respective vehicle’s owner. The proposed 

system is inexpensive and provides faster computation than other techniques that requires great amount of training data. Along 

with its computionality, the proposed system is designed in a way that it can be operated under real time conditions and it can 

detect as well as recognize any number plate under normal circumstances.  

II. DESIGN METHODOLOGY 

As seen from the literature survey, faster computational speed and low cost equipment are the major reasons why automatic 

license plate detection algorithms are popular. The most important portion of the proposed system is the software model which 

makes use of various image processing technologies which are implemented in MATLAB 2018a and databases which are 

employed using SQLite. The proposed system can be classified into three parts accordingly, 

i. Capturing of the vehicle’s image. 

ii. Detection and Recognition of the license plate in the vehicle’s image using image processing.  

iii. Recognition of the respective owner details using license number and deduction of toll.  

 

2.1 Capturing Of The Vehicle’s Image. 

In the first step, the video clip of the vehicle is captured by a camera which is connected to the system network. The frame is 

extracted from the avid clip recorded with the help of camera and is in the coloured format which is processed further to enhance 

and prepare it for next phases. 

2.2 Detection And Recognition Of The License Plate In The Vehicle’s Image Using Image Processing 



 
______________________________________________________________________________________________ 

Page | 106  

7th National Conference on  
"Role of Engineers in Nation Building" organized by VIVA Institute of Technology, Mumbai 

(1st and 2nd March 2019) 

International Journal of Engineering Research & Science (IJOER) 
ISBN: [978-93-5321-411-1]  ISSN: [2395-6992]                 [Vol-5, Issue-3, March- 2019] 

 

 In the second step, various morphological operations and image processing techniques are utilized so as to enhance, detect and 

recognize various characters on the number plate. The following flowchart gives a detailed description of the techniques used for 

recognition and detection of number plate. 

The license plate detection and recognition mechanism is a convolutional process with a series of techniques involved in it. The 

techniques involved are classified into three parts namely; 

 

A. Pre-processing of the acquired image. 

B. Localising the license plate from pre-processed image. 

C. Recognition of the license plate. 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 
2.2.1 Pre-processing of the acquired image 

Pre-processing helps in maintaining the quality of the image that are obtained from the video/camera and for enhancing the 

contrast initially the coloured image is converted in a grayscale format. The main purpose of grayscale conversion is to reduce 

the number of conversion and processing of RGB planes at every phase. This grayscale image is now converted into binary 

image using matlab function and resized to a specific size for better and faster computation.  

2.2.2 Localising the license plate from pre-processed image 

With certain noise removal filters and basic morphological operations, unnecessary objects in the image are removed and the area 

of interest. (I.e. The number plate of the vehicle) is detected. Filtering helps to remove unwanted noise occurred during capturing 

the image of the vehicle or due to climatic conditions. Sobel operator is used for noise reduction mechanism and also for edge 

detection for determining vertical edges in the image.  
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FIG. 1. Flowchart for Recognition and Detection of Number Plate 
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 The next step in localisation of number plate is performing dilation operation on the edge detected image. Now bounding boxes 

are generated across the elements with greater pixel values across the image followed by morphological opening and eroding 

operations for filling the gaps or holes formed due to removal of noise elements from the image. Lastly the image is optimized to 

the region of interest and all the other elements in the image are cropped to obtain only the region having the license plate, 

thereby giving us the detected license plate for further processing.  

2.2.3 Recognition of License Plate 

After detecting the license plate area, the areas containing highest number of pixels are taken into consideration for extraction of 

number plate. These areas are taken as an input symbols for recognition of license plate. The number plate is extracted using 

template matching algorithm in which there is a fixed matrix models of the predefined symbols which are correlated with the 

symbols generated from detected number plate. These symbols are compared with these pre-defined symbols depending on their 

rows and columns of the matrix. Symbols having higher correlation with the pre-existing templates is given as an output thereby 

extracting the number plate as the output. 

2.3 Recognition of the Respective Owner Details Using License Number and Deduction Of Toll.  

 
 

 
In the third step, the number plate that is being recognized and extracted is compared with the database which contains entries of 

various vehicle’s license plate and their respective owner’s information such as address, account information, contact and so on. 

This is done with the help of SQLite software in which the extracted number plate is compared with the existing entries in the 

database and if the match is found then the respective license plate holder’s information is taken and money is deducted from the 

registered account. 
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FIG. 2. Flowchart for Toll Deduction from Extracted Number Plate 
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 III. SIMULATION RESULTS 

Following are the results of simulation for the developed system. The proposed system are tested under various weather 

conditions and license plates. The camera is interfaced with MATLAB 2018a.The video clip of the vehicle is captured and hence 

a frame or an image is extracted from the clip and further process of image processing is followed as shown in figure. 

  
 

 

  
 

 

 
 

FIG 3: Vehicle Input Image FIG 4: Grayscale Image 

 

FIG 5: Edge Detected Image 

 

FIG6: Opening Operation 

 

FIG 7: Detected Number Plate 
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FIG. 9: Extracted Number Plate detected in database and toll deducted 

IV. RESULTS AND DISCUSSIONS 

Though the resulting algorithm is very efficient and robust and has a high success rate, it does have a few limitations as well. 

Here we have stated a number of limitations that we faced, along with the solutions we came up with: 

4.1 Recognizes only specified font 

The algorithm extracts characters from an image by comparing them to a pre-existing database. Therefore, if a license plate uses 

a font that is drastically different from the fonts present in the database, chances are they would be recognized incorrectly, or 

won't be recognized at all. 

The solution of this problem is simply increasing the size of the database used for comparison. The more the number of different 

fonts present in the database, greater is the success rate of the algorithm. 

4.2 Character ambiguity  

As some of the letter and number looks alike (B and 8, I and 1, O and 0, Z and 2 etc.), there is always a chance that one of these 

characters will be mis-interpreted by the algorithm. 

The solution of this problem is While comparing the candidates with the database, we keep in mind that a license plate has a 

specific format (in India, for example, it is LLNNLNNNN, where L stands for a letter from the English alphabet, and N stands 

for a decimal digit). Therefore, while scanning a picture, we also calculate the position of a candidate in a string, and accordingly 

compare it only to the alphabet set, or to the number set, but not both at the same time. 

4.3 Variable Lighting Conditions  

This is one serious problem and there is no perfect solution available to overcome the situation. Though the algorithm does 

incorporate noise-removing as well as contrast-enhancing algorithm, they only improve the success rate by a factor – they can't 

eliminate the problem completely. 

V. CONCLUSION AND FUTURE SCOPE 

An efficient way for toll deduction using automatic number plate recognition is presented in this paper. In the proposed project, it 

mainly deals with real-time processing with all types of number plates. It also works well for low quality images with less 

resolution and contrast. The proposed system can also have applications in red light violation systems, border crossing systems, 

and private parking systems. 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.  

FIG 8: Extracted Number Plate 
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