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Abstract: Automatic Number Plate Recognition that can be 

used as a basis for many real-words ITS (Intelligent 

transportation system) application. The system is designed 

to real with unclear vehicles plates, variations in weather 

and lighting conditions, different traffic situations, and 

high- speed vehicles. ANPR System consists of three parts; 

they are Plate Segmentation, Plate Detection and Plate 

Recognition. The proposed work is used to extract numbers 

from the number plate. This technology is used in various 

security purposes for finding stolen cars, traffic 

management system, usage of cars in terrorist attacks and 

illegal activities. Character segmentation is the process of 

extracting the characters and numbers from the license 

plate. Noises in the image are removed using filtering 

techniques. Connected-component Analysis (CCA) 

technique is used for the character recognition .character is 

coordinated with layout utilizing format coordinating 

calculation lastly the character is separated. The proposed 

algorithm is compared with the existing methods and found 

that it is performed better than the existing methods. 

Index Terms: Connected-component analysis(CCA), 

Support Vector Machine (SVM). 

 

I. INTRODUCTION 

Automatic Number Plate Recognition (ANPR) 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 

detects the vehicle and then captures the vehicle image. 

Vehicle number plate region is extracted using the image 

segmentation in an image. Connected-component Analysis 

technique is used for the 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, place of registration, address, etc. The 

system is implemented and simulated in Mat lab, 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. 

ANPR is divided in two main steps: plate detection and plate 

recognition. Plate detection has the purpose of detecting the 

location of the plate in the whole camera frame. When a plate 

is detected in an image, the plate segment is passed to the 

second step. Plate recognition is defined as the act of 

identifying someone or something because of previous  

 

knowledge, or to formally acknowledge someone. Formal 

acknowledgment of the political existence of a government, 

Real time number plate recognition plays an important role 

in maintaining law enforcement and maintaining traffic rules 

[5]. Many number plates have different styles and varying 

state by state. The number plates have one row or two rows 

of numbers and have six to more than ten letters. 

Image Processing is an area that uses several techniques and 

algorithms in order to interpret and understand the 

information contained in a digital image [2].Most image 

processing algorithms consist of a few typical steps viz. 

 image pre-processing,  

 segmentation,  

 feature extraction,  

 feature selection  

 Classification.  

First, number plate image is taken. Image processing step 

includes removal of noise using filters and to enhance the 

image. 

Image segmentation is the process of partitioning an image 

into multiple segment or set of pixels used to locate object 

and boundaries [13]. Each of the pixels in a region is similar 

with respect to some characteristics such as color, intensity 

or texture. 

Image classification of number plate module is done in order 

to eliminate operator dependency and to improve the 

accuracy. In digital image classification the conventional 

statistical approaches for image classification use only the 

gray values. 

Image processing is a method to perform some operations on 

an image, in order to get an enhanced image. Nowadays, 

image processing is among rapidly growing technologies. 

Image Processing is a technique to enhance 

raw images received from cameras placed pictures taken in 

normal day-to-day life for various applications. 

Image processing usually refers to digital image processing, 

but optical and analog image processing also are possible. 

This article is about general techniques that apply to all of 

them. The acquisition of images (producing the input image 

in the first place) is referred to as imaging. 

Intelligent transport systems[20] vary in technologies 

applied, from basic management systems such as car 

navigation; traffic signal control systems, container 

management systems, variable message signs, automatic 

number plate recognition or speed cameras to monitor 

applications, such as security and to more advanced 

applications that integrate live data and feedback from a 

number of other sources, such as parking guidance and 

information systems, weather information, bridge de-icing 
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systems, and the like. Additionally, predictive techniques are 

being developed to allow advanced modeling and comparison 

with historical baseline data [6]. Some of these technologies 

are described in the following sections. An intelligent 

transportation system (ITS) is an advanced application. Aims 

to provide innovative services, ITS may improve the 

efficiency of transport in a number of situations, i.e. road 

transport, traffic management, mobility, etc. 

 

II. LITERATURE SURVEY 
A literature survey is a text of a scholarly paper, which 

includes the current knowledge including substantive 

findings, as well as theoretical and methodological 

contributions to a particular topic. Literature reviews are 

secondary sources, and do not report new or original 

experimental work. There are several challenges in design 

and deployment of robust highly accurate ANPR systems . 

These challenges arise in handling high vehicles speeds, 

different weather conditions (such as rainy, sno wy and 

dusty), different lighting conditions (such as sunrise and 

sunset effects on license plates), and camera vibrations. Such 

phenomenon’s and problems make many ANPR systems to 

present poor recognition results. In addition to that, and for 

the sake of computational complexity, we have tried many 

different algorithms for different parts of our ANPR system. 

This chapter discuss some of algorithm and approaches 

proposed by various author for efficiently character 

recognition and also segmentation of ANPR system. 

Mayunga et al. [8] proposed a radial casting algorithm and it 

sufficiently extract the outlines of the buildings. But it is 

quite expensive, manually operated and requires well-trained 

personnel. Peng et al. [2] concluded that high-resolution 

imagery is a valuable tool for mapping urban areas and 

extracting land cover information and his model can work 

robustly in dealing with images taken from urban areas with 

buildings and roads of high density and complex structure. 

Muller and Zaum [10] proposed a seeded-region growing 

algorithm for segmentation. It works well for small images 

and the runtime of the approach depends on the image 

content. Chaudhuri et al. [4] used multispectral IKONOS 

imagery to determine the approximate location and shape for 

buildings and roads. Morphology-based approach is used to 

extract structural information from satellite images. Given 

the recent availability of the commercial high-resolution 

satellite imagery, only a few methods for building and road 

detection/extraction from less than or equal to 1m/pixel 

resolution imagery have been developed. The effect of 

resolution on the building extraction was reported in [3]. The 

common challenges in generating building hypotheses from 

less than or equal to 1m/pixel imagery include: 1) Low-

signal-to-noise ratio and 2) Weak object signal. A rapid 

automatic building extraction approach from very high 

resolution optical satellite imagery was presented in [16]. The 

proposed method conducts building extraction based on 

distinctive image primitives such as lines and line 

intersections. Wang et al. [1] proposed an edge-aided re-

classification algorithm which effectively eliminate the 

parking lots and driveways and extract complex road 

junctions. But it fails to extract the road networks, when the 

road edges are not clear, heavily shadowed and occluded. 

However, the main drawback of these approaches is that they 

are not fully automated. In this paper, an automated building 

extraction strategy for high-resolution satellite imagery is 

proposed that utilizes structural, contextual, and spectral 

information and it does not require any manual operations 

done by human operator. 

 

III. BUILDING AND ROAD DETECTION ALGORITHM 

The basic methodology which gives the systematic and 

theoretical analysis of the methods for detecting the 

buildings and roads automatically from the high-resolution 

satellite images are given below. 

 
Fig. 1. System Architecture 

The system is proposed with new algorithm for number plate 

detection. First the input color image is converted to gray 

scale image for easy to handle and simple way to find the 

location in the number plate. This system uses blurred 

regions and different font style and sizes using the character 

reorganization. This work has reduced the error, and time. 

An everyday increase in the number of cars on roads and 

highways facing numerous problems for example 

identification of stolen cars, smuggling of cars, invalid 

license plate, usage of cars in terrorist attacks and illegal 

activities. 

ANPR is divided in three main part: 
PLATE SEGMENTATION  

Segmentation is one of the most important processes in the 

automatic number plate recognition. In the first step 

(segmentation), we apply different filters, morphological 

operations, contour algorithms, and validations to retrieve 

those parts of the image that could have a plate. 

Segmentation subdivides an image into its constituent 

regions or objects. That is, it partitions an image into distinct 

regions that are meant to correlate strongly with objects or 

features of interest in the image. Segmentation can also be 

regarded as a process of grouping together pixels that have 

similar attributes. 

 

Image segmentation is the process of dividing an image into 

multiple parts [14]. This is typically used to identify objects 

or other relevant information in digital images. 

 

This is the process were characters are being segmented or 

divided into more manageable task that could easily be 

worked on better that the full image. There are many 
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different ways to perform image segmentation, including 

steps are 

 

Image Acquisition  

The first step of ANPR is image acquisition which means to 

acquire the input image of vehicle. Image is acquired by 

digital camera. Images are taken in different background and 

illumination conditions and at various distances from the 

camera. Due to poor illumination conditions the acquired 

image can be of low contrast. Weather conditions (fog, snow, 

rain) are responsible for introducing "noise" during camera 

capturing. Different types of images can be acquired during 

camera capturing that is Light Images, Dark Images, Low 

Contrast Images, Blurred Images and Noisy Images.Image 

acquisition is the process of obtaining an image from the 

camera. This is the first step of any vision based systems. In 

our current research we acquire the images using a digital 

camera placed by the road side facing towards the incoming 

vehicles .Here our aim is to get the frontal image of vehicles 

which contains license plate. 

 

Image Pre-Processing  

Number plate is pre-processed to remove the noise and then 

the result is passed to the segmentation part to segment the 

individually characters from the extracted number plate. The 

preprocessing algorithm helps in improving the quality of the 

image or the plate image being inputted to the system. 

 

Image Pre-processing involves: 

(1).   HSV image 

HSV is the most common cylindrical-coordinate 

representations of points in an RGB color model. This 

representation rearranges the geometry of RGB in an attempt 

to be more intuitive and perceptually relevant than the 

Cartesian (cube) representation [5]. HSV is used today in all 

digital television encoding systems, color pickers, in image 

editing software, and less commonly in image analysis and 

computer vision. 

 

(2).   Secondary Image 

YCbCr, Y′CbCr, or Y Pb/CbPr/Cr, also written as YCBCR or 

Y'CBCR, is a family of color spaces used as a part of the 

color image pipeline in video and digital photography 

systems. Y′ is the luma component and CB and CR are the 

blue-difference and red-difference Chroma components. Y′ 

(with prime) is distinguished from Y, which is luminance, 

meaning that light intensity is nonlinearly encoded based on 

gamma corrected RGB primaries. 

 

(3).   Gray Image 

In photography and computing, a grayscale or grayscale 

digital image is an image in which the value of each pixel is a 

single sample, that is, it carries only intensity information. 

Images of this sort, also known as black-and-white, are 

composed exclusively of shades of gray, varying from black 

at the weakest intensity to white at the strongest [10].This the 

process were the 24bit image color is being reduced or 

converted to 8bit color that could be used and accepted by the 

number plate system. 

RGB to Gray-scale Conversion  

In RGB format, each Pixel has three colour components: 

Red, Green, and Blue. In pre-processing step, the colour 

image is given as an input and it is converted into grayscale 

image. also known as black-and-white, are composed 

exclusively of shades of gray, varying from black at the 

weakest intensity to white at the strongest . 

 

Canny Edge Detection  

The Canny edge detector is an edge detection operator that 

uses a multi-stage algorithm to detect a wide range of edges 

in images. Canny edge detection is a technique to extract 

useful structural information from different vision objects 

and dramatically reduce the amount of data to be processed. 

It has been widely applied in various computer vision 

systems. Canny has found that the requirements for the 

application of edge detection on diverse vision systems are 

relatively similar. 

 
Fig. 2.Pre-processing image 

The input image is converted into gray image and edge 

detection operation is performed. 
 

PLATE DETECTION  

Plate detection is an image processing technique for finding 

the boundaries of objects within images. It works by 

detecting discontinuities in brightness. Plate detection is used 

for image segmentation and data extraction in areas such as 

image processing, computer vision, and machine vision. 

The purpose of plate detection is significantly reducing the 

amount of data in an image and preserves the structural 

properties for further image processing. Plate detection 

performs the locating sharp discontinuities in an image. The 

edge is a boundary between two regions with relatively 

distinct gray level properties. In edge detection, many 

operators are defined such as sobel, log, canny, prewitt [10]. 

The Canny operator was designed to be an optimal edge 

detector. 

It takes as input a gray scale image, and produces as output 

an image showing the positions of tracked intensity 

discontinuities. The goal of this section is to elaborate on the 

methods of finding the vehicles plate’s location in captured 

images. 

 

(1).  CCA Algorithm 

Connected-component Analysis is an algorithmic application 
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of graph theory, where subsets of connected components are 

uniquely labeled based on a given heuristic. CCA is used in 

computer vision to detect connected regions in binary digital 

images, although color images and data with higher 

dimensionality can also be processed. 

When integrated into an image recognition system or human-

computer interaction interface [19].CCA can operate on a 

variety of information. Connected Component Analysis, 

CCA, is one of the most widely selected algorithms for the 

initial step of character recognition in various segmentation 

methods. The connected components labeling operator scans 

the image by moving along a row until it comes to a point p 

(where p denotes the pixel to be labeled at any stage in the 

scanning process) for whichV={1}. 

When this is true, it examines the four neighbors of p which 

have already been encountered in the scan Based on this 

information, the labeling of p occurs as follows: 

If all four neighbors are 0, assign a new label to p, 

Else if only one neighbor has V={1}, assign its label to p, 

Else if more than one of the neighbors have V={1},assign 

one of the labels to p and make a note of the equivalences. 

After completing the scan, the equivalent label pairs are 

sorted into equivalence classes and a unique label is assigned 

to each class. As a final step, a second scan is made through 

the image, during which each label is replaced by the label 

assigned to its equivalence classes. For display, the labels 

might be different gray levels or colors. Connected 

components labeling scans an image and groups its pixels 

into components based on pixel connectivity. 

 

PLATE RECOGNITION  

Plate Recognition, many different classification tools and 

techniques have been utilized so far, such as 

Artificial Neural Networks (ANN), Support Vector Machines 

(SVM), Bayes classifier and K-nearest neighbor. The features 

exploited in this process are extracted from the characters in 

their original size. In other words resizing is avoided, since it 

results in losing information [22]. For each character 

candidate, four scale invariant features are calculated. 

 

Support vector machine (SVM)  

In machine learning, support vector machines (SVMs, also 

support vector networks) are supervised learning models with 

associated learning algorithms that analyze data used for 

classification and regression analysis [23]. Given a set of 

training examples, each marked as belonging to one or the 

other of two categories, an SVM training algorithm builds a 

model that assigns new examples to one category or the 

other, making it a non-probabilistic binary linear classifier 

(although methods such as Platt scaling exist to use SVM in a 

probabilistic classification setting). An SVM model is a 

representation of the examples as points in space, mapped so 

that the examples of the separate categories are divided by a 

clear gap that is as wide as possible. In addition to 

performing linear classification, SVMs can efficiently 

perform a non-linear classification using what is called the 

kernel trick, implicitly mapping their inputs into high-

dimensional feature spaces. 

 

B.  Character Recognition 

The features exploited in this process are extracted from the 

characters in the in original size. In other words resizing is 

avoided, since it results in losing information. The characters 

are normalized. Normalization is to refine the characters into 

a block containing no extra white spaces (pixels) in all the 

four sides of the characters [14]. Then each character is fit to 

equal size for each character candidate, four scale invariant 

features are calculated. The details of each feature can be 

described as follows: 

 

(1).  Distance to Walls (DTW) 

To calculate DTW, the character area is divided into 12 

regions (4 rows×3 columns) and in each region the vertical 

and horizontal distance of active pixels are calculated with 

respect to the borders of the character area. For each region 

the shortest and the longest distances are stored shows the 

calculation scheme for DTW feature. DTW is a 48-

dimensionalvector. 

 

(2).   Cross-Time Feature (CTF) 

This feature includes the six widest white to black and black 

to white transitions in traversing character horizontally and 

vertically. For each row and column of a character candidate, 

the six widest transitions are calculated. 

 

These crossings are sorted and the first three rows and 

columns with highest and lowest transitions are stored, along 

with their locations. Storing the locations improves the 

classification results for random transitions in non-character 

candidates. The details of calculating this feature is depicted. 

The gray lines show the black to white crossing widths and 

white lines depict the white to black crossing widths. For 

each component, CTF is a 24-dimensionalvector. 

 

(3).   Active Region Ratio (ARR) 

For calculating this feature the candidate rows and columns 

are divided into four and three parts respectively. The 

number of active pixels in each block divided by the total 

number of active pixels is chosen as a feature for that block. 

 

(4).   Height to Width Ratio (HWR) 

Alphanumeric characters in any language can be classified 

under three types, when it comes to height to width ratio: 

Characters with greater heights, equal heights and widths, 

and greater widths. These four features are able to recognize 

vehicles plates with character size of at least 7 × 3 pixels. 

 

Number Plate Extraction  

The character segmentation algorithm is used to segment the 

character. Due to this character segmentation process noise is 

added and that noise is removed using the filter [12]. Noise 

reduction is the process of removing noise from a signal. All 

recording devices, both analog and digital, have traits that 

make them susceptible to noise. Noise can be random or 

white noise with no coherence, or coherent noise introduced 

by the device's mechanism or processing algorithms. 
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Fig. 3.Number Plate Extraction 

The Number Plate Extract from the orginal input image, and 

remove noise in cropped image. The next step is plate 

segmentation, it has segment the number plate based on some 

filters. 

Character Segmentation  

Connected Component Analysis, CCA, is one of the most 

widely selected algorithms for the initial step of character 

recognition in various segmentation methods after detecting 

the exact location of the plates in a captured image; a 

binarization process is performed on the detected plates. 

Several thresholding methods have been proposed for the 

binarization process at this step the results. 

 

Gabor filters are directly related to  Gabor wavelets, since 

they can be designed for a number of dilations and rotations. 

However, in general, expansion is not applied for Gabor 

wavelets, since this requires computation of bi-orthogonal 

wavelets, which may be very time-consuming. Therefore, 

usually, a filter bank consisting of Gabor filters with various 

scales and rotations is created. The filters are convolved with 

the signal, resulting in a so-called Gabor space. This process 

is closely related to processes in the primary  visual 

cortex.An input grayscale image (120x120 or 160x160) is 

densely filtered by a battery of gabor filters at each scale and 

orientation. Therefore, at each pixel of the input image, filters 

of each size and orientation are centered. 

 
Fig. 4. plate segmentation Image 

Segmentation is the process of dividing an image into 

multiple parts. This is typically used to identify objects or 

other relevant information in digital images. 

 

Template Matching  

Template Matching is one of the most common classification 

methods. In Template Matching, the features that the 

classification is based on are the individual pixels [12]. An 

image is compared with predefined images, which are 

referred to as templates. The patch image which will be 

compared to the template image, it compares the number and 

alphabets with training data set. 

 
Fig. 5. Final Output 

Final output shown in the figure 5. Output will be displayed 

on notepad. 

 
Fig. 6.Training Letters and Numbers 

Figure 6 shows the training data set, which is used for 
template matching. 
 

IV. EXPERIMENT RESULTS 
Recognition system works well for low contrast, noisy and 

blurred as well as dark and light/bright input images. Total 

90 vehicle's images are tested. Images are taken in different 

illumination conditions, at different distances relative to 

camera and are of different colors and different sizes images. 

The proposed approach is tested on various real time images 

of different image categories as using various performance 

metrics. 
 

V. CONCLUSION 

The proposed work is the automatic vehicle identification 

system using vehicle license plate is presented. The system is 

implemented in Matlab and it performance is tested on real 

images. A number plate recognition system is one kind of an 

Intelligent Transport System. In this document, template 

matching algorithm has been used to extract the vehicle 

number plate. The automatic vehicle identification system 

plays an important role in detecting security threat. Here, 

https://en.wikipedia.org/wiki/Gabor_wavelet
https://en.wikipedia.org/wiki/Visual_cortex
https://en.wikipedia.org/wiki/Visual_cortex
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character segmentation for separating individual characters. 

Finally, match with template using template match algorithm 

and extract the number plate in notepad. The main advantage 

of our system is its high detection and recognition accuracies 

on dirty plates. To achieve reliable evaluations. The system 

use image processing techniques for identifying the vehicle 

from the database stored in the computer. The system works 

satisfactorily for wide variation of conditions and different 

types of number plates. 
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