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Abstract-License plate identification or recognition has become an important part of vehicle surveillance systems. This paper,
reviews the basic methodologies used for identification of vehicle number plates. Over main concern in this paper is to review the edge
based methods. Since edge detection based methods are simple and thus widely used for real time recognition of the license number
plate Paper also briefly describes the various problems and shortcomings of the existing methods. Paper also addresses the problem of
automatic number plate detection. Paper also reviews the various color spaces used for number plate identification. The basic results of
the various edge detectors are also presented for different input images.
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1. INTRODUCTION

With the increasing demand of the vehicle surveillance
systems demand for processing vehicles for traffic
management and secularity has become a challenging field
of research. This is commonly achieved either manually by
a human agent or by automatic systems which is able to
identify the vehicles number plates in real time [1].
Therefore, researchers have developed different
recognition techniques for number plate recognition. There
is various application areas where number plate
identification can be used which include vehicle parking
[8], border control for military application, Toll tax
monitoring, or vehicle tracking [4].

In vehicle parking, number plates identification systems
are used for counting the vehicles and there parking
duration [8]. When a vehicle enters to the parking number
plate is identified and saved as database. While vehicle
leaves the parking a new set of number plate image is
produced and is matched with the previous database. The
time difference is used for calculating the parking time and
charges.

As another application number plate identification
systems may be used in access control. Access control
means to allow only authorized vehicles of individual
personnel. An application may be considered as; tracking
of vehicle number plate for traffic surveillance is an
important task [4].

2. PROBLEM AND SOLUTIONS

Researchers have to face various problems while
automatic detection and recognition of license plate. Here
we have explored few major problems. The first problem
is the non uniformity of the license number plate models
for different cities. It may also varies from one state to
another and thus from vehicle to vehicle. Length of the
number plates may also vary. Second prime difficulty is
the low resolution of the number plates for vehicles in
video frames under typical surveillance systems.

The expected solutions for these problems are to
develop the sequential coordination of image and video
processing tasks. This processing sequence may include,
algorithms Viz. object tracking and segmentation, locating
the license plate area, detecting number and its color.

3. CLASSIFICATION OF LICENCE
PLATE SEGMENTATION

Based on the various methodologies used, license plate
identification or segmentation methods are broadly
classified as shown in Figure 1. The license plate
identification methods are broadly classified to four main
categories here. Among these edge detections is widely
used for license plate segmentation.
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Figure 1. Broad Classification of License Plate
Identification
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The basically license plate identification system have
three basic stages as shown in Figure 2.
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Figure 2 Stages of License plate extraction

First stage is used to extracts the area of license plate
therefore; it is responsible for the efficiency of the
segmentation. The segmentation is most important
processes for the number plate recognition system and
identification. It because efficiency of character
recognition rely on segmentation stage. Failure of
segmentation may cause error in character recognition

Here in this paper our main concern is on the
intermediate Segmentation stage. It is assumed that the
input license plate images are efficiently extracted from
the vehicle image.

4. Literature Review

Image morphology based methods are simple and
therefore widely used for license plate character
segmentation. There are few methods which have
utilized morphological operators and connected
components for identifying the plate characters. In rest
of the paper various plate segmentation methods are
reviewed sequentially.

A. Review of edge detection based methods

Canny and Sobal edge detectors are used for finding the
plate area and characters. S. Adebayo Daramola et al [4]
have used hidden Markov Random Field (MRF) model
for character extraction and recognition. Method uses the
Sobel edge detector for finding the plate regions. But
method seems bit probabilistic. Anish Lazrus et al [18]
have proposed robust method for license plate location
with segmentation and reorganization of characters
present in the plate. For removing the noise Wiener2
filter was used to and Sobel filter is used for finding the
edges and then finally connected components were
determined.

Chittode J S et al. [8] have proposed an algorithm for
monitoring and managing the car parking systems. They
have proposed to use morphological operations for
recognizing the number plate. C.N Paunwala et al. [9]
have proposed to use image methodology for finding the
ROI and for directional segmentation. ROI is defined as
area including number plate which is used to recognize
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the alphanumeric characters. Manisha Rathore et al.
[11] have proposed new algorithm using MATLAB for
extracting the number plate from the vehicle under
different luminance conditions. Method uses basic
image morphology for image segmentation. Extracted
number plate image can be seen as text file for
verification. This Number plate identification system
was helpful for finding the stolen cars, and for
identification of the vehicle in automatic traffic control
system.

B. Review of Level set based methods

Mohammad Ghazal et al [3] have proposed license plate
detection method using LAB colour space and level set
method to locate the contours. Level set method is used
for separating license plate from remaining image.
Although method was efficient, but is an iterative
method and is bit time taking .

C. Review of Connected Component based methods

Many researchers have used connected components for
identifying the plate characters. R. Radha et. al.[5] have
presents an simple but efficient morphological based
approach, with filtering and finding connected
components in order to locate the Indian number plates.
Morphological dilation and erosion is performed on the
edge detected image. The efficiency of the method
degrades for damaged plates. In addition unwanted
region like plate border is also extracted, which results
false detection. For automatic license plate recognition
Sarmad et. al. [1] have proposed to use connected
component analysis method. paper have used optical
character recognition (OCR) method for recognition of
green Punjab plates.. Leandro Aradjo et.al. [6] have
utilized connected component analysis for character
segmentation. For recognition contour of the segmented
character method is used along with fundamentals
Hausdorff Distance algorithm. Method seems slightly
complex although efficient.

D. Review of Connected Component based methods

Wavelets transform which is implemented by Hsieh et.
al. [13] locates multiple plates with different orientations
in one image. Hough transform is another widely used
transformation [16] which is used to extract features
from the shape within the image. The Hough transform
is used for to detect the skew in captured plate, and also
for computing the skew angle.

The efficiency of each stage is dependent on the
previous stage; therefore character recognition may be
efficiently implemented only if the characters are
segmented efficiently. Otherwise recognition rate of
entire system will degrade. In general character
segmentation is defined as minimal binary region which
surrounds the characters. Since quality of the captured
license plate degrades (blurred) due to motion, thus
automatic character linearization and segmentation
becomes complex.
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5. Segmentation Methodology

There are many image processing techniques which are
used for License plate character segmentation. Viz. Edge
detection, Morphological dilation, thresholding and
connected component analysis Edge detection methods
are widely used with thresholding or morphological
dilation for detecting the plate edges. to improve the
efficiency of the character segmentation.

5.1 Edge detection

Edge detectors are required to detect and to localize
the objects boundaries, It is observed that detection of fine
edges is an ill-posed challenging problem. Sobel operator
[4, 11] is widely used for license p;ate application. This
operator calculate 2-D (X and Y) spatial gradient of an
image and therefore emphasize region of high spatial
gradient across the edges. An example of edge detection
is shown in Figure 3 for Sobel edge operator.
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b) Y gradient d) Sobel detected edge
Figure 3 example of basic edge detection

Simplest method most commonly used for license plate
segmentation is thresholding [10]. The global and
adaptive thresholding techniques are used for obtaining
binary representations of segmented character. The
binary means black & white or monochrome
representation of image. Thresholding based image
segmentation is appropriate for analysis, since it defines
clear Dboundaries of contained characters.. But
thresholding based segmentation method works
effectively for segmenting well defined regions only

5.2 Global Thresholding

Most common way of converting a gray level image to
the binary image is to select a global threshold value Th
from histogram of image [14]. Than gray level values
less than threshold Th will be allotted black (0), and
those beyond Th will be allotted white (1). The
segmentation problem becomes one of selecting the
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proper values for the global threshold Th.This technique
can be expressed as:

Th =T[p(x,y), f(x,y] (2)
Where Th is selected global threshold value, x, y are
coordinates of threshold points. Where p(x,y), f(x,y)
are gray levels of the image. Global threshold
image G (x,y) may be determined as:

Glx.y) = L if fixy)>Th 3)
’ 0 if fixy)<Th

An example of segmentation using global thresholding is
given in the Figure 4.
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Figure 4 Example of global segmentation

5.3 Image Dilation

Image Dilation is also commonly used morphological
operator for segmentation [5]. usually the edge detected
image is dilated using an structuring mask matrix of
predefined size and shape. An example of the image
dilation for edge detected image in Figure 3(d) is given
in Figure 5.
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a) Edge image b) Dilated image
Figure 5 example of dilation
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6. Conclusion

In the paper various problems and challenges along
with basic methodology for license plate identification is
discussed and reviewed. The main concern in this paper
was to review the various plate segmentation methods
for character recognitions. Paper have also explains the
basic methods of segmentation used for the license plate
recognition. It is observed that edge detection based
methods are widely used for plate identification. The
method of connected components is efficient for
character recognition and segmentation. but existing
methods suffers from the unwanted boundary of the
plate which may cause error in character recognition.

Another widely used method is thresholding. Both
global and local thresholding is used for segmenting the
license plates. But still due to various available character
types and colour schemes the license plate segmentation
is a challenging field of research. And it is also required
to reduce the computation cost of the methods for
implementation in real time.
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