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Abstract: Edge is a basic feature of image. The image edges include rich information that is very significant for obtaining the image
characteristic by object recognition. Edge detection refers to the process of identifying and locating sharp discontinuities in an image.
So, edge detection is a vital step in image analysis and it is the key of solving many complex problems. In this paper, the main aim is to
study the theory of edge detection for image segmentation using various computing approaches based on different techniques which
have got great fruit. The image is stored in the form of a matrix and the output is displayed in the form of detected images. Experimental

Results are carried out in MATLAB.
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1. Introduction

Edge detection is one of the most commonly used
operations in image analysis. An edge is defined by a
discontinuity in gray level values. In other words, an edge
is the boundary between an object and the background.
The shape of edges in images depends on many
parameters. There are an extremely large number of edge
detection operators available, each designed to be
sensitive to certain types of edges .The geometrical and
optical properties of the object, the illumination
conditions, and the noise level in the images.

Operators can be optimized to look for horizontal,
vertical, or diagonal edges. Edge detection is difficult in
noisy images, since both the noise and the edges contain
high- frequency content. Attempts to reduce the noise
result in blurred and distorted edges. Operators used on
noisy images are typically larger in scope, so they can
average enough data to discount localized noisy pixels.
Extensive research has been done in creating many
different approaches and algorithms for image
segmentation, but it is still difficult to assess whether one
algorithm produces more accurate segmentations than
another, whether it be for a particular image or set of
images, or more generally, for a whole class of images.
Every year new edge detection algorithms are published.
This paper analysis some recent approaches for detecting
edges for segmentation.

This paper is organized as follows. Section 2 is for the
purpose of providing some information about edge
detection for image segmentation. Section 3 is focused on
showing the challenges in edge detection and edge
classification methods. Section 4 explains different
computing approaches to edge detection and sample
implementation results. Section 5 concentrates on

comparison of various edge detection methods. Section 6
presents the conclusion.

I. 2. Edge Detection for Character Segmentation

The importance of the classification is that it simplifies
several problems in Artificial Vision and Image
Processing, by associating specific processing rules to
each type of edges. There are many ways to perform edge
detection. However, the majority of different methods
may be grouped into two categories:

Gradient based Edge Detection:

The gradient method detects the edges by looking for the
maximum and minimum in the first derivative of the
image.

Laplacian based Edge Detection:

The Laplacian method searches for zero crossings in the
second derivative of the image to find edges. An edge has
the one-dimensional shape of a ramp and calculating the
derivative of the image can highlight its location.

2.1. Classification of Edges and Its Detection
Methods for Segmentation of Individual
Characters

The Classification that we introduce in this paper is based
on the behavioural study of these edges with respect to the
following differentiation operators:

e Classical or Gradient based edge detectors (first
derivative )
Zero crossing (second derivative)
Laplacian of Gaussian (LoG)
Gaussian edge detectors
Colored edge detectors
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2.1.1. Sobel Operator

It performs 2-D spatial gradient measurement on an image
and so emphasizes regions of high spatial frequency that
correspond to edges. The convolution masks of Sobel
operator are as shown Figure 1, which are used to obtain
the gradient magnitude of the image from the original.

-1 0 +1 +1 +2 +1

-2 0 +2 0 0 0

-1 0 +1 -1 -2 -1
Gx Gy

Figure 1. Sobel Mask

2.1.2. Prewitt Operator

The prewitt operator is an approximate way to estimate
the magnitude and orientation of the edge. The
convolution mask of prewitt operator is shown in figure 2.
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Figure 2. Prewitt Mask

2.1.3. Roberts Operator

It performs 2-D spatial gradient measurement on an
image. It highlights regions of high spatial frequency
which often correspond to edges. The cross convolution
mask is shown in figure 3.

+1 0 0 +1
0 -1 -1 0
Gx Gy
Figure 3. Roberts Mask

2.1.4. Laplacian of Guassian (LoG) Operator

The Laplacian is a 2-D isotropic measure of the 2nd
spatial derivative of an image. The Laplacian of an image
highlights regions of rapid intensity change and is
therefore often used for edge detection..

1 1 1 -1 2 -1

1 -8 1 2 -4 2

1 1 1 -1 2 -1
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Figure 4. Laplacian of Guassian(LoG) Operator

The Laplacian is often applied to an image that has first
been smoothed with something approximating a Gaussian
Smoothing filter in order to reduce its sensitivity to
noise. The operator normally takes a single gray level
image as input and produces another gray level image as
output.

2.1.5. Canny Operator

It is a method to find edges by isolating noise from the
image without affecting the features of the edges in the
image and then applying the tendency to find the edges
and the critical value for threshold are as shown Figure 5.
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Figure 5. Canny Operator

The magnitude, or edge strength, of the gradient is then
approximated using the formula:

G| = |Gx] + |Gy

3. Challenges in Classification and Detection
Methods

Extraction and segmentation has to deal with the
following challenges:

(1) The changes in lighting conditions
(2) The background is dynamic
(3) Luminance and geometrical features,

(4) Noise volume has a great impact on shaping the
edge.

(5) Missing to detect existing edges

(6) Detecting edges where it does not exist (false
edge) and

(7) Position of the detected edge to be shifted from
its true location (shifted edge or dislocated edge

4. Implementation and Results

Implementation of the techniques was done on different
images. Colored images were converted into gray scale
image and then segmentation and recognition methods
were applied. A sample grey scale image (figure 6 & 7) is
considered for segmentation and object recognition using
Sobel, Prewitt, Roberts, Canny, LoG .The segmented
image and recognized image using different edge
operator’s techniques are shown in figure 6 & 7

Figure 6 & 7, Segmented and Recognized images using
different operators/algorithms

TN-07-AT-8107

Figure 6. Original Image

VE-F-AT-8707 B0y

(b) Sobel

(a) Canny
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(C) Prewitt (d) LOG

Fig. 6: Result of application of the four different edge
detectors

Figure 7. Original Image

(c) Roberts

(d) LOG

Fig. 7: Result of application of the four different edge
detectors

5. Advantages and Disadvantages of Edge

Detector

As edge detection is a fundamental step in computer
vision, it is necessary to point out the true edges to get the
best results from the matching process. That is why it is
important to choose edge detectors that fit best to the
application. In this respect, we first present some
advantages and disadvantages of Edge Detection
Techniques with in the context of our classification in
Table 1.

Table 1: Advantages and disadvantages of Edge
Detection Techniques within the context of classification

Operator Advantages Disadvantages
Classical T .
(Sobel, Simplicity, Deteptlon Sensitivity to noise,
- of edges and their
Prewitt, . . Inaccurate
. orientations
Kirsch...)
Zero Detection of edges
Crossing . .
: and their Reresponsing to some
(Laplacian, - . . S
orientations, Having | of the existing edges,
Second - - o -
S fixed characteristics Sensitivity to noise
directional . P
S in all directions
derivative)
Malfunctioning at
corners, curves and
Laplacian of | Finding the correct where the gray level
Gaussian places of edges, intensity function
(LoG) (Marr- | Testing wider area varies, Not finding the
Hildreth) around the pixel orientation of edge
because of using the
Laplacian filter
Using probability for
finding error rate,
Gaussian Localization and Complex
(Canny, response, Improving | Computations, False
Shen- signal to noise ratio, zero crossing, Time
Castan) Better detection consuming
specially in noise
conditions
Colored Edge Acp L{ratei More Complicated, Complex
efficient in object -
Detectors o Computations
recognition

6. Conclusion

The purpose of this paper is to present a survey and test
result of my coding representing various approaches for
image segmentation based on edge detection techniques.
With the help of presented technique in this thesis, can
detect the number of any plate just by giving as input the
image of the plate and number gets extracted and
recognized. Here present simplest of all and with lesser
complexity to detect the numbers. The image is stored in
the form of a matrix and the output is displayed in the
form of detected numbers. Experimental Results are
carried out in MATLAB.

In future, we plan to design a novel approach for Edge
Detection, Image  Recognition and  Character
Segmentation with Data Mining  Classification
Techniques. In which we prove that the data mining
technique is more efficient and accurate one compared
with other techniques.
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