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ABSTRACT

Image segmentation is commonly applied technique in different domains
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such as automatic pattern recognition, image retrieval based content,
machine vision, face detection, medical imaging, and object detection. Image
segmentation involves classifying or identifying sub patterns in a given
image. Many of algorithms and techniques for image segmentation have been
Publication Issue : proposed to optimize segmentation problems in a specific application area. In
September-October-2021 this work, different image segmentation techniques had been applied
(threshold based, region based segmentation and edge based preserving
methods. This Experiment have been done using MATLAB R2018b. Different

edge detection methods such as Sobel, Prewitt, Roberts, Laplacian, Kiresh and
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is analyzed with respect to the standard measure peak signal-to-noise ratio
(PSNR), and mean square error. The results present that the Laplacian
method is more effective than the other methods.
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I. INTRODUCTION

Computer vision has become an essential component
of engineering Image segmentation is an essential
part of many image analysis applications. Most of the
procedures need to be fragment into image
processing. Based on a pre-defined principle, image
segmentation is produced to fragment the image into
areas. Particularly, we might conclude that
segmentation is a mechanism to demarcate the
foreground area from the context. In terms of
specific characteristics such as colour, texture,

intensity, the different areas are homogeneous [1]. It

remains a difficult problem to extract the region of

interest from the picture. The resulting image

processes such as edge-preserving, image
segmentation, and object detection may be poor if
the input image involves noise [2]. The noise given
in the image together with the uncertainty of the
image files is among the major segmentation
challenges. Choosing an appropriate methodology
for segmentation is a complicated problem. It is a
difficult challenge to allocate pixels to the segment of
symbols. Centrist, the number of sub-fragment to be
executed. Education images used algorithms based

on classification. Photo fragmentation discovers its
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implementations in image categorization actual
measurements of shape and size. Conversely, image
restoration structures based on content to take part
The edge-

preserving system dramatically decreases the number

in the segmentation mechanism [3].

of data and filters out pointless drivel while
preserving important compressive strength in an
image. Edge preserving is a technique that detects
the points where the brightness of the object varies

dramatically or formally.

IL IMAGE- SEGMENTATION

This first stage in the analysis of the image is the
portion of the image. Divide a picture into bits or
items that travel up. The degree to which this
subdivision is taken, depending on the issue being
the

segmented from the context to interpret the approach

considered. Sometimes item needs to be
based on segmentation, discontinuity, and similarity.
One approach is to reformat an image depends on the
first method are sudden gray-level image changes and
can be divided into three approaches: (1) point
and (3)

preservation. The second algorithm is a method based

detection, (2) line detection, edge
on finding an image's identical region based on the
region's growth and threshold. This work uses the
the first

Edge-preserving technique to discuss

algorithm [5].

I1I. EDGE-PRESERVING

Edge-based methods of segmentation depend on
black,

discontinuities.

shape, colour of boundaries. based on

Edge-preserving is a common
problem with undefined boundaries where gaps exist
on the edges [3].Fake edge-preserving problems, Lack
of real edges, slim or stiff lines and problems with
noise. In this article, we tested and made a graphical
summary of the most commonly utilized edge-
preserving techniques centered on gradient and

Laplacian for the challenges of inaccurate edge-

preservation [6]. Using MATLAB 2019b, the software
is developed. It is a series of actions aimed at
identifying points in a picture where there are clearly
defined adjustments in frequency. This sequence of
acts is necessary to understand the value of the
content of an object and its applications in image and
machine vision evaluation. The final use of a clear
and de described a variation in image brightness
discovery is to reflect the final activities and
adjustments in the world's material properties [7].
Edge preservation is a basic issue in the analysis of
images. Edges define the borders of objects and are
therefore wuseful for segmenting, marking and
distinguishing objects [8]. Specific edge-preservations

are:

A. Sobel-edge-preserving
the Sobel-Feldman

technique or Sobel operator, the technique of Sobel is

Sometimes referred to as
applied at image analysis and computer detection,
especially in edge-preserving techniques where edges
are underlined [9]. The Sobel-Feldman algorithm is
based on converting the image with a thin, divisible,
and integral quality of filter in vertically and
horizontally dimensions. The estimation of the
differential it generates is crude, especially for high-
frequency image diversities [10]. In digital images, the
computation of the partial gradient derivation can be
approximated Use the technique of Sobel displayed in

the masks elsewhere here:

1 2 1 -1 0 1
0] 0|0 -2 0 2
-1-2 -1 -1 0 1

Figure 1. Sobel-edge-preserving mask.

At each the

the computational correspondence can be connected

point of image,

to produce the differential and amplitude of the

standard image [5], using:
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7fl = [s2+5? (1)

7f1 =15:] + 5] @)

B. Prewitt-edge-preserving

Except that the constant c= 1. The technique of
Prewitt utilizes the like formulas as the technique of
Sobel. Hence: Note that, unlike the technique of
Sobel, this technique does not put any focus on pixels
adjacent to the mask middle. The technique of
Prewitt is evaluating two elements. The vertical-edge
part is determined utilizing the Pi kernel and the
horizontal-edge-portion is determined utilizing the Pj
kernel. This shows the gradient intensity and the

current pixel magnitude [5].

IPfl = |PF+FF 3)

I7fl = || + |7 (4)

And the mask of this method is:

1 1 1 -1 0 1
0 0 0 -1 0 1
-1 -1 -1 -1 0 1

Figure 2. Prewitt-edge-preserving mask

C. Roberts-edge-preserving

The Robert Cross algorithm performs a clear, easy-to-
calculate, two-dimensional spatial differential analysis
on an object. Pixel values are the approximate
absolute magnitude of the test image's spatial gradient

at that position at each position in the picture. The

operator comprises a couple of two * two multiplicity
kernels as shown in Figure 2. One kernel is the only
one to be flipped by 90 ° [ 5 ]. It is very close to
Sobel's method.

Figure 3.Roberts-edge-preserving mas

These kernels are structured to respond to the total
edges operating as 45 ° for the grid of pixel, a kernel
for every one of the pair perpendicular acclimation.
The kernels can be appropriate independently to the
test image, the resulting approximations to give the

gradient and magnitude of the original image using:

IVfl= [R?+R] (5)

V£l = IR, + |, (6)

has

preserving efficiency, position, and a single edge

Canny's classic technique excellent edge-
reaction. The edge detector of the Canny follows the
steps below, (a) first use a nonlinear filter to soften
the image to remove the noise. (B) Using the Sobel
operator, the image slop is then used to emphasize
areas. (C) Followed by the deletion of any non-
maximum pixels. (D) The available unrestricted pixels
are traced with hysteresis [10 ]. Double steps method
uses two T1 and T2 thresholds to classify the slop into

three groups;

- Slops > T2: an edge value.
- Slops < T1: probably a co-edge value.

Therefore the result will be made based on the point
of angels and the current edge directions. These are
the algorithmic guidelines for the strategy of canny

edge-preserving:
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1) . Image of convolution f(r, c) to obtain soft image
fA(r, ¢) with a Gaussian function. FA(r, ¢)=(r, ¢)*G(r,

C,).

2) 2).To measure the edge power, first apply the
difference gradient operator, then the edge scale and

angle are produced as now.

3) Enable repression of non-maximum and essential

magnitude.

4) Use the non-maximum suppression photo limit.

A. Kiresh-edge-preserving,

Kirsch's proposed edge-preserving method seeks peak
edge intensity in two predetermined directions. The
technician takes a quick kernel mask and rotates in 45
incremental steps via all 0 to 8 angles of the method
(i.e. N, S, E, W, NW, SW, NE, S]:Z). In all dimensions,
the edge-magnitude is calculated as the peak [10]. The
pixels of images use these eight-masking's angels to
convert, each masking has a good reply to an
indisputable direction of the angel, and the output
value of this point is set to the highest value of all
eight angles. The masking series ' highest result
number is the edge path code [12]. The generator
selects one kernel mask and rotates it in increments of
45 degrees through all 8-axis directions: N, S, E, W,
NW, SW, NE and SE.

Hyy =Maxz-,, 82;1(=—1E__1=—1Kfv-FL+x.M+y ()

Where z enumerates the compass direction kernels K,

kirsch operator represented by the mask [14]:

[ 5 5 5]

KN =|[—3 0 5 ,

-3 —3 -3l

[—3 —3 —3]

L 5 5 5 |
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5 —3 -3
[ 5 5 -3
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Figure 4. Kiresh-edge-preserving mask
B. Laplacian of Gaussian-edge-preserving

C. This LOG operator smoothest the image with the

Gaussian-shaped kernel through convolution,
followed by the Laplacian operator [13]. Gaussian

edge-preserving mask Laplacian is:

0 -1 0
Lx=l—1 4 —1]
0 —1 0
-1 -1 -1
And L_v=|—1 8 —1]
-1 -1 -1

A Znd-order differential is the image Laplacian G
(m, k) described as:

a6 a6

2 —
MG =——+—— 8)
IV. Simulation Experiment and Performance
Estimation

Below are the simulation experiments are performed
on a classical computer with an AMD A8-4500M
APU with Randeon™ HD graphics 1.9 GHz 6.00GB
RAM, 64-bit operating system, and MATLAB 2019b
to comparative experiment for different edge-
preserving techniques (Figure 5). The work takes the
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peak signal to noise ratio (PSNR) and the mean square
error (MSE) between the preserving- image and the
original image, the performance estimation index was
chosen. The definition of PSNR and MSE are at, (9)
and (10), respectively [15].

PSNR = 20 log,, (-22) ©)

VMSE

2
M v e
_ Zizy ZJ’:J_||J"E',_J'_J*’;',J'||

MSE s (10)
We present the data of two algorithms
experimentations in TABLE 1.
TABLE 1
COMPARISON OF THE SIX ALGORITHMS ' RESULTS
techniques PSNR | MSE
Sobel-edge-preserving 7.6561 | 1.3719e+04
Prewitt-edge-preserving | 7.6561 | 1.3719e+04
Roberts-edge-preserving | 7.6555 | 1.3720e+04
log-edge-preserving 7.6575 | 1.3716e+04
Canny-edge-preserving 7.6588 | 1.3713e+04
kirsch-edge-preserving - 8.8085e+04
1.2421

(c)

(e) ® (=)

Figure 5. Comparative experiment for different edge-

preserving techniques, (a) Benchmark image, (b)

Sobel-edge-preserving, (c) Prewitt-edge-preserving,
(d) Roberts-edge-preserving,(e)log-edge-preserving,
(HCanny-edge-preserving, (g)kirsch-edge-preserving.

V. CONCLUSION
A variety of image-preserving methods of
segmentation has been explored in this work. It
includes the area of object recognition, computer
vision, image processing, and is widely used for
medical images, character recognition, etc. For the
edge-preserving technique, the inspired optimization
algorithms have also been used recently. A brief
general edge-preserving technique division is given
and tested for understanding these techniques on the
benchmark (bird) image Figure 5.a The results of the
experiment demonstrate that implementing of log-
edge-preserving and Canny-edge-preserving
techniques in this work is better than the other
techniques it has significant advantages, especially at
high peak-signal-to-noise criteria and low squared
error. Therefore, maintaining the edge as a
connection between the levels of the image. As new
invention develops, these calculations can be
improved for continuous application in different
fields such as medical, object location, X- radiology

and many more.
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