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Abstract

This main objective of this paper is to present a sine-cosine optimization algorithm for multilevel segmentation of real-time and medical
images. It chooses the threshold values for all R, G, B channels of real life and medical images through effectively exploring the solution
space in obtaining the global best solution. The results are compared with existing methods and finally, the proposed method is able to

offer better segmentation results than that of an existing method.
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1. Introduction

Image segmentation is a process of subdividing the image into
portions with homogeneous characteristics in respect of texture,
gray value, position, etc. Now a day’s image segmentation tech-
nique has been applied for various types” medical applications for
the purpose of disease identification. Even though various meth-
ods available early for the segmentation no method applying for
all kind of medical images such as brain, liver, retinal, etc. Nu-
merous segmentation methods are available among that threshold-
ing based segmentation is a very simple and effective method for
performing the image segmentation.

In further thresholding based methods can be further divided into
two types i.e. bi-level and multilevel. In bi-level using one thresh-
old value create two classes that are below or above the threshold
value, in multilevel creates nc classes with nc-1.

While comparing the existing thresholding approaches Kapur's
entropy gives better performances than any other approaches.
During the recent years, there have been many studies on the au-
tomatic diagnosis of retinal diseases using several features and
techniques. It is well-known fact that the segmentation of color
image demonstrates to be more useful than the segmentation of
grayscale image because color image expresses much more image
features than grayscale image. In fact, a great number of combina-
tion of R, G, and B chromatic components [1] characterizes each
pixel.

The segmentation of fundus images would have been more effec-
tive if segmentation is performed considering

the rich chromatic information in all the three color channels of
fundus images. However, it requires the computational cost con-
siderably higher than that needed for grayscale image, but it is no
longer a major problem with the increasing speed of computation.
In fact, there has been a remarkable growth of techniques for the
segmentation of color images in this decade [2].
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Fig. 1: Structure of Human Eye.

In the literature, a number of methods for segmenting the optical
disk, blood vessels, exudates, cataracts, etc have been suggested
[3-8]. Most of these methods consider the gray level representa-
tion or a single color plane in segmenting the fundus images, ra-
ther than taking into account the multiple color channels of fundus
images. For instance, the contrast-enhanced L channel of L*U*V*
color spaces has been used to apply morphological operations as
well as H-Maxima transform for detecting exudates in [3]. The
gray level image has been thresholded to segment optic disc and
exudates in retinal images in [6]. A geometrical model of vessel
structure involving grayscale image has been suggested for detec-
tion of the optic disc in retinal images in [7]. In the grey level
version of the color original image has been used to segment the
optical disk on two of the three different approaches presented:
multi-thresholding and active contour without edges [8].

The largest organ of the human body is the skin. It covers the en-
tire body and thickness varies from 0.5mm to 4mm or more on the
palms of hands and the soles of feet. The first defense line of our
human body is skin. Its primary roles are to protect the body and
to maintain the integrity of internal systems. Its other functions are
insulation, temperature regulation, sensation, and the production
of vitamin D [9].
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Fig. 2: Human Skin Structure Layers — Epidermis, Dermis, Hypodermis.

Recently, sine cosine optimization algorithm (SCAOQ), a popula-
tion-based algorithm that inspired by the exploration and exploita-
tion phases for solving optimization problems, has been applied
for performing multilevel segmentation of grayscaled images and
found better results compare with existing methods. The main
motive of this paper is to build a multilevel thresholding based
method for segmenting the real life and medical images in RGB
color space by modifying the FFO based grayscale segmentation
method [10].

2. Proposed method

This section describes an SCA based multilevel segmentation
method for various medical images. The PM is an extension of the
segmentation method suggested by the authors in [11] with a view
of processing the R, G, B chromatic components different medical
images.

In preprocessing median filter is used for the noise removal. Each
chromatic channel of RGB images is further divided into number
classes through a number of classes — 1 and number of threshold
values is represent by {T1, To,...., Tne-1}. These thresholds act as a
separator between the consecutive classes of {C1,Ca,...,Cnc} in the
range of threshold values of {[0,...,T1], [T1+1,...,T2],..., [Tne-
1+1,...,.L]} for each chromatic channel, Where L is the max. Pixel
intensity value of the digital image. In the PM, each component is
defined to denote the threshold levels of all the three-color spaces
as decision variables as

TiR, T2R, TRNnC-1,

sca=T1%, T2C,..., T®c1,

T1B, T2B, TBnc1

The SASCA searches for optimal threshold values by maximizing
a fitness function FF. based on Kapur’s entropy as

FF= Y {ZHU}

coloureR,G,B (=1

Where H " represents k th entropy of the selected color channel
of RGB image and is evaluated by
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]

the selected color channel of RGB fundus image and is calculated
by
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hgotour Indicates a number of pixels that correspond to j ™ intensi-

ty level of the selected color channel of R, G, and B.
npeelour Represents the total number of pixels in the selected color

channel of R, G, and B.
Xj denotes the probability of set ¢;

3. Results and discussions

The proposed method has been tested on two sets of images. The
size of the image is adjusted to have 512 x 512 pixels with the
height is proportionally altered with a view to having the true
shape of the images. The software packages are developed in the
Matlab platform and executed in a 2.67 GHz Intel core- i5 person-
al computer. The results of the proposed method are compared
with that of the grayscale based existing method explained in [11]
with a view to studying the performances.

Table 1: Results for Real Life Images

Level _Baboon Girl

Hunter _
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Table 2: Test Results for Medical Images

Retinal Pigmentation

Hemangioma

The results for threshold levels of 2, 3, 4, and 5 are obtained and
presented in Table 2 and 3 for image 1 and 2 respectively. This
table also includes the original RGB and grayscale converted
tongue images. The threshold values for the PM are given in the
second column of the tables, while for the EM, they are given in
the fifth column of the tables. It can be observed that the segment-
ed color image, given in the third column of the table, conveys
more accurate information than that of the segmented gray image
given in the last column of the

table. The segmented color images are also converted into gray-
scale images and presented in the fourth column of the tables. The
visual comparison of grayscale images of the PM with those of the
EM also ensures that the PM is able to make better segmentation.
The visual analysis of these results clearly indicates that the seg-
mented results are better with more number of threshold levels.

4. Conclusion

SCA is a population-based optimization algorithm that simu-
lates to finding the optimal values for the parameters from the
all possible values to maximize or minimize the output. A
self-adaptive SCA based methodology for performing multi-
level segmentation of real life and medical images has been
presented. The multilevel segmentation problem has been
formulated as an optimization problem and solved using this
method. It has been found from the results that the PM effec-
tively yields better-segmented results than that of performing
segmentation after converting the image into grayscale. The
method can be modified to classify various diseases from the
features of segmented results.
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