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ABSTRACT: The project is to improve the segmentation of the color satellite images. In this proposed method the
color satellite image can be segmented by using Tsallis entropy and Granular computing methods with the help of
Cuckoo search algorithm. The Tsallis and Granular computing methods will used to find the maximum possibility of
threshold limits and the Cuckoo search will find the optimized threshold values based on threshold limit. The feasibility
of the proposed Cuckoo search and Tsallis entropy based approach was tested on different satellite images and bench
marked with differential evolution and solving the multilevel colored image thresholding problems. The multilevel
thresholding will be used for the segmentation of color satellite images. By using these Cuckoo search algorithm
experimental results will help to select the optimized threshold values for multilevel thresholding effectively and

properly.
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I. INTRODUCTION

The splitting of image in to various parts is called image segmentation. The segmentation used to make the image to
be understandable. The image segmentation is used to find the object and the background of an image by the help of
boundaries like line, curve etc [1].

The thresholding is basic segmentation technique of images. Basically image object and background is
differentiating by single value of threshold. The color image can be threshold based on their RGB values of an image.
While distinguish an image into various different regions based on various threshold limits is called multilevel
thresholding.

The image is differentiated by the single limit T and if gray value is greater than T is considered to be an object
else other gray value are considered to be background. The basic technique is not given the good result when coming to
images of remote sensing because of this there will be essential of multilevel thresholding [2]. The non-extensive
entropy of image segmentation the thresholding technique used on various kinds of gray scale images. The
optimization algorithm had given the better threshold value by using Bacterial foraging algorithm [1]. The Bacterial
foraging algorithm was used Tsallis objective function for the multilevel thresholding and they had associated with GA
and PSO [4] methods and it got better result and converges faster than the PSO and GA methods.

The unsupervised multilevel thresholding techniques for segmenting of cloud areas from weather satellite images
[2]. In this approach generate several binary images from a set of predefined threshold values, then they extracted and
mapped the contour of cloudy areas included the image sequence and they also used some of preprocessing approaches
like Gaussian smoothing for noise reduction and enhanced contrast by histogram equalization [9,10]. The goal here is
to determine a global and coarse threshold that separates the image to distinct classes, the background and the
foreground. This paper focuses on a specific cloud segmentation method for image obtained by meteorological
satellites [6,9] and this algorithm effectively extract the representative areas of clouds and solved the problems of over
segmentation and under segmentation related to the global thresholding methods.
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In the granular computing for the segmentation it has the following processes to achieve the thresholding [4]. The
granules are characterized with RGB values and it should combine the 2 granules to get larger granule and finally,
establish by the U operation on granules to get threshold t of granules.

The main objective of this paper is follows, the satellite images are captured by satellite (Remote sensing) from the
space. The capturing the images by the use of the remote sensing devices (machines) that faces many problems in the
resolution of the images.

Those problems are follows

e Many satellite images have been affected by the shadows of the cloud in the sky.

e The whether condition and light have big changes over the satellite images.

e Objects are blocked by trees and shadows surrounding object with similar colors i.e., roof tops.

These conditions can make the objects predictability impossible [1].

Based on the above details explanation the existing algorithms the image segmentation color images using
multilevel thresholding approach that are a critical and challenging task and it takes huge number of line coding to done
the segmentation and in multilevel thresholding has some problem when the level increases that will produce the good
result and because of more levels in thresholding have also increased the computational cost higher and moreover the
time of computational also increased.

In this proposed method improve the segmentation based on Tsallis entropy and granular computing methods with
the help of CS optimization algorithm and the paper [6] have proved that the CS is the best optimization algorithm
when compared to the others.

The rest of the paper is organized as follows, section 2 will be explain about the concepts that are used in this
algorithm, section 3 will be the proposed work, section 4 contains the experimental results and in section 5 will be the
conclusion.

Il. OVERVIEW

In this section contains the explanation of the various methods that are used in the segmentation of the color
satellite image.

A. Image Segmentation:

Image segmentation is the process of partitioning a digital image into multiple segments (set of pixels, also known
as super-pixels). The goal of segmentation is to simplify and/or change the representation of an image into something
that is more meaningful and easier to analyze.

Image Segmentation is a process where the image is partitioned into several segments. The main objective of
segmentation is to change the representation, so that the analysis becomes easier. This process is typically used to find
the objects and its boundaries or edges.

Image segmentation is very fundamental and critical task in image processing and pattern recognition.
Segmentation is a technique of dividing an image into a set of distinct classes whose characteristics such as intensity,
color, texture, etc. are similar.

Image segmentation can be carried out using different methods. There are two categories in image segmentation
partitioning, first category is to divide the image based on its intensity levels, second is to divide the image into regions
which are similar. Region growing, thresholding and region splitting & merging use the second method. Computational
speed and simplicity of implementation have made image thresholding an important concept in the applications of
image segmentation. It is required in many image processing applications. For example optical character recognition,
automatic target recognition ,medical imaging etc[14].

B. Multilevel Thresholding:

Thresholding image segmentation is a useful method for its effectiveness and simplicity. The main objective is to
get better segmentation. Better segmentation can be obtained by selecting thresholds which can increase the useful
contents of the image, reduce noise, improve the robustness . Threshold mainly helps in discriminating between
foreground and background. Threshold techniques are categorized into two categories, global threshold and local
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threshold. In local threshold the value is given to each pixel whereas in global threshold a single threshold value is
given for the entire image. Computational efforts in Tsallis entropy can be reduced by intelligent optimization methods
such as bacterial foraging algorithms, neural networks, and swarm algorithms.

Thresholding is the simplest method of image segmentation. From a grayscale image thesholding can be used to
create binary images. Pixel having a gray tone larger than the threshold value become white and Pixel having lower
value become black. And within the threshold value the color will not changed. Common image thresholding
algorithms include histogram and multilevel thresholding.

This paper presents the multilevel thresholding based color image segmentation, which is important in image
analysis and in understanding pattern recognition and computer vision field. The method is based on segmentation of
subsets of bands using multi thresholding, followed by the fusion of resulting segmentation channels. For color images,
the band subsets are chosen as the RGB pairs, whose two-dimensional histograms are processed via a peak-picking
algorithm to effect multilevel thresholding[6].

Multilevel thresholding has been used widely as a tool to  segment gray level images, but a limited amount of
work has been published on multilevel thresholding of color images. In gray level images, multilevel thresholding is
relatively straight forward and realized by some peak-picking or valley-searching algorithm on the histogram.

I1l. FUNDAMENTAL CONCEPTS

A. Tsallis Entropy:

The entropy is the measure the states logarithmically with significant probability of being occupied. The
Tsallis entropy is also called non-extensive entropy. The advantage of the Tsallis entropy method is the use of global
property and objective property of the images.
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In physics ,the Tsallis entropy is a generalization of the standard Boltzmann-Gibbs entropy. It was introduced in
1998 by constantiono Tsallis as a basis for generalizing the standard statistical mechanisms, and is identical in form to
Havrda-Charvat structural a—entropy within information theory.
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In the above formula, t1, t2... tM are threshold levels and it should be in t1 <t2 <t3.......< tM.
B. Granular Computing (GrC):

This algorithm is solving the various problems by using various methods and tools and this computing is processing
over the granules. It takes the pixels of an image and combines the pixels to get the granules based on dimension that is
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given by user and the values contains in a granule are appear based on the probability of the pixels in the granule[1,
12].

Rough entropy(l)=e/2[obj_roughness(l)loge(obj_roughness(l))+ back roughness (1) loge(back roughness(1))];
Topt=argmax(Rough entropy(l)); (4)

C. Cuckoo Search Algorithm:
It is an optimization algorithm and it has been process same as cuckoo. The Cuckoo Search algorithm can find the
new solution is attempted to be examine over the previously founded finest results [2,5,6].
There are 3 steps as follows.
e Each cuckoo lays one egg (a potential solution) at one time and dumps it in a randomly chosen nest.
e The finest nest contains the great quality of eggs.
e The probability of finding destination nest by destination bird pa is belongs to [0,1].

CS is a meta heuristic algorithm developed by Yang and Deb, inspired by aggressive reproduction of cuckoo species
with of Lévy flight behavior. The female cuckoo lays her fertilized eggs in nests of other host birds. In this way, the
host birds unwittingly raise her brood. If a cuckoo’s egg in a nest of a host bird is discovered, the host bird will throw it
out or abandon her nest and start her own brood elsewhere. In the CS algorithm, each egg of host birds in a nest
represents a solution, and a cuckoo egg represents a new solution. If a new solution is better than the one in the nest, the
worse one will be replaced. To formulate in terms of mathematics, given only one egg (solution) in each nest, and
generation of new solution is followed a law of Lévy flight, since Yang and Deb discovered that random-walk style
search is better performed by Lévy flight rather than simple random walk.

Cuckoo Search(CS) uses the following representations: Each egg in a nest represents a solution, and a cuckoo egg
represents a new solution.

IV.PROPOSED ALGORITHM

In this algorithm the thresholding of multilevel is using for the color satellite image segment and for the
optimization purpose the optimization algorithm called cuckoo search (CS) is used to discover the optimized
thresholded values of the color satellite images that is supported by non extensive entropy that is called Tsallis entropy
and another supporting method called granular computing. The both the tsallis entropy and granular computing are
combine and used to find the maximum possible levels of the thresholding for an image. Finally in experimental
section, | have compare the quality between original image and result image by using following matrices MSE, PSNR,
SSIM, NCC.

Cuckoo search (CS) algorithm is a nature-inspired search algorithm, in which all the individuals have identical
search behaviors. However, this simple homogeneous search behavior is not always optimal to find the potential
solution to a special problem, and it may trap the individuals into local regions leading to premature convergence. To
overcome the drawback, this paper presents a new variant of CS algorithm with non homogeneous search strategies
based on quantum mechanism to enhance search ability of the classical CS algorithm.

Cuckoo birds are most popular because of their attractive voice and fascinating style; moreover, their reproduction
policy is also one of the most aggressive among the birds. Cuckoo scan engage indirect conflict with the host birds.
Usually, host birds either through the alien eggs from the nest or they leave the nest to make a new nest.

In the below Figure 1 described has below in the steps,

e Find the initial population of host nests n and select the suitable value for the probability parameter.

o  Select the lower and upper bound of the search domain based on the constraints.

e Latch the random initial solution based on calculating Tsallis function as described in above formula-1 and
acquire the finest nest based on the constraint given in an above equations.

o If stopping criteria is not satisfied then do the cuckoo randomly by levy flight and find the quality fitness
function f.

e Create a random nest to relate its quality of suitability function with recent best value and old best value is
replaced by new best value if given condition is satisfied.
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e Hold the best solution and find the current nest by ranking.
o Finally, based on the best nests find the optimal threshold values.

Initialize a Random population of n host nests X;
v

Get a cuckoo (say i) randomly by Levy flights and

evaluate its fitness F;
k4

Choose a nest among n (say j) randomly

with filness F,

Yes

| Let j as the solution I
4" Replace j by the new solution
 J

Abandon a fraction (p,) of worse nests and build new

ones at new locations by Levy flights

Keep the best solutions (nests)

L < max

iteration

Rank the solutions and find the

best objective (best nest)

Figure 1. Flowchart of Cuckoo Search Algorithm

V. SYSTEM DESIGN

The Figure 2 shows, first select the input satellite image from the dataset and the input image format should be on
.jpeg or .png format that is important. The preprocessing is used to slightly change the appearance of an image. Here in
this project using the two preprocessing techniques. Increase or decrease the size of images using resize function in
MATLAB and removing the noises of an image by the help of filter. To calculate optimize threshold value based 3
methods. The first two methods are used to find the maximum possibility of the values those are Tsallis entropy and
granular computing based on formula (2) and another one is the optimization algorithm that is called cuckoo search
algorithm it is used to discovery the optimized threshold limit from the determined possibility.
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Figure 2. System Architecture

VI. RESULT ANALYSIS

In this algorithm the satellite images or dataset are used from the NASA website
(http://earthobservatory.nasa.gov/Images/?eocn=topnav&eoci=images). The configuration requirement of this work is
MATLAB 2013 software and the operating system should be windows 7 with hard disk capacity can be 30GB with
basic keyboard.
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Figure 3. In the above Figures (A1-A3) are original satellite images and Figures (B1-B3) are their equivalent
histograms

The Figure 3 shows, the original satellite images and their equivalent histograms. Based on the threshold values the

original images were frequently changed. Which gives the satellite images are properly and clearly viewed. By using
optimized threshold values the output will get efficiently.

VII. CONCLUSION

In this proposed method the color satellite image segmentation has achieved the good results by the help of cuckoo

search and that have supported by Tsallis entropy and Granular computing and because of this new algorithm the result
have got the very optimized threshold values because of this optimized threshold values the execution time and
computational cost have reduced to very lower and the segmentation of color satellite image have done effectively
when compare to the previous algorithms.
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