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Abstract— In this paper, threshold determination is finished
on the foundation of one of a kind entropy measures on each gray
scale and color images to extract tumor element from brain
section MRI images. Comparative learn of the Shannon and non-
Shannon entropies (Renyi, Havrda-Charvat, Kapur and Vajda)
is completed to receive a right threshold value for the intent of
photograph segmentation. It is observed through the simulation
experiments performed on images, that the position of the
smallest minima obtained in the entropy versus gray-level plot is
different for each entropy measure.
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l. INTRODUCTION

Image segmentation entails the division or separation of the frame
into areas of similar attributes and is a primary step in a sequence of
strategies aimed in the direction of figuring out a given image
[1]1,[8],[10]. The intention of segmentation is to simplify and change
the illustration of a image into something that is extra meaningful and
easier to analyze. Image segmentation is almost always used to locate
objects and bounds (strains, curves, and so forth.) in photos. More
precisely, image segmentation is the method of assigning a label to
each pixel in a image such that pixels with the identical label share
distinctive visual characteristics [11]. The outcomes of image
segmentation are a suite of segments that jointly duvet the complete
image or a collection of contours extracted from the image. Each and
every of the pixels in a vicinity is an identical with recognize to a
couple attribute or computed property equivalent to color, depth or
texture. Adjoining regions are vastly distinct with recognize to the
same characteristic(s).

Purposes of image segmentation include identification of objects,
feature extraction and so forth. [1], [10]. Segmentation of
straightforward gray-degree pix also presents valuable understanding
about the surfaces in the scene [1]. More than a few applications of
image segmentation can be extensively categorized into three
categories:

(a) Medical imaging [12];

e  Locate skin cancers and other pathologies

e Measure tissue volumes

e  Computer-guided surgery

e  Diagnosis

e  Treatment planning

e  Study of anatomical structure
(b) Locate objects in satellite images (roads, forests, etc.)
(c) Face recognition

Segmentation algorithms frequently includes pleasing some
homogeneity property in some image aspects over a gigantic area or
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detecting abrupt alterations in image points inside a small nearby [5].
Threshold determination is the essential step within the segmentation
algorithms. More than a few threshold choice techniques are good
recognized within the literature, e.g., histogram approach, busyness
measure approach and entropy measure based methods [1], [2], [9],
[10].

A number of definitions of entropy measures (Shannon and non-
Shannon entropy measures) have also been reported in the literature
[3]. However, their effect within the image segmentation algorithms is
little investigated.

Quantitative analysis of the fine of the enhanced pix can also be a
fundamental challenge. A couple of measures exist in the literature for
this intent [23]. Wang-Bovic-high-quality-Metric measures and its
definition [23]: - Let x,y be two distributions.

et )

is the covariance between X andy, o, and o,

WBQM (X, y) =

2
Where ny

are the standard deviations of Xand Y respectively, and X and Y

are their respective mean. It usually is famous that this measure takes
into consideration of the correlation between two distributions and
also their proximity in phrases of brightness and distinction [23]. On
this thesis, we advocate and examine the usage of distinct entropy
measures for quantitative analysis of the satisfactory of better pics
[23].

Il. LITERATURE SURVEY

The simplest method of image segmentation is called the
thresholding method. This procedure is based on a threshold price to
transform in to a gray-scale image right into a binary image. Premiere
threshold separates one of kind objects from history [15].

Threshold determination in image segmentation is a very
complicated mission. It provides main understanding about image and
play predominant function in segmentation of image. A couple of
distinctive ways for making a choice on a threshold exist; users can
manually prefer a threshold worth, or a thresholding algorithm can
compute a price robotically, which is known as computerized
thresholding [1],[3].[5],[6]- A easy system can be to select the mean or
median value, the rationale being that if the item pixels are brighter
than the heritage, they must also be brighter than normal [1]. An extra
refined technique might be to create a histogram of the frame pixel
intensities and valley factor is used as a threshold [5].

Various threshold selection tactics are good identified within the
literature.

(a) Basic Global Thresholding.
(b) Clustering Methods
(c) Histogram-based Method
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(d) Region Growing Method.

Region developing is most efficient system that crew pixels or
sub-region into greater areas headquartered on predefined criteria for
growth. The elemental technique is to with set of “seed” aspects and
from these develop areas via appending to each seed those
neighboring pixels which have predefined properties similar to the
seed [1,5]. The first neighborhood growing process was the seeded
region developing approach. This process takes set of seeds as input
along with image. The seeds mark each and every of the objects to be
segmented [1,5]. The areas are iteratively grown with the aid of
evaluating all unallocated neighboring pixels to the areas [1,5]. The
difference between a pixel's depth price and the region's imply, is used
as a measure of equality. Measured pixel with the smallest change this
way is allocated to the respective neighborhood. This method is
continues except all pixels are allocated to a region [9].

Seeded area developing requires seeds as additional input. Relying
on the outcome of the division is the alternative of seeds. Noise within
the image can reason seeds to be poorly positioned. Unseeded vicinity
developing is modified algorithm that doesn't require explicit seeds
[10]. It begins off with a single neighborhood Al — the pixel chosen
right here does now not vastly influence final segmentation. Every
iteration considers the neighboring pixels within the same method as
seeded area developing [4]. It differs from seeded vicinity developing
in that if the minimum is less than a predefined threshold then it's
introduced to the respective area. If now not, then the pixel is
considered vastly exceptional from all current areas and a new region
is created with this pixel [1]. The primary drawback of global
histogram equalization is that the global image homes might not be
correctly utilized in a neighborhood context [2]. The most important
disadvantage of clustering is that the determination of preliminary
method. If the person does not have ready talents in regards to the
knowledge set, it's going to lead to misguided results [22].

Image enhancement is basically bettering the interpretability or
notion of know-how in images for human viewers and providing
“better' input for other automated image processing techniques [24].
Quantitative analysis of the quality of the improved pics can be a most
important problem. The main purpose of image enhancement is to
change attributes of a frame to make it more compatible for a given
project and a distinct observer [24]. There exist many systems that
may enhance a digital image without spoiling it. The enhancement
system can generally be classified in to the next two classes [2,4].

(i). Spatial Domain Method
(ii). Frequency Domain Method

(Sural et al., 2002) analyzed the properties of HSV color model
which was used for two applications such as segmentation and
histogram analysis for object retrieval with the help of variation in
hue, saturation and value of pixel features. Authors extracted image
pixel by either choosing the hue or the value as the dominant property
based on the saturation of a pixel. Results showed that segmentation
was better using HSV color model then compared to RGB color
model.

(Liu et al., 2009) presented an algorithm based on edge detection
and HSV color information. At first authors detected edge at the
Region-of-Interest (ROI) so they got the axis of symmetry and the
edge of the vehicle. After detection of wvehicles, shadow was
discriminated with the help of HSV color information. The experiment
showed that the algorithm can perfectly resolve the problem of
mistaking dark moving object for shadow.

The proposed algorithm promoted the accuracy of detecting
shadow but its shortness for simple background. Complex background
like zebra crossing, human etc caused error in shadow identification.

(Ke et al., 2010) proposed an algorithm for flower image retrieval
including many steps like filtering for noise removal, 2RGB mixed
color model for image segmentation, support vector machine (SVM)
based algorithm for flower image retrieval using shape and texture
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feature. Three experiment were carried out for segmentation, in first
one pyramid segmentation based on HSV color model was applied
which had good adaptability but poor segmentation for some flowers.
The second segmentation technique was based on saliency map; their
results were poor for flowers which have same background. Third one
was 2RGB color mixed model provided very good results for all kind
of flowers and extracted flowers from the background precisely.

(Maini et al., 2009) studied essentially the most in general used
facet detection techniques for extracting boundaries of objects
utilizing gradient-founded and Laplacian centered part detection. Test
confirmed that the canny aspect detection algorithm performed higher
than Robert, Prewitt and Sobel operators below close to all scenarios.
The result also confirmed that the performance of canny algorithm is
dependent closely on the commonplace deviation of the Gaussian
filter.

(Al-amri and Agrawal, 2010) utilized five thresholding
approaches on three distinctive satellite photographs for segmentation.
The five ways were imply system, histogram dependent technique
(HDT), P-tile procedure, visible manner and facet maximization
technique (EMT). Comparative study confirmed that EMT and HDT
gave greatest results for image thresholding.

(Zhou et al., 2011) discussed the basic conception of area
detection which was headquartered on the ordinary canny operator.
They proposed an improved part detection algorithm headquartered on
the eight nearby gradient magnitude. Proposed algorithm used to be
significantly better than traditional one and it was less sensitive to the
noise. Canny operator required guide setting for threshold worth.
Within the proposed algorithm adaptive threshold was once computed
by using OTSU method. The results proved that algorithm used to be
with no trouble detecting the brink as a result of strong continuity.
And a lot more milestone contributions has been made in this research
direction that continuously improves the performance of tumor
extraction and diagnosis.

I1l.  CONCLUSION AND FUTURE SCOPE

In this article we have surveyed on various basic and significant
approaches followed by various research scholar for the extraction of
tumor portion from MRI images. Among all such proposed
approaches the Region growing based image segmentation scheme has
achieved the better performance followed by the use of information
theory based methodologies. This article can be proved as a milestone
guide for the various scholars researching in this direction.
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