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ABSTRACT
The main aspiration of image segmentation is to present the image into segments that is highly significant
and easier to examine. It is the process of segregating the digital image into several segments. Several clustering
techniques are existing to achieve image segmentation. Clustering groups the similar images to get effective result
and fast retrieval in most of the areas. Moreover, it is familiar that image segmentation using clustering techniques
has many problems like number of image region has to be known priori, unlike initial cluster could produce different
result in segmentation. In this paper, we define a graph-based representation of an image that identifies a premise for
calculating the evidences for edge between two regions. Using the premise, we develop an efficient segmentation
algorithm and apply on image segmentation to construct a graph and exemplify the outcome. The benefit of the
method is its capability to conserve the feature in low-variability regions.
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1. INTRODUCTION

Image processing is a technique that perform some processes on image to acquire a superior image or to
extract some necessary data from it and convert into digital form. It is a kind of signal in which accepts input is image
and output can be image or features present in image. Image processing technique treat the image as two-dimensional
or three-dimensional signals and apply the standard signal-processing techniques. Segmentation of image is the way
of dividing a image in digital format into pixel based multiple segments. It is the vital component of segmentation
of image system. The result of segmentation is an entire image which is a collection of segments. Segmentation of
image is a multiple objective problem that involves representation of pattern, selection of element, extraction of
feature and proximity of pattern.

Several algorithms have been established for segmenting image. One of the most widely used algorithm is

clustering method. Clustering is a process of finding groups of related images. Clustering techniques are classified
as Supervised and Unsupervised clustering. Supervised clustering requires interaction with human such as relevance
feedback techniques to choose the criteria for clustering. Unsupervised clustering choose the criteria for clustering
using the density based clustering methods (Thilagamani and Shanthi, 2011). Clustering techniques are classified
into hierarchical algorithms that develop a nested series of partitions and partitional algorithms that construct only
one partition. The objective is to construct a computational approach to segment the image that are widely helpful in
low-level techniques. Graph-based segmentation of image is a process to perform clustering (Thilagamani and
Shanthi, 2010). This method straight forwardly perform on data points and uses a deviation on single linkage
clustering, without performing a filtering step. Adaptive threshold is the key for the accomplishment of this
technique.
Related Works: Edge-based segmentation (Lalitha, 2011) takes confined information into consideration and
perform relative to the image content. Each of this method includes identifying the limits in an image and then using
that to separate the region. The detect and link method identifies the local discontinuities and then outline longer
boundaries are connected. Adaptive threshold method utilizes the intensity gradient and locate objects in an image
(Georgescu, 2003). Region-based segmentation (Lalitha, 2011) attempts to group similar characteristic pixels into
regions. Two approaches in region-based techniques are region growing and region splitting. In former approach the
evaluated sets are very small at the beginning of segmenting process. In order to recover the surface of interest the
iterative process must be applied. In latter approach process starts with whole image as a seed. In case of
inhomogeneous image, it is split into number of sub regions. Again the sub region as a seed the process is iterated.
When all seed reaches the homogeneous stage the process stops.

In graph based algorithm every super pixel is measured as a node. Edge weight between two nodes is set
relative to the resemblance between the two super pixels. Consider an undirected graph G with V vertices
representing set of object parts and edges E representing similarities between the super pixels. Each edge has a weight
value dis (vi,v;) proportional to similarities between v; and v; (Weiss, 1999).

Object segmentation (Thilagamani and Shanthi, 2013) in images provide a fine and highly capable when
applying the uniform decomposition method. Object Segmentation (Thilagamani and Shanthi, 2011) can be
categorized into three ways: Supervised method needs earlier information from the training data. Unsupervised
method cluster the features that has similar patch segmentation. Semi Supervised method uses Graph cut techniques
(Eran Borenstein and Jitendra Malik, 2006). Neural Network classifier provide the increased performance when
compared to other algorithms. This classifier is mainly used to increase the performance of hidden layer (Venkatesh,
2011). Thilagamani and Shanthi (2014), proposed the Gaussian and Gabor filter approach to detect the object from
its background. It performs the filtering and smoothing for segmentation.
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Unsupervised segmentation method has the advantage of combination of dissimilar strategies. The method
starts by placing a number of seeds in appropriate positions by identifying the main contours of the image. The factor
that controls the number of seed is always set high with the hope that it will be higher than the real number of region.
Considering the region and boundary information pixels near the boundaries are classified. The method stops with
merging to improve the initial over-segmented result (Arnau Oliver, 2006).

2. MATERIALS AND METHODS

The graph-based approach is used for segmentation. Consider an undirected graph G with vertices V a set
of segmented elements and Edges E related to pairs of adjacent vertices. Every edge E has an equivalent weight W
that gives a positive measure of dissimilarity between nearby elements. In segmentation of image, the elements
present in V are pixel and dissimilarity between the two pixels connected by that edge is the weight of an edge.

In this approach, segmentation(S) is a separation of vertices into components such that every component
corresponds to a coupled component in a graph. In other terms, segmentation is induced by subset of the boundaries.
To calculate the segmentation quality, the elements in a component should be alike and elements in different
components should be unlike i.e. in same component edges between two vertices must have relatively low weighs
and in different components boundaries between vertices have higher weighs.

Pairwise Region Comparison Predicate: A predicate(D) is defined for calculating the availability of edge between
two components in a segmentation. Calculating the variation between the elements along the edge of two components
forms the basis for predicate D. In Minimum Spanning Tree (MST), internal difference of a component K be the
major weight of the component,
Int (K) = maximum (K; E)
e € MST(K;E)
The dissimilarity between two components K1:K2 is the least weight edge that connects two components.
Dif (Ky; K2) = minimum W(vi; v;)
Vi€EK1;Vi€K2; (Vi;vj JEE

If no edge between K; and K, let Dif (Ki; K2) = 1. The region valuation premise calculates if there is
evidence for edge between a pair by examining if the dissimilarity between the components Dif (Ky; Ky) is large
relative to the internal variation within at least one of the components Int (K1) and Int (K2). The degree to which the
variation between components should be higher than smallest internal difference is controlled by a threshold
function. The pairwise comparison predicate is as

D (Kl, Kz) =1if Dif (Kl; Kz) > MInt(Kl; Kz)

In order to be proof of a boundary, the threshold (T) function limits the degree to which the variation between
two components should be larger than their internal variations. Int(K) is not a fine approximation of local
characteristics of data for small components. Therefore the size of the component based on a threshold function is,

T(K) = a/[K]|

Where g is some constant parameter i.e. for small component requires a stronger confirmation for a

boundary. When there is a high difference between the neighboring components, smaller components are allowed.

3. RESULT AND DISCUSSION

An boundary weight function based on exact intensity variation between pixels connected by an boundary
is pixel intensity (). Graph uses the image grid to describe the local neighborhood between pixels of image or image
pixel to map the points. Nearer points are connected to form a boundary. The proposed approach provides a global
aspects of image.

4. CONCLUSION

A method for segmentation of image based on pair wise region comparison has been discussed. Notions for
the segmentations can be specified in terms of function which evaluates the proof for edge between a region pair.
Proposed algorithm takes easy decision and produce segmentation that act upon the comprehensive properties region
comparison function. Our algorithm captures the non-local properties of images. Though image segmentation is a
challenging problem, graph-based algorithms helps to refine our understanding and provide useful computational
tools.
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