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ABSTRACT: Image segmentation has been used in image processing for extraction of region of interest from 
images. In the process of image segmentation various images have been undergoes the process of 
segmentation so that valuable information from images can be extracted. Image segmentation is the 
fundamental step to analyze images and extract data from them. Digital image processing supports strong 
research program in areas of image enhancement and image based pattern recognition. It is mostly useful for 
applications like image compression or object recognition, because for these types of applications, it is 
inefficient to process the whole image. So, image segmentation is used to segment the parts from image for 
further processing. In this paper different image segmentation has been discussed that has been used for 
feature extraction.  
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INTRODUCTION 
1.1  Image segmentation  
Image segmentation is the process of partitioning 
a digital image into multiple segments (sets of 
pixels, also known as super pixels). The main aim 
of segmentation is simplification i.e. representing 
an image into meaningful and easily analysable 
way. Image segmentation is necessary first step in 
image analysis. The goal of image segmentation is 
to divide an image into several parts/segments 
having similar features or attributes. More 
precisely, image segmentation is the process of 
assigning a label to every pixel in an image such 
that pixels with the same label share certain visual 
characteristics. 
The result of image segmentation is a set of 
segments that collectively cover the entire image, 
or a set of contours extracted from the image (see 
edge detection). Each of the pixels in a region are 
similar with respect to some characteristic or 
computed property, such as color, intensity or 
texture. Adjacent regions are significantly 
different with respect to the same 
characteristic(s). When applied to a stack of 
images, typical in medical imaging, the resulting 
contours after image segmentation can be used to 
create 3D reconstructions with the help of 
interpolation algorithms like marching cubes. 
Image segmentation is the process of partitioning 
a digital image into multiple segments (sets of 
pixels, also known as super pixels).  
 

1.2 METHODES OF SEGMENTATION 
1.2.1 Thresholding 
The simplest method of image segmentation is 
called the thresholding method. . These methods 

divide the image pixels with respect to their 
intensity level. These methods are used over 
images having lighter objects than background. 
The selection of these methods can be manual or 
automatic i.e. can be based on prior knowledge or 
information of image features. Thresholding can 
be implemented either globally or locally. Global 
thresholding distinguishes object and background 
pixels by comparing with threshold value chosen 
and use binary partition to segment the image. 
Local thresholding is also called as adaptive 
thresholding. In this technique the threshold value 
varies over the image depending on the local 
characteristic of the subdivided regions in the 
image.  Several popular methods are used in 
industry including the maximum entropy method, 
Otsu’s method (maximum variance), and k-means 
clustering. Recently, methods have been 
developed for thresholding computed tomography 
(CT) images. The key idea is that, unlike Otsu’s 
method, the thresholds are derived from the 
radiographs instead of the (reconstructed) image. 
1.2..2 Clustering methods 
The clustering based techniques are the 
techniques, which segment the image into clusters 
having pixels with similar characteristics. Data 
clustering is the method that divides the data 
elements into clusters such that elements in same 
cluster are more similar to each other than others. 
There are two basic categories of clustering 
methods: Hierarchical method and Partition based 
method. The hierarchical methods are based on 
the concept of trees. In this the root of the tree 
represents the whole database and the internal 
nodes represent the clusters. On the other side the 
partition based methods use optimization 
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methods iteratively to minimize an objective 
function. In between these two methods there are 
various algorithms to find clusters. There are 
basic two types of clustering  
1. Hard Clustering: Hard clustering is a simple 
clustering technique that divides the image into 
set of clusters such that onepixel can only belong 
to only one cluster. In other words it can be said 
that each pixel can belong to exactly one cluster. 
These methods use membership functions having 
values either 1 or 0 i.e. one either certain pixel can 
belong to particular cluster or not. An example of 
a hard clustering based technique is one k-means 
clustering based technique known as HCM. In this 
technique, first of all the centers are computed 
then each pixel is assigned to nearest center. It 
emphasizes on maximizing the intra cluster 
similarity and also minimizing the inter cluster 
equality. 
2. Soft clustering: The soft clustering is more 
natural type of clustering because in real life exact 
division is not possible dueto the presence of 
noise. Thus soft clustering techniques are most 
useful for image segmentation in which division is 
not strict. The example of such type of technique is 
fuzzy c-means clustering. In this technique pixels 
are partitioned into clusters based on partial 
membership i.e. one pixel can belong to more than 
one clusters and this degree of belonging is 
described by membership values. This technique 
is more flexible than other techniques 
1.2.3Watershed Based methods 
The watershed based methods uses the concept of 
topological interpretation. In this the intensity 
represents the basins having hole in its minima 
from where the water spills. When water reaches 
the border of basin the adjacent basins are 
merged together. To maintain separation between 
basins dams are required and are the borders of 
region of segmentation. These dams are 
1.4.4 Region-growing methods 
In this technique pixels that are related to same 
object are grouped for segmentation. The 
thresholding technique is bound with region 
based segmentation. The area that is detected for 
segmentation should be closed. Region based 
segmentation is also termed as Similarity Based 
Segmentation. There won’t be any gap due to 
missing edge pixels in this region based 
segmentation the boundaries are identified for 
segmentation. After identifying the change in the 
color and texture, the edge flow is converted into a 
vector. 
There are two basic techniques based on this 
method 
Region growing methods:The region growing 
based segmentation methods are the methods that 

segments the image intovarious regions based on 
the growing of seeds (initial pixels). These seeds 
can be selected manually (based on prior 
knowledge) or automatically (based on particular 
application). Then the growing of seeds is 
controlled by connectivity between pixels and 
with the help of the prior knowledge of problem, 
this can be stopped. 
Region splitting and merging methods:The 
region splitting and merging based segmentation 
methods uses two basictechniques i.e. splitting 
and merging for segmenting an image into various 
regions. Splitting stands for iteratively dividing an 
image into regions having similar characteristics 
and merging contributes to combining the 
adjacent similar regions. Following diagram 
shows the division based on quad tree. 
1.2.5.  Edge-based methods 
In image segmentation process, the basic step is 
edge detection. It divides an image into object and 
its background. Edge detection divides the image 
by observing the change in intensity or pixels of 
an image. Gray histogram and Gradient are two 
main methods for detecting edge detections in 
image segmentation. In edge based segmentation 
methods, first of all the edges are detected and 
then are connected together to form the object 
boundaries to segment the required regions. The 
basic two edge based segmentation methods are: 
Gray histograms and Gradient based methods. To 
detect the edges one of the basic edge detection 
techniques like sobel operator, canny operator 
and Robert‟s operator etc can be used. Result of 
these methods is basically a binary image. These 
are the structural techniques based on 
discontinuity detection 
1.4.6PDE Based methods 
The partial differential equation based methods 
are the fast methods of segmentation. These are 
appropriate for time critical applications. There 
are basic two PDE methods: non-linear isotropic 
diffusion filter (used to enhance the edges) and 
convex non-quadratic variation restoration (used 
to remove noise). The results of the PDE method is 
blurred edges and boundaries that can be shifted 
by using close operators. The fourth order PDE 
method is used to reduce the noise from image 
and the second order PDE method is used to 
better detect the edges and boundaries 
1.4.7ANN Based methods 
The artificial neural network based segmentation 
methods simulate the learning strategies of 
human brain for the purpose of decision making. 
Now days this method is mostly used for the 
segmentation of medical images. It is used to 
separate the required image from background. A 
neural network is made of large number of 
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connected nodes and each connection has a 
particular weight. This method is independent of 
PDE. In this the problem is converted to issues 

which are solved using neural network. This 
method has basic two steps: extracting features 
and segmentation by neural network. 

TABLE I 
COMPARISON OF VARIOUS SEGMENTATION TECHNIQUES 

 
 

CONCLUSION 
Image segmentation has a promising future as the 
universal segmentation algorithm and has 
become the focus of contemporary research. As 
the result, image segmentation is affected by lots 
of factors, such as homogeneity of images, spatial 
characteristics of the image continuity, texture 
and image content. In this work, various 
techniques of image segmentation has been 
discussed, an overview of some related image 
segmentation techniques has been presented. The 
main image segmentation algorithms and 
classification of image segmentation are 
discussed. In this study, the overview of various 
segmentation methodologies applied for digital 
image processing is explain briefly. 
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