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ABSTRACT 
This Paper provides the various analyses of Image 

Segmentation techniques for any field of image processing 

based applications. Segmentation is considered as a basic 

need in image processing for find the lines, curves, 

boundaries, etc in an image.  In order to classify the 

segmentation techniques such as GA, Neural Network, Soft 

Computing and various image segmentation techniques and 

their performances analysis is done. Based on the 

performance analysis of segmentation techniques has been 

analyzed and conclude that each technique as best under the 

various field. 
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1. INTRODUCTION 
The image is a visual representation of things.  Image 

Segmentation is an essential part of image processing. The 

first and important processing of segmentation are to divide 

the image into multiple sub-regions depends on the particular 

feature. Segmentation is used to find the lines, curves, 

boundaries in an image. Now a day’s segmentation process is 

applying for medical field applications for treatment diagnosis 

and analyzing. Much work has been already done in image 

segmentation and algorithms for research work are carrying to 

overcome the segmentation problems to be efficient work.  

In the process of image segmentation, medical images the 

required details depend on the clinical application of 

particular problem [1]. The basic purpose of image 

segmentation is to improve the visualization process for 

disease identification in clinical purpose. The basic Principle 

of image segmentation is similarity and discontinuity. 

Similarity properties objects are utilized to find out the 

regions of interest. Under discontinuity properties, detecting 

the boundaries among sub-regions through the use of similar 

properties. In medical image segmentation, facing many 

problems like noise,      uniform intensity, and lack of diverse 

features.   

 

Fig 1: Purpose of Segmentation 

If noise occurs in image uncertainty will occur which will not 

easy for image classification [2]. The value of intensity pixels 

will be reform because of noise in the image. Noise can occur 

in the image due to blurring, etc. To handle the uncertainty 

image segmentation plays a vital role. 

2. EDGE DETECTION TECHNIQUES 
Edge detection is one of the types of image segmentation. 

This is most common approaches way of finding the 

discontinuity it can be identified by the pixel and it will 

compare with the neighbor pixel. If suspect that two 

connected pixels have the same level of intensity distribution 

it will form the edge and it will not enough so they will form a 

closed path [3]. The basic principles of edge detection 

techniques are Filtering, Enhancement, and Detection.  
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Figure 1: Type of Edges (a) Step Edge (b) Ramp Edge (c) 

Line Edge (d) Roof Edge 

2.1 Robert Edge Detection 
This operator is very simple and quick to compute, 2-D spatial 

gradient measurement on an image. The input to this operator 

is a grayscale image, the output of this operator performance 

complete magnitude of the image.  

 

Gx 

 

Gy 

The calculation of the gradient magnitude is as follows 

|G| = |Gx| + |Gy| 

2.2 Prewitt Edge Detection 
This operator is treated as a relevant way to calculate the 

magnitude and orientation of an image. Magnitude will be in 

X and Y directions this operator consists pair of 3 x 3 

convolution kernel and it is limited to 8 possible orientations.   

 

|G| = max (|Gi|: i=1 to n) 

Here, 

 Gi-The response of the kernel i at the appropriate pixel 

position  

n -The number of convolution kernels. 

 

2.3  Sobel Edge Detection 
This operator locates the edges containing highest gradient. It 

consists pair of 3 x 3 convolution. Single kernel easily other 

rotated by 90°.  

 

 

Approximate magnitude is computed by 

|G|= |Gx| + |Gy| 

Sobel Edge Detection Method – Steps  

Input: A Sample Image  

Output: Detected Edges.  

Step 1: Obtain the input image.  

Step 2: The mask Gx, Gy is applied to the input image.  

Step 3: The Sobel edge detection algorithm is applied.  

Step 4: Gradient magnitude is calculated.  

Step 5: Approximate magnitude is computed to obtain the 

result.  

Step 6: The angle of the gradient vector is the output edges. 

Table 1. Comparison Image Segmentation Operators 

 

3. MODALITIES OF MEDICAL IMAGE 

SEGMENTATION 
The segmentation process is applied to many medical filed for 

disease identification. MRI brain images in this images high 

SNR it requires segmentation to find out the ROI. The main 

motives for segmenting these images are extracting the brain 

volume [4]. Medical applications differ based on disease, the 

Computed tomography images main motive for analyzing this 

images for liver problems, heart, abdominal, stomach. 

Contrast is not so good compare with previous image [5]. 
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Ultrasound images are normally taken with a high rate of 

imperfection radiation is passed through the tissue so manual 

segmentation is done for this type of images [6]. Detection of 

the tumor is another important issue for physicians some 

algorithms are used for this type of images for detecting the 

tumor [7]. 

 

Figure 3: Types of Medical Image Modalities 

4. THRESHOLDING SEGMENTATION 
It is one of the simple methods for segmentation. Creating the 

binary images using grayscale images. It is further divided 

into three categories Local, Global, Merge. Local techniques 

fully depend on the pixels and neighborhoods. Global 

techniques are using the image histogram along with global 

texture properties [8]. Color images can segment using this 

method separate threshold should be set for all RGB 

components and need to combine all. Mostly HSV and HSL 

color models are using.   

4.1 Region Growing 
In this process, an ROI selection of initial seed points is the 

first work and adding the neighbor pixels to that particular 

region but it depends on the membership such as color. At 

first seed regions are identified based on a calculation of RGB 

components. First, seed point should have the minimum RGB 

component value four connected neighbors are used to grow 

the seed point [9]. The main application is to detect the tumor 

disease diagnosis it cannot  utilize on its own some 

additional operations are required for region growing. A new 

method for detection of brain abnormalities is proposed on 

[10]. This technique can be applied based on the mean and 

Max-Min strategies [11]. The image should be dividing into 

uniform blocks first, then region growing should test for each 

block and add with adjacent blocks. 

4.2 Region Splitting and Merging 
Split and merge technique is the opposite of the region 

growing. This technique works on the whole image. Region 

splitting is a top-down approach. It begins with a whole image 

and divides it up such that the segregated parts are more 

homogenous than the whole. Splitting alone is insufficient for 

reasonable segmentation as it severely limits the shapes of 

segments. Hence, a merging phase after the splitting is always 

desirable, which is termed as the split-and-merge algorithm. 

Any region can be split into sub-regions, and the appropriate 

regions can be merged into a region. Rather than choosing 

seed points, the user can divide an image into a set of arbitrary 

unconnected regions and then merge the regions in an attempt 

to satisfy the conditions of reasonable image segmentation 

[12]. Region splitting and merging is usually implemented 

with a theory based on quadtree data. 

4.3 Region splitting Method 
1. Let R represent the entire image. Select a predicate P.  

2. Split or subdivide the image successively into smaller and 

smaller quadrant regions.  

The splitting technique has a convenient representation in the 

form of a structure called a quadtree. In a quadtree, the root of 

the tree corresponds to the entire image and each node 

corresponds to the subdivision. 

4.4 Region Merging Method 
Merge any adjacent regions that are similar enough. The 

procedure for split and merge is given.  

1. Start with the whole image.  

2. If the variance is too large, break it into quadrants.  

3. Merge any adjacent regions that are similar enough.  

4.  Repeat step (2) and (3) iteratively until no more splitting or 

merging occurs.  

This technique requires the input data to be organized into a 

pyramidal grid structure of regions, with each region 

organized in groups of four in the case of 2D, and of eight in 

the case of 3D.   

5. SOFT COMPUTING TECHNIQUES 
In medical image segmentation, automatic diagnosis of 

disease identification plays a vital role [13]. Soft computing 

techniques have many applications are use for segmentation. 

These are Fuzzy Based Approach, Genetic Algorithm, and 

Neural Networks. 

 

5.1 Fuzzy Based Approach 
There are many research possibilities is going on for an 

increase this type based edge detection techniques by defining 

the membership function representing the degree of edge in 

each neighbor [14]. These approaches consider as a true fuzzy 

approach if this concept used for additional change the 

membership values.  

 

Figure 2:  Fuzzy Sets for Homogeneity Inference 

5.2 Genetic Algorithm Approach 
The genetic algorithm includes three major processes: 

Selection, Crossover, and Mutation. The selection checks out 

each individual and keep only the fittest ones in the 

population [15]. According to small probability, some less fit 

could be select others are removed from the population. 

Crossover combines the two individuals to include new ones 
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which will be better. Mutation operator causes for small 

changes in chromosome units for maintaining the population 

diversified during the optimization process. GAs are most 

extensive and details work for image segmentation the 

important reason for approach this technique is to deal with 

huge, complex search spaces somewhere only minimum 

amount of knowledge available about the objective function 

[16]. 

5.3 A simple GA consists of five steps  
1. Start with a randomly generated population of N 

chromosomes, where N is the size of population,              

l – length of chromosome x.  

2. Calculate the fitness value of function φ(x) of each 

chromosome x in the population.  

3. Repeat until N offspring are created: a. a. probabilistically 

select a pair of chromosomes from the current population 

using the value of fitness function.  

b. Produce an offspring yi using crossover and mutation 

operators, where i = 1, 2… N.  

4. Replace current population with newly created one.  

5. Go to step 2.  

 

Figure 3:  Flow Chart for Genetic Algorithm 

5.4 Neural Network Approach 
Neural Network is formed by several elements that are 

connected by various links with variable weights [17]. For 

pattern recognition techniques ANN is widely applied for 

medical image segmentation. Neural Network based on 

simulation of life, in particular, the human brain’s learning 

process, constitutes a huge number of parallel nodes. All 

nodes can execute some basic computing technique. The 

neural network can also reduce the requirements of expert 

intervention during the image segmentation process. This 

problem is prevalent in many age segmentation methods. 

Firstly, the image segmentation problem is converted into 

energy minimization or classification issues and so no. Then 

the issues are solved based on the neural network in this 

method. The neural network was trained with training sample 

set in order to determine the connection and weights between 

the nodes. Then the new images were segmented with trained 

neural network. Neural network segmentation method 

includes two important steps: feature extraction and image 

segmentation based on neural network.   

6. CONCLUSION  
In this paper brief idea of various image segmentation 

methods applied for medical image processing has been 

reviewed including medical image segmentation. Soft 

computing techniques namely, fuzzy based approach, Genetic 

Algorithm based approach, and Neural Network based 

approaches are applied in real-time medical images for 

segmentation purpose. In future, this paper may be taken as 

small guidance to the person interest to work in medical 

image segmentation environment and computer aided 

diagnosis disease identification. This can be extended to the 

classification, feature extraction concepts for disease 

identification in a medical environment.  
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