
International Journal of Computer Applications (0975 – 8887) 

Volume 139 – No.12, April 2016 

26 

A Perlustration of Various Image Segmentation 

Techniques 

Sonam Mandiratta 
Department of computer 
Science Amity University, 

Haryana 
 
 
 

 

Pooja Batra Nagpal 
Assistant Professor 

Department of Computer 
Science Engineering & 

Technology 
Amity University, Haryana 

 
 

Sarika Chaudhary 
Assistant Professor 

Department of Computer 
Science 

Engineering & Technology 
Amity University, Haryana 

 

ABSTRACT 

Image segmentation plays the main role in image processing. 

Segmentation defines as a process of splitting an image into 

multiple parts or multiple regions in order to analyze them. 

The aim of segmentation is to modify an image in such a way 

so that it can easy to analyze as well as understand. To 

analyze the different type of an Image in image processing, 

image segmentation plays a key step in it. The purpose of 

segmentation is to find out the meaningful information from 

an image. Image segmentation is also used to differentiate the 

various objects that are occurring in an image. Several images 

Segmentation techniques have been developed due to its 

importance in image processing. These segmentation 

techniques are also useful to make an image smooth as well as 

easy to evaluate. There are many techniques in image 

segmentation process and these techniques are Edge based, 

Region based, Thresholding based, ANN based, Fuzzy based, 

clustering based and watershed based that are discussed in this 

paper.  
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1. INTRODUCTION 

Image Segmentation partitioned the whole image into 

multiple parts in order to find out the meaningful information. 

This process is work on the behalf of some features which are 

Grayscale image, threshold value, RGB image, etc. [1]. Due 

to the importance of image segmentation, it is used in many 

fields like removing the unwanted noise from an image, 

medical images, machine vision, satellite images, computer 

vision, military, biometrics, Image Retrieval, features 

extraction and objects recognition etc. Till now, there is no 

perfect technique for image segmentation which can be 

applied on all type of images. It is a very difficult task to find 

out the best suitable segmentation technique which can be 

applied to a particular type of image. Since it is not necessary 

if a particular technique applied to one image remains 

applicable to another image.[4] Therefore, image 

segmentation has been classified into three categories like 

classical, AI (Artificial Intelligence) and hybrid technique. 

Using filters to remove the unwanted noise of an image is the 

an important part of image segmentation. [4] For enhancing 

the image as well as improve the quality of image, denoising 

means removing the unwanted noise is done before in 

segmentation process. On the basis of color, images are 

splitted into two types which are intensity and RGB images 

[10].The segmentation techniques which are mostly used  

Edge based segmentation, Fuzzy theory based segmentation, 

Artificial Neural Network (ANN) based segmentation, 

Threshold based image segmentation, Region based image 

segmentation, Clustering based segmentation and Watershed 

based segmentation. [2]. 

2. IMAGE SEGMENTATION 

      TECHNIQUES 
Image segmentation has deliberated as a vital part in image 

based applications. An application, such as image recognition, 

image compression, we cannot implement the full image 

directly for the cause that it is incompetent and unfeasible. 

In these types of applications image segmentation is needed. 

Consequently, various image segmentation techniques were 

recommended to segment an image before recognition or 

compression process [3, 4]. The assortment of the particular 

segmentation technique depends on the image type as well as 

environment of the problem. Selection of the segmentation 

techniques are based on the two factors that are discontinuity 

principle or similarity [3, 6]. 

 
 

Fig 1: Flow diagram of various segmentation techniques. 

2.1 Edge based segmentation 
In image processing field, edge plays a vital role. Edge 

defines as a boundary of an object [7]. It is used to detect the 

object boundaries in image segmentation process. Edge based 

segmentation depends on the edges that are found in an image 

by using edge detecting operators like Roberts, prewitts, 

sobel, LOG, canny etc. There are two categories of  edge 

detecting operators which are define as first order derivative 

and second order derivative. A group of connected pixels 

known as edge, that can be differentiated using intensity 
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gradient estimation [3]. It divides the image by observing the 

changes in pixels on basis of their intensity value of an image 

in segmentation process. Edges are detected when there is 

suddenly change in the brightness of image. Gray Histogram 

and Gradient are two methods of edge detection that are 

commonly used in image segmentation [11]. 

2.1.1 Gray histogram 

In this method, segmentation totally depends on choosing the 

accurate value of thresholding. The value of thresholding is 

either maximum or minimum and choosing the accurate value 

of threshold is very difficult because the gray histogram is 

alike for the images in which noise are existed if the value of 

thresholding is accurate then  the quality of edge detection 

will also improve.[5.] 

2.1.2 Gradient 
Gradient is known as the first derivative of an image is. With  

the help of local maxima and local minima value gradient 

method is used to find out the edge of an image The most 

common edge operators are like Laplacian of Gaussian (LOG) 

operator, sobel operator, Laplace operator, and canny edge 

operator that are used in gradient methods. These operators 

are also known as first order derivative. In these operators, 

canny operator gives the best result as compared to other 

operators. When there is sudden change in intensity, then 

Gradient based method works well as compared to gray 

histogram and the result of segmentation is adaptive to the 

direction of gradient [7, 8]. 

2.2 Region based segmentation 
This segmentation technique is also known as similarity based 

segmentation because segmentation is done based on the 

similarity of the given image. It divides an image into regions 

and that regions are compared on the basis of some predefined 

criteria. This approach uses the thresholding technique in 

order to separate the background from an image. This 

segmentation technique is very simple as compared to edge 

detection techniques. In this approach, each and every pixel is 

assigned to a particular region. The main purpose of region 

based segmentation is to produce such a region whose size is 

bigger and gives the result in some regions in the image [3, 8] 

The methods that are included in this technique are:- 

2.2.1 Region growing method 
Region growing method [7] is used for mining a particular 

image region which is connected that is based on some 

predefined criteria. This predefined criterion totally depends 

on intensity information. 

The main purpose of this method is to select a seed point and 

grow regions from this seed pixel. Seed point is a pixel or we 

can say a point from where we begin. [6] 

2.2.2 Region splitting and merging 

This method works against to the region growing method.  

Region splitting and merging is a top down approach because 

in this process the original image is divided into the regions 

that are not connected then merges it, while region growing is 

bottom-up approach because in which merging output is 

splitted according to the input. This approach works on whole 

image while region growing approach is not work on whole 

image. This approach is implemented with the quad tree data 

[2]. 

 

 

2.2.3 Watershed transform  
The watershed transform is a mathematical tool that can be 

used in image segmentation. This tool is very powerful and it 

gives better result as compared to another segmentation 

techniques. Watershed transform has various benefits like it is 

simple, fast processing as well as gives the whole division of 

an image in separated regions even if the gap is minor. [9] 

2.3 Thresholding based segmentation 
It is a simple segmentation technique. In this technique, a 

definite value is taken that is called threshold used for 

measurement. It is used to segment the images which are 

having light objects on dark background. [11, 12] This 

technique is based on   on the properties of an image. 

Thresholding based segmentation methods are:- 

2.3.1 Global thresholding 
This thresholding approach is used when the distribution of 

intensity will differ among foreground object and background. 

A particular threshold value is considered to separate the 

objects when the differences between these foreground and 

background objects are very different from each other [1, 6]. 

The threshold value (T) totally based on the pixel property 

and the intensity value of an image. The methods that are 

generally used in global thresholding are Otsu method, 

entropy based thresholding [6]. 

2.3.2 Local thresholding  
In this thresholding method an image is separated into sub-

part and each sub-part is thresholded distinctly. This method 

works differ from previous method because this thresholding 

method used many threshold values and assigned to each sub-

parts while in global thresholding only a single threshold 

value is used. Statistical thresholding, 2-D entropy-based 

thresholding and histogram transformation thresholding 

comes under this approach.  [5, 7]. 

2.4 Fuzzy based segmentation 
To analyze the any type of images as well as extract the useful 

data as per our requirement this techniques plays an important 

role. By default, unwanted noise occurred in an image, to 

remove it a function is used in this approach that is called 

Fuzzification function. For converting an intensity image into 

fuzzy image  

Fuzzification function is used.[9]. For getting a better result, 

different morphological operators are collective with fuzzy 

method. There are many approaches that are included in  

this method are following:- 

 

2.4.1Fuzzy Clustering Algorithm  
This fuzzy clustering approach is very ancient to 

segmentation. The generally used algorithms are Fuzzy k-

Means and Fuzzy C-means (FCM) that are used to make the 

clusters [3]. 

 

2.4.2Fuzzy Rule-Based Approach  
To integrate the relationship among pixels, fuzzy rule-based 

approach is used. In this method a function is used which is 

having three types that are used to segmenting an image, that 

function is called membership function. Membership 

function’s types are: Region pixel distribution, to measure the 

nearness of the region, and to find the 3D relationship 

between pixels [4]. 

 

2.4.3 Fuzzy connectedness using dynamic weights 
The customary segmentation outlines can’t resolve the 

difficulties that are related to fuzzy medical images. For 
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resolving these difficulties, they introduce a new algorithm 

that is known as Dynamic weight (DyW) algorithm which 

vigorously corrects the exact weights. This algorithm is also 

applicable in distingue images types [11]. 

2.5 ANN based segmentation 
ANN stands for artificial neural network. It is also called as a 

neural network or neural net. Neural net is a synthetic 

representation of human brain that tries to pretend its learning 

procedure. For decision making process, neural net is also 

used. In recent centuries; ANN have been extensively used to 

resolve the difficulties that are still occur in medical image 

segmentation. It is depends on repetition of life, mainly the 

learning process of human brain, that forms a large number of 

equivalent nodes [2]. This equivalent node can implement the 

fundamental computing. To carrying the connections among 

nodes and connection weights, learning process should be 

done The benefit of ANN based segmentation technique is 

that, it is not based on a probability density distribution 

function (PDD). When the data move away from the original 

position it could not affect the segmentation result. [3]. To 

reduce the necessities of snooping in image segmentation 

process, neural net is used. It could also use to reduce the 

proficient interference requests. The purpose of choosing the 

connecting among the nodes and weights among the nodes, 

neural net was expert with ordered of training model [9]. This 

segmentation approach consist of two stages- 

 

2.5.1 Feature extraction 
This stage describes the ANN’s data. It mined the features 

that are essential, this mined features are also helps in 

segmentation process.  
 

2.5.2Neural network dependent image 

Segmentation  
This stage performs the segmentation behalf on the essential 

features that are extracting from an image. Basically, It has 

three features:-  

(i) Fast calculating and equivalent calculating’s ability build it 

unable to work on real ground. 

(ii) When the data move out from their normal position, better 

segmentation results are carried out. 

(iii) Great toughness creates it exempt to noise [8, 18].  

 

2.6 Clustering based segmentation: The 

concept of clustering is used in many areas like data mining,  

Image processing etc. Clustering is an unverified knowledge 

profession, at which the necessities to comprehend a limited 

set of classifications known as clusters to detect the\pixels. No 

training stages are cast-off in this unverified clustering [1]. A 

parallel condition is defined among the pixels and then these 

pixels are merged to construct the clusters. These Parallel 

conditions contain the image’s elements which are dimension, 

RGB, surface etc. [17]. The cluster’s quality behalf on two 

factors, which criteria is used and how this criterion is 

applied. The core determination of clustering algorithm is to 

return the good segmentation result. The commonly clustering 

methods are hard clustering, k-means clustering, fuzzy 

clustering, etc. 

2.6.1 Hard clustering 
Hard clustering method considers that an image’s pixels 

belong to one cluster and boundaries are also among each 

cluster. K-mean algorithm is a hard clustering algorithm that 

is used mostly [4, 12]. K-mean clustering is a clustering 

method that collects the n as no. of  pixels of an image into k 

number of clusters where no. of clusters(k) is less than no. of 

pixels(n) means k<n and the value of k is positive. Primarily 

the centroids of the predefined clusters are set arbitrarily 

[6].Clusters is designed from the peak with nearly features 

that are pixel’s gray level intensity and pixel intensity’s 

distance [2]. K-means clustering algorithm is explained 

below:- 

(i)  Arbitrarily pick the K’s value.  

(ii) Arbitrarily select K pixels that are dissimilar intensity act 

as Centroids.  

(iii) Centroids are ruling out by computing mean of pixel 

values in a region.  

(iv) Relate the k’s pixel to each Centroid and allocate the 

pixel to the Centroid that is very close to it and form the 

clusters. When all the pixels have been assigned, the basic 

clustering has been done. 

(v) Again calculate the each cluster’s mean as well as position 

of Centroids that in K Clusters.  

(vi)Till all the Centroids are not stretched, continue the step 

(iv) and (v). [3] 

2.6.2 Fuzzy clustering 
When the boundaries among dissimilar objects of an image. Is 

not mentioned, in that situation Fuzzy clustering is used. It 

splits the input pixels into clusters on the origin of similarity 

measures that are space, connectivity, and intensity. [5] The 

benefits of this clustering are that, it is easily understandable 

because it uses fuzzy set. Possibility c-means(PCM) and 

Fuzzy c means(FCM) algorithm,GK(Gustafson-Kessel),GMD 

(Gaussian mixture decomposition), FCV (Fuzzy C varieties), 

AFC, FCS, FCSS, FCQS, FCRS all these algorithms are most 

generally used fuzzy clustering algorithms.[1] To preserve the 

many information FCM algorithm is considering as compared 

to other clustering algorithms. [2, 6] 

 

2.7 Watershed based segmentation 
Watershed transformation is an apparatus that is used for 

image segmentation. It is established on the association 

process. One of the most apparatus used for image 

segmentation is watershed transform [20]. This apparatus can 

be used in image processing field, image segmentation that is 

a part of image processing. The benefits of watershed based  

segmentation is that it can be apply  on any type of image like 

intensity, binary as well as texture image,  high processing 

speed and it also produce the complete division of the image 

is compared to other image segmentation techniques It is a 

part of region-based segmentation technique. [21].To 

implements the watershed, three methods are defined:- 

2.7.1 Distance transforms approach 
This approach offers a range of the splitting the pixels in 

an image. A function is used that is known as (bwdist) that is 

used to find out the distance among each pixel of an image 

that is set to either off or on [10]. 

2.7.2 Gradient method 
This method used a function that is called as gradient 

magnitude function which is used to preprocess an intensity 

image earlier to use the watershed transform for segmenting 

an image. After applying this function to an image outputs 

comes in either high pixel values or low pixel values. The 

high pixel values of an image are occurring along object edges 

and low pixel values are everywhere except object edges. The 
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procedure of this method to perform the segmentation is 

below: - firstly, find out the edges of an image that is being 

processed, and then apply watershed of the gradient. The 

weakness of this approach is over-segmentation [14]. To 

reduce this weakness another method is proposed that is 

marker controlled method. [21] 

2.7.3 Marker controlled method 
When the watershed transforms method implemented to the 

gradient image without non-stop, over-segmentation problem 

comes. To overcome this problem a method is presented that 

is known as marker. A marker is a linked constituent that 

suitable to an image. Markers are used to recover the 

limitation of gradient method. The two types of marker are 

internal markers and external markers. To find out the objects 

of an image, internal markers are used. While to find out the 

boundary of an image, external markers are used. [15, 20] 

 

Table1: Comparison of various segmentation techniques. 

Segmentation 

Techniques 

Pros. Cons. 

Edge based 

Segmentation 

It works on those 

images which 

have best contrast 

between objects 

and background 

of an image. 

It does not work on 

those images which 

have low contrast as 

well as edges are not 

defined in a proper 

manner. 

Region based 

segmentation 

It works well on 

noisy images as 

compared to edge 

based approach. 

It is more expensive 

in calculating the 

computational time 

as well as memory. 

Thresholding 

based 

segmentation 

It is simple 

method and 

mostly used for 

segmentation. It is 

also used in real-

time applications. 

Highly noise 

sensitivity.  

Choosing -an 

accurate value of 

threshold is a very 

difficult task. 

Fuzzy based 

segmentation 

Fuzzy 

membership 

function can also 

be used to display 

the properties of 

an image. 

To determine the 

Fuzzy membership 

function is a critical 

part. 

ANN based 

segmentation 

Used to solve the 

complex 

problems.  

 

It requires apriori 

learning parameter. 

Training time is 

lengthy. 

Clustering based 

segmentation 

K-means 

clustering works 

faster for small 

values of k. 

Remove the noisy 

parts. 

Difficult to estimate 

the fixed no. of 

clusters. 

It is expensive. 

Watershed based 

segmentation 

Its computation 

speed is fast. 

over segmentation 

 

3. CONCLUSION 
In this review paper various methods of image segmentation 

have been described, an outline of all related image 

segmentation approaches have been presented in this review 

paper. These image segmentation methods are discussed in 

this paper in recent technologies such as face identification, 

image identification, pattern recognition, image deblurring, 

disease detection etc. After the inspection of different 

methods of image segmentation, it is noticed that these 

methods may be used in many advanced fields such as for 

identification of regions images or object. Based on 

investigation, the conclusion is that image segmentation has a 

favorable future and a lot of work is necessary for evolving a 

best segmentation technique which has an ability to applied 

universally. For getting a better result of image segmentation 

we can also use hybrid approaches that means combining two 

approaches. 
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