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Abstract— The aim of this paper is to give a detailed 

information about the image segmentation techniques in the 

Digital Image Processing. The problems identified during 

image segmentation makes a greater challenge to the 

computer vision. In this paper we have discussed the main 

aspects of algorithm for the further development in image 

processing technique. This will help the to determine the 

accurate results in image segmentation and the efficiency is 

improved.    
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I. INTRODUCTION 

Image segmentation is the process of splitting up the images 

in to the pixels. Various features are considered for the 

image segmentation. Image segmentation is one of the most 

critical and essential steps, with the help of which, we can 

understand images and extract information or objects. It is 

the process of segregating an image into one or multiple 

segments that change the representation of an :image into 

objects of interest, which then becomes more meaningful 

and can be easily analyzed[1]. Once the objects of interest 

are identified in an image, the shape of the object is stored 

using object boundary information. As digital images are 

stored and processed in a grid format where spacing is equal 

between pixels along x and y directions, the boundary pixels 

are coded by following the boundary of the connected object 

in say clockwise direction, assigning a direction to segments 

joining two consecutive pixels. 

II. IMAGE SEGMENTATION 

Segmentation subdivides an image into its constituent 

regions and objects. The level to which the subdivision is 

carried depends on the problem being solved that is 

segmented should stop when the objects of interest in an 

application have been isolated. Segmentation of non-trivial 

images is one of the most difficult task in image processing. 

Segmentation accuracy determines the eventual success or 

failure computerized analysis procedures. Segmentation 

algorithms for monochrome images generally are based on 

one of two basic properties of image intensity values: 

Discontinuity and similarity. 

In the first category the approach is to partition an 

image based on abrupt changes in intensity such as edges in 

an image. The principal approaches in the second category 

are based on portioning an image into regions that are 

similar according to a set of predefined criteria. 

III. CURRENT SEGMENTATION TECHNIQUES 

There are various process were considered in image 

segmentation techniques. There are many challenging issues 

like development of a unified approach to image 

segmentation which can be applied to all type of images, 

even the selection of an appropriate technique for a specific 

type of image is a difficult problem[2][3]. 

 

A. Edge Detection: 

Edge detection in particular has been staple of segmentation 

algorithms for many years. Edge detection is the most 

common approach for detecting meaningful discontinuities 

in intensity values. Such discontinuities are detected by 

using first order derivative of choice in image processing is 

the gradient. 

The basic idea behind thee edge detection is to find 

the places in an image where the intensity changes rapidly, 

using one of two general criteria 

1) Find places where the first derivative of the intensity is 

greater in magnitude than a specified threshold 

2) Find places where ether second derivative of the 

intensity has a zero crossing 

B. Line Detection using Hough Transform: 

Edge detection algorithms typically are followed by linking 

procedures to assemble edge pixels in to meaningful edges. 

one approach that can be used to find and link line 

segments in an image in a Hough transform. Given a set of 

points in an image suppose that we want to find subsets of 

these points that lie on straight lines. One possible solution 

is to first find all lines determined by every pair of points 

and then find all subsets of all points that are closed to 

particular lines. 

The first step in using the Hough transform for line 

detection and linking is peak detection.  Fiding a meaningful 

set of distinct peaks in a Hough transform can be 

challenging.  Because of the quantization in space of the 

digital image, the quantitation in parameter space of the 

Hough transform, as well as the fact that edges in typical 

images are not perfectly straight, Hough transform peaks 

tend to lie in more than one Hough transform cell. 

C. Segmentation Using The Watershed Transform: 

In Geography, a watershed is a ridge that divides areas 

drained by different river systems. A catchment basing is a 

geographical area draining into river or reservoir. The 

watershed transform applies these ideas to gray-scale image 

processing in a way that can be used to solve a variety of 

image segmentation problems.  

A tool commonly used in conjunction with a 

watershed transform for segmentation is the distance 

transform. The distance transform of a binary image is 

relatively simple concept it is a distance from every pixel to 

the nearest non zero valued pixel. 

The gradient magnitude is used often to preprocess 

a gray scale image prior to using the watershed transform 

for segmentation. The gradient magnitude image has high 

pixel values along object edges and low pixel values 

everywhere else ideally then the watershed transform would 

result in watershed ridge lines along object edges. 

IV. CLUSTERING BASED IMAGE SEGMENTATION  

Grey level methods can be directly apply and easily 

extendable to higher dimensional data. Clustering is also 
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applicable in color and multispectral images[5]. There are 

two main methods in clustering: 

A. K-Means  

The k-means methods of clustering are obtained based on 

the principle of minimization of the sum of squared 

distances from all points in each cluster domain to the 

cluster center. This sum is also known as the within cluster 

as opposed to the between cluster distance which is the sum 

of distance between different cluster center and the global 

mean of the entire data set.  

B. Fuzzy K-Means  

The Fuzzy K-means method is a two stage process involving 

a “coarse” segmentation followed by a “fine” segmentation. 

The “coarse” segmentation involves smoothing the 

histogram of each of the color components and using the 

first and second derivatives of the smoothed histograms to 

find the valleys which will then be the thresholds. A safe 

area surrounding the thresholds is then determined, and 

every pixel not falling into any safe area is assigned to a 

cluster based on its red, green and blue values and cluster 

centers are calculated. The “fine” segmentation involves 

assigning each pixel which belongs to a safe area to its 

closest cluster by calculating fuzzy membership functions.  

V. CONCLUSION 

In this paper, we have discussed about the image 

segmentation and it’s the various techniques. These 

techniques are applicable in different fields like medical 

imaging, object recognition, pattern recognition etc. by 

studying this topic in depth, we got to know that, image 

segmentation is having vital use and challenging future in 

image processing. 
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