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ABSTRACT: To make the image more meaningful and easy to analyze, it is necessary to change its representation and 
simplify the image through the segmentation. Segmentation separates the digital image into multiple segments (set of 
pixels) and each segment possesses different features such as texture, color, intensity and many statistical properties. It 
is a way to interpret an image in detail. To visualize the ROI (Suspicious region) in any image segmentation is a prime 
function in image processing and computer vision. The goal of this study is to outlines some commonly used 
segmentation techniques in image processing like thresholding, edge based and region based with their merits and 
demerits. After that we present the comparison between segmentation techniques based on some specific parameters 
and find out suitable one.  
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I. INTRODUCTION 
 

Segmentation of an image done to achieve mainly two objectives first is to construct an image into several parts to 
discover various image features and second is to extract meaningful information from an image and change the image 
representation into higher-level units that is much more meaningful for the future image analysis. Image segmentation 
involves separating a digital image into multiple meaningful regions (sometimes termed as region of interest (ROI)) 
and set of pixel regions that are strongly correlated with features and object of interest in the image. [3, 25] Region of 
interest used in image processing such as feature extraction, selection and disease classification. While segmentation, 
image is preprocessed which includes image enhancement, smoothening, filtering, restoration and pixel representation 
which is essential step to improve the segmentation process and noise filtering. [6, 2, 24] The segmented image is a set 
of contours that will rejoin to form the entire image and the level of segmentation is application dependent and also 
depends on the features that the image contained such as color, texture, shape, pixel intensity etc. [6, 7, and 24]  
 
Image is a very successful source for information transmission. There is no universally available method for image 
segmentation so it is a challenge to develop an efficient method which will facilitate to understand an image and mine 
information from them to execute various jobs such as extracting harmful tissues from body scan, finding cancer cells, 
detection of airport from remote sensing data, robot navigation etc. [1] Segmentation is very primary and  essential 
process in many image processing steps and also useful in image interpretation and analysis because object specific 
knowledge is require for the image interpretation, so image segmentation is a very  important step in image analysis, 
visualization and object representation. Segmentation used to detect, recognize and measure the image objects. The 
segmentation process is used to differentiate between low and high level image processing. However it is very hard to 
get consistent and correct segmentation of an image by automatic means. Image segmentation turn into very popular 
area because there are many practical application areas of image segmentation such as in medical imaging (locate 
tumors, diagnosis, study of anatomical structures), satellite images to classify terrains, optical character recognition 
(OCR), image compression, watermarking, machine vision, brake light detection, traffic control and industrial 
inspection and so on where it is such a unpractical thing to process whole image directly. [1, 9] 
Segmentation mainly define as grouping an image pixels into multiple non-overlapping regions (set of pixels) that have 
homogeneous attributes such as intensity, color, range, texture. The regions must be connected and the union of 
adjacent regions needs to be non-uniform with respect to the same characteristics. Segmentation consistently only 
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extracts those features or parts of the image that need to be analyzed further. [2] Discontinuity and similarity are the 
two basic properties of intensity and the image segmentation techniques are based on these two. 
 

II. SEGMENTATION TECHNIQUES 
 

Image segmentation techniques are basically categorized into two categories: discontinuity approach (edge- based) and 
similarity approach (region- based) based on the two basic properties of the image. Segmentation method which is 
based on the discontinuity property of pixel, separate the image simply based on the sudden changes in intensity and it 
includes boundary or edge based techniques and the segmentation method based on similarity and homogeneity, 
partition the image by constructing the groups which are very analogous to each other and it uses methods like 
Thresholding, merging, region splitting and region growing. [4, 29, 25] The selection of image segmentation method is 
based on nature of the considered image and problem. There are numerous natures of images that need to be processed 
and analyze such as radiographic images, MRI images, color, grayscale images etc. Image segmentation techniques can 
be classified as:- 
 

FIG. 1. VARIOUS TYPES OF SEGMENTATION TECHNIQUES [32] 
   
A. THRESHOLDING BASED 
 

Thresholding is one of the simplest and broadly accepted tools for the image segmentation to separate light objects 
from the dark background based on the image feature such as color, intensity and texture. [3, 25, 24] Intensity is a very 
common property that pixels of an image can share, so we use a natural way to segment image into regions is 
Thresholding. [25] This method separate the image into two parts, black as background and white as foreground by 
choosing a satisfactory threshold value T or we can say that it converts the image into binary form. Binarization 
simplifies the recognition and classification process because it contains all the primary information regarding to the 
position and shape of the object of the interest. [3] With the help of this method we can separate light and dark regions. 
One of the major difficulties with Thresholding is that we only consider intensity of the pixels and ignore the spatial 
information of the pixel values so it is inefficient in those images having blur boundaries. Sensitivity and specificity 
needed for the classification and this method often lacks in these properties. There are no sharp and well-defined 
boundaries in case of multimodal histogram and only on the basis of gray level values it is very difficult to define 
statistical and functional measures. [23] To solve these problems we use region growing based segmentation. [21, 30]        
One of the main tasks in Thresholding is to choosing an accurate threshold value which is very difficult. [24] There are 
several methods to choose a threshold such as user can randomly select the value, to make Thresholding more robust 
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threshold algorithm can automatically compute a value, known as automatic Thresholding, we can make a histogram of 
the image pixel intensities and with the help of mean and median one can choose a threshold. Thresholding techniques 
can be classified as: - [23] 
       
 Global Thresholding 

When the intensity distribution among the background and foreground objects is different, a single threshold value 
can be used to differentiate both the objects. The threshold value purely depends on the pixels property and gray-level 
value of an image. This Thresholding is inappropriate for the complex documents and sometimes produce noise. There 
are some popular global methods as traditional, iterative and multistage. [22, 23] 
 Local Thresholding 

To overcome the drawbacks of global Thresholding it comes into existence. When there is a use of different 
threshold value for each pixel in an image it is called as local or adaptive Thresholding. [22, 23] 
 
B. EDGE BASED  
 

Edge detection technique is based on the discontinuities in image values between different regions and highlights 
intensity changes. [25] Point, line and edges are the main types of discontinuity in the grey level. Edges generally 
composed with the pixels in the image where the gray value changes drastically from one pixel to another. Generally 
objects on boundaries have a tendency to produce abrupt intensity changes. Using edge detection operators this method 
used to find the edge information in the image and transform original image into edge images. Pixels between boundary 
of two regions form edge. Generally filtering, enhancement and detection of edge points are the three main steps to 
carry out edge detection process. [8, 13] Edges are the most essential part in the image because an image contains most 
important features such as corner, lines, curves etc on their edges. [10] Edge detection decreases the amount of data 
size to be processed and sort out the useless information and save essential structural properties in the image.[20, 12] 
Gradient based 1st order derivative (sobel operator, Prewit operator, Robert operator) and laplacian based 2nd order 
derivative (Laplacian of Gaussian, canny edge detection) are the two commonly used methods for edge detection. [10] 
Edge detection mainly used for object detection and image segmentation and serves wide variety of application such as 
security, image compression and enhancement, multimedia communication, computer vision etc and it gives poor 
performance in the presence of noise. [10]    
 
C. REGION BASED 
 

Region based technique is also known as “similarity based segmentation” used to find out region directly. [8, 28] It 
partition an image into uniform sub-regions based on some properties such as texture, color, intensity etc. Pixels belong 
to same intensity characteristics and closed to each other can be group together and assumed to be in same object. 
Region contains more information because it covers more pixels than edges. To detect regions we use texture and it is 
not simple to handle it with edges. In noisy images where edges are difficult to get, region growing technique is used. 
Watershed algorithm, region split and merge algorithm and region growing algorithm are the some commonly used 
methods of region based technique. It is a simple and robust method used to partition image into uniform regions 
correctly and give original image with clear edges using spatial information but it use high computation power. [20, 30] 

 
III. REVIEW OF LITERATURE 

 
Singh P, Chadha S.R. (2013). [1] The study suggested a novel approach to divide the image into multiple pieces to 
get more efficient vision of the image. They adopt one of the segmentation technique based on edge detection of the 
image present in the background and foreground. According to their suggested approach, after having the edge 
detection, dilation is applied over it from which is correctness is achieved for all type of images but stability is not 
achieved in the case of .png format.   
Tamilselvan K.S, Murugesan G, Kandasamy K. (2015). [2] Here  in this paper researchers proposed a idea which is 
suggested as combination of different techniques such as Wavelet, Curvelet (clearly used for denoising) and 
Multiple Kernel Fuzzy C Mean Algorithm (preferred for 2-D and curvy images), to identify and extract the defected 
region from the clinical CT Image. Experimentally after applying their proposed work in noisy medical CT scan 
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images they found 96.5% increment in efficiency. As a future work they will try to implement an algorithm which is 
also suited for MRI, PET and SPET images. 
Chandrakala M, Durgadevi P. (2016). [3] By comparing the existing algorithm with their proposed work they 
suggested threshold based segmentation technique using block processing for removal of non-uniform illumination 
background. In their proposed algorithm, image is segmented into M*N block on which global threshold as applied 
for each block. They concluded their technique as it has been proven by giving better and relevant results as 
compared with contemporary methods. 
Sambasivarao Ch, Naganjaneyulu V. (2014). [4] Authors proposed a novel approach of boundary detection and 
image segmentation which is based on one of the common properties of image named as perceptual organization 
model. This work has to be proven for the outdoor images for their background recognition. The author’s aim is to 
recognize the strictly structured objects (combination of constituent parts) to get the accurate and efficient 
segmented image. 
Singh P, Singh A. (2016). [5] Reviewed various segmentation techniques such as region based. Threshold based, 
cluster based and generic algorithm optimization based segmentation. They found region growing based 
segmentation well accurate as compared to other techniques except its limitation of having low intensity and 
complex background images. So by using fuzzy based modified shift and minimum spanning tree, they will 
probably improve multi spectral image segmentation.  
R. Yogamangalam, B. Karthikkeyan. (2013). [8] Have studied the most commonly used segmentation techniques 
such as edge detection, model based, thresholding, clustering etc and discuss its advantages as well as 
disadvantages. Authors also mention the Markov Random Field (MRF) is the best method for denoisation of images 
and thresholding is the simplest and comparatively fast method for the image segmentation and segmentation 
techniques varies from application to application.   
Jamil A. M. Saif, Al-Kubati A. A. M, Hazaa A. S, Al-Moraish M. (2012). [25] Authors compares two segmentation 
techniques first is Otsu thresholding (based on similarity approach) and second is Canny edge detection (based on 
discontinuity approach) and tests their correctness and stability on variety of medical and other types of images. For 
the segmentation purpose these two algorithms are best but for the endoscopic images canny algorithm is more 
suitable because in these images objects are not clearly separable from the background. 
Abubakar F. M. (2013). [24] Author presents this paper on Global thresholding segmentation technique on the noisy 
images by using MATLAB software. With the help of this techniques images corrupted with noise such as Salt, 
Pepper and Gaussian firstly converted into grayscale and than by using this technique objects of these images will 
successfully removed from the background. 
A. Manikannan, J. SenthilMurugan. (2015). [28] this paper firstly discuss on the some commonly used segmentation 
techniques as well as their advantages and drawbacks and proposed a technique based on the watershed algorithms 
to remove the limitation of the existing system. In existing system there is no proper way defined to process and 
alter an image in a desired manner. The proposed system provides image modification according the specification 
for the future accuracy.  
Thakur A. K, Madhusudan. 2016. [15] Paper provides an overview on image segmentation techniques and principle 
of image segmentation with their major application areas. To achieve higher accuracy in result of image 
segmentation some methods with common attributes will combine because there is not any perfect image 
segmentation method. 

 
 

IV. TABLE 1. COMPARISON OF SEGMENTATION TECHNIQUES 
V.  

Parameters  Thresholding  Edge based segmentation Region based 
segmentation  

Performance  Best  Excellent  Good  
Color space HSI Images, combination of 

YIQ values and RGB  and 
Grayscale 

gray levels and  RGB Image RGB and grayscale 
image, intensity and 
saturation.  

Segment level Homogeneity discontinuity  in homogeneity homogeneity 
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Segmentation effect Good  Average  Normal  
Complexity  Very low complexity Average complexity  More complexity  
Quality measurement Depends on chosen threshold 

value 
Based on Intensity variation Based on similar 

pixel regions 
 

VI. CONCLUSION 
 

There is a need of image segmentation because the quality of images is directly affected by the temperature, noise and 
pressure. There are many factors on that segmentation depends such as pixel color, intensity, texture, similarity of 
images, image content and problem domain. According to the above comparison, the all segmentation algorithms do 
not guarantee same kind of result for all type of images so we can choose segmentation techniques that give efficient 
and accurate performance according to our problem area. Further research is immense required to produce a adaptive 
segmentation technique that will be applicable for all the images in any area of applications.  
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