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ABSTRACT

The findings of image segmentation reflect its expansive applications and existence in the field of digi-
tal image processing, so it has been addressed by many researchers in numerous disciplines. It has a 
crucial impact on the overall performance of the intended scheme. The goal of image segmentation is 
to assign every image pixels into their respective sections that share a common visual characteristic. In 
this chapter, the authors have evaluated the performances of three different clustering algorithms used 
in image segmentation: the classical k-means, its modified k-means++, and proposed enhanced cluster-
ing method. Brief explanations of the fundamental working principles implicated in these methods are 
presented. Thereafter, the performance which affects the outcome of segmentation are evaluated consid-
ering two vital quality measures, namely structural content (SC) and root mean square error (RMSE). 
Experimental result shows that the proposed method gives impressive result for the computed values of 
SC and RMSE as compared to k-means and k-means++. In addition to this, the output of segmentation 
using the enhanced technique reduces the overall execution time as compared to the other two approaches 
irrespective of any image size.

1. INTRODUCTION

Digital image processing refers to the processing of digital images by means of a digital computer. A 
digital image consists of a limited number of elements, and each element has a particular value and a 
location. These elements are referred to as pixels.

Image processing is a simple method of conversion of an image to its digital form for the purpose 
of enhancing its visual appearance or extracting some useful information from it. The whole concept of 
image processing includes obtaining an input image by digital photography or video frame, examining 
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and maneuvering the image in order to spot some patterns that are normally not visible to human eye, 
or sharpening the image for better viewing, or retrieving those portions of the image that are of interest, 
and finally outputting the resulting image based on some image analysis.

An image may be defined as a matrix in which the picture elements or the pixels are arranged in 
columns and rows. Mathematically, an image is a two dimensional function, f(x, y), where x and y are 
spatial coordinates. The amplitude of f at any pair of plane coordinates (x, y), which is the gray level or 
intensity of the image at that point. We will employ two vital ways to represent digital images. Assume 
an image f(x, y) has M rows and N columns. For convenience, we shall use integer values for x and y. 
Hence, the values of coordinates at origin are (x, y) = (0, 0). The next values along the first row of the 
image are (x, y) = (0, 1). Figure 1 show the coordinate convention used.

Thus, the total M*N digital image can be represented in the following form:
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The distribution of an image into meaningful compositions, formally referred as image segmenta-
tion, is often a crucial step in image analysis, object illustration, visualization, and several other image 
processing tasks. The aim of the segmentation in image processing consists of dividing an input image 
into several regions with similar characteristics like color, texture, intensity, etc. The pixels that share 
a certain amount of common visual characteristics are clustered into same regions as compared to the 
other pixels.

Figure 1. Representation of digital images using coordinates



 

 

17 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/an-enhanced-clustering-method-for-image-

segmentation/208054

Related Content

Evolutionary Algorithms: Concepts, Designs, and Applications in Bioinformatics
Ka-Chun Wong (2016). Handbook of Research on Advanced Hybrid Intelligent Techniques and

Applications (pp. 190-215).

www.irma-international.org/chapter/evolutionary-algorithms/140455

Classification of the Emotional State of a Subject Using Machine Learning Algorithms for

RehabRoby
Duygun Erol Barkanaand Engin Masazade (2017). Artificial Intelligence: Concepts, Methodologies, Tools,

and Applications  (pp. 2160-2187).

www.irma-international.org/chapter/classification-of-the-emotional-state-of-a-subject-using-machine-learning-algorithms-

for-rehabroby/173420

An Analytical Study on Machine Learning Techniques
Law Kumar Singh,  Pooja, Hitendra Garg, Munish Khannaand Robin Singh Bhadoria (2021).

Multidisciplinary Functions of Blockchain Technology in AI and IoT Applications (pp. 137-157).

www.irma-international.org/chapter/an-analytical-study-on-machine-learning-techniques/265397

An Intelligent Particle Swarm Optimization for Fuzzy Based Heterogeneous Radio Access

Technology (RAT) Selection
J. Preethiand S. Palaniswami (2012). International Journal of Intelligent Information Technologies (pp. 23-

42).

www.irma-international.org/article/intelligent-particle-swarm-optimization-fuzzy/74828

CoAP-Based Lightweight Interoperability Semantic Sensor and Actuator Ontology for IoT

Ecosystem
Sukhavasi Suman, Thinagaran Perumal, Norwati Mustapha, Razali Yaakob, Mohd Anuaruddin Bin

Ahmadonand Shingo Yamaguchi (2021). International Journal of Ambient Computing and Intelligence (pp.

92-110).

www.irma-international.org/article/coap-based-lightweight-interoperability-semantic-sensor-and-actuator-ontology-for-iot-

ecosystem/275760

http://www.igi-global.com/chapter/an-enhanced-clustering-method-for-image-segmentation/208054
http://www.igi-global.com/chapter/an-enhanced-clustering-method-for-image-segmentation/208054
http://www.irma-international.org/chapter/evolutionary-algorithms/140455
http://www.irma-international.org/chapter/classification-of-the-emotional-state-of-a-subject-using-machine-learning-algorithms-for-rehabroby/173420
http://www.irma-international.org/chapter/classification-of-the-emotional-state-of-a-subject-using-machine-learning-algorithms-for-rehabroby/173420
http://www.irma-international.org/chapter/an-analytical-study-on-machine-learning-techniques/265397
http://www.irma-international.org/article/intelligent-particle-swarm-optimization-fuzzy/74828
http://www.irma-international.org/article/coap-based-lightweight-interoperability-semantic-sensor-and-actuator-ontology-for-iot-ecosystem/275760
http://www.irma-international.org/article/coap-based-lightweight-interoperability-semantic-sensor-and-actuator-ontology-for-iot-ecosystem/275760

