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ABSTRACT

This chapter presents a novel variant of histogram equalization (HE) method called 
multi-thresholded histogram equalization (MTHE), depending on entropy-based 
multi-level thresholding-based segmentation. It is reported that proper segmentation 
of the histogram significantly assists the HE variants to maintain the original 
brightness of the image, which is one of the main criterion of the consumer electronics 
field. Multi-separation-based HE variants are also very effective for multi-modal 
histogram-based images. But, proper multi-seaparation of the histogram increases 
the computational time of the corresponding HE variants. In order to overcome that 
problem, one novel parameterless artifical bee colony (ABC) algorithm is employed to 
solve the multi-level thresholding problem. Experimental results prove that proposed 
parameterless ABC helps to reduce the computational time significantly and the 
proposed MTHE outperforms several existing HE varints in brightness preserving 
histopathological image enhancement domain.
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INTRODUCTION

Contrast enhancement methods have been applied for better visual interpretation. 
Histogram Equalization (HE) is one of the most simple and widely used method for 
contrast enhancement (Gonzalez, R.C., Woods, R.E. (2002)). Basically HE computes 
linear cumulative histogram of the original image and dispenses intensity values over 
its dynamic intensity range. HE based techniques have been used in medical image 
processing, satellite image processing etc. The method of Traditional Histogram 
Equalization (Gonzalez, R.C., Woods, R.E. (2002)) is described below:

The method of Traditional Histogram Equalization (Chen, S. D., Ramli, A. R. 
(2004)) has the following steps:
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 is the histogram of image f.  the cumulative density function is defined as 
(Chen, S. D., Ramli, A. R. (2004)):
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Traditional HE maps the corresponding image into the total dynamic range 
X X
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, −





  with the help of the CDF  as given below:

f X X X X CDF X
L( ) = + −( ) ( )−0 1 0

.  (3)

In the HE procedure the entire gray levels are distributed uniformly, HE improves 
the image contrast and maximizes the image entropy and also change the mean 
brightness of the output image to the middle of the gray level regardless of the input 
image’s mean (Chen, S. D., Ramli, A. R. (2004), Kim, Y.T. (1997)). The equation 
of mean or statistical expectation E .( )  of the output image G is given below:



 

 

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/multi-thresholded-histogram-equalization-

based-on-parameterless-artificial-bee-colony/202193

Related Content

Towards a Methodology for Monitoring and Analyzing the Supply Chain

Behavior
Reinaldo Moraga, Luis Rabeloand Alfonso Sarmiento (2008). Handbook of

Computational Intelligence in Manufacturing and Production Management (pp. 186-

208).

www.irma-international.org/chapter/towards-methodology-monitoring-analyzing-supply/19359

Granular Computing and Human-Centricity in Computational Intelligence
Witold Pedrycz (2012). Machine Learning: Concepts, Methodologies, Tools and

Applications  (pp. 1721-1735).

www.irma-international.org/chapter/granular-computing-human-centricity-computational/56222

Machine Learning Approach for Multi-Layered Detection of Chemical Named

Entities in Text
Usha B. Biradar, Harsha Gurulingappa, Lokanath Khamariand Shashikala Giriyan

(2016). International Journal of Software Science and Computational Intelligence (pp.

1-15).

www.irma-international.org/article/machine-learning-approach-for-multi-layered-detection-of-

chemical-named-entities-in-text/161709

Relevant and Non-Redundant Amino Acid Sequence Selection for Protein

Functional Site Identification
Chandra Dasand Pradipta Maji (2010). International Journal of Software Science and

Computational Intelligence (pp. 19-43).

www.irma-international.org/article/relevant-non-redundant-amino-acid/43896

An Innovative Model for Detecting Brain Tumors and Glioblastoma

Multiforme Disease Patterns
Peifang Guoand Prabir Bhattacharya (2017). International Journal of Software

Science and Computational Intelligence (pp. 34-45).

www.irma-international.org/article/an-innovative-model-for-detecting-brain-tumors-and-

glioblastoma-multiforme-disease-patterns/197784

http://www.igi-global.com/chapter/multi-thresholded-histogram-equalization-based-on-parameterless-artificial-bee-colony/202193
http://www.igi-global.com/chapter/multi-thresholded-histogram-equalization-based-on-parameterless-artificial-bee-colony/202193
http://www.igi-global.com/chapter/multi-thresholded-histogram-equalization-based-on-parameterless-artificial-bee-colony/202193
http://www.irma-international.org/chapter/towards-methodology-monitoring-analyzing-supply/19359
http://www.irma-international.org/chapter/granular-computing-human-centricity-computational/56222
http://www.irma-international.org/article/machine-learning-approach-for-multi-layered-detection-of-chemical-named-entities-in-text/161709
http://www.irma-international.org/article/machine-learning-approach-for-multi-layered-detection-of-chemical-named-entities-in-text/161709
http://www.irma-international.org/article/relevant-non-redundant-amino-acid/43896
http://www.irma-international.org/article/an-innovative-model-for-detecting-brain-tumors-and-glioblastoma-multiforme-disease-patterns/197784
http://www.irma-international.org/article/an-innovative-model-for-detecting-brain-tumors-and-glioblastoma-multiforme-disease-patterns/197784

