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Abstract - In this research, the researcher presents 
the enhancement method of cells images. The first method 
used in the local contrast enhancement is Intuitionistic 
Fuzzy Sets (IFS). The proposed method is the IFS optimized 
by Artificial Bee Colony (ABC) algorithm. The ABC is used 
to optimize the membership function parameter of IFS. To 
measure the image quality, Image Enhancement Metric 
(IEM) is applied. The results of local contrast enhancement 
using both methods are compared with the results using 
histogram equalization method. The tests are conducted 
using two MDCK cell images. The results of local contrast 
enhancement using both methods are evaluated by observing 
the enhanced images and IEM values. The results show that 
the methods outperform the histogram equalization method. 
Furthermore, the method using IFS-ABC is better than the 
IFS method.
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I. INTRODUCTION

Image quality is an essential element for the human 
vision in utilizing and analyzing the image. Image quality 
can be very crucial in some areas of utilization. One of the 
utilization areas is medical image analysis. There are several 
needs in medical image analysis, and one of them is the 
clarity of the image. In most cases, a little noise of the image 
will yield a difficulty for its users such as the doctor or other 
medical staffs in analyzing. Removal of noise in the image 
is not easy and effective in image handling. Therefore, in 
this case, the  image enhancement plays an important role 
in medical image analysis. Image enhancement deals the 
converting of an image to another to make it significantly 
clearer for the human observers.

One of the tasks before utilizing or analyzing a 
noisy image is the enhancement of image information. An 
algorithm that is used widely to enhance an image is global 
histogram equalization (Nayak, 2016). However, there is a 
shortcoming in this technique; the global image properties 
may not be reasonably and effectively applied in a local 
neighborhood setting. In addition, for images with extensive 
spatial variety, global stretching and histogram equalization 
techniques do not always create great results. To overcome 
the issue, various techniques on local contrast enhancement 
have been proposed. These procedures can be separated 
into three general domains: spatial, frequency and fuzzy 
domain. The last one includes the utilization of learning 
base frameworks that are fit to imitate the human expertise.

Fuzzy set theory is utilized in image processing 
because of its ability to handle the imprecision in images 
effectively. Some researches are continuously undertaken in 

this area to make improvement in the existing techniques. 
Fuzzy procedures have been applied in some areas of image 
handling such as thresholding (Al-Azawi, 2013), clustering 
(Selvy, Palanisamy, & Purusothaman, 2011), interpolation 
(Chen & Wang, 2009), and morphology (Nayak & Bhoi, 
2014). In the area of local contrast enhancement, the 
utilization of fuzzy technique is also increasing that some 
fuzzy based techniques have been proposed. A method of 
generating the fuzzy if-then rules has been proposed to be 
applied specifically to a given image based on the available 
local information to be used by a fuzzy inference system 
(Jayaram, Narayana, & Vetrivel, 2011). Another research by 
Sharma and Bhatia (2015) presented image enhancement 
using modified fuzzy based algorithms with color 
normalization to reduce color artifacts. Fuzzy grayscale 
image enhancement technique is proposed to maximize 
the fuzzy measures contained in the image (Hasikin & Isa, 
2012). However, fuzzy sets may not match the requirement 
of assigning degrees of membership to the elements of a 
set precisely. This constraint raises some of the flexibility 
of fuzzy sets theory to cope with data characterized by 
uncertainty. This observation leads the researcher to search 
more efficient ways to express and model imprecision, 
which leads to higher-order extensions of fuzzy set theory. 
Therefore, Intuitionistic Fuzzy Sets (IFS) theory is brought 
into image handling.

Atanassov (2012) has proposed an idea of Intuitionistic 
Fuzzy Sets (IFS) which is thought to be exceptionally 
valuable to manage ambiguity. The significantly preferred 
stand point of IFS over the fuzzy set is the capability of 
IFS to differentiate between the level of membership degree 
and the level of non-membership degree of an element in 
the fuzzy set (Nayak, 2016). More uncertainties can be 
taken into account in the form of membership function 
by the IFS compared to conventional fuzzy sets (Deng, 
Sun, Liu, Ye, & Zhou, 2016). IFS that was proposed by 
Atanassov (2012) described the intuitionistic fuzzy sets as 
a reasonable method to demonstrate the hesitancy emerging 
from uncertain or unclear information. The cause of the 
hesitation is the inadequate knowledge or the individual 
error in characterizing the membership function (Chaira, 
2015). In IFS, the belongingness of an element to a set is 
characterized by two properties, the membership, and non-
membership of that element.

In this research, the medical images which contain 
uncertainties need to be enhanced. One of the IFS properties 
is the capability of considering more number of uncertainties. 
Therefore IFS will be appropriate to be applied to enhance 
the medical images. One of the crucial needs for processing 
the medical images is the image improvement. When some 
the structures in the medical image are not highlighted 
appropriately, the improvement of that image is vital. In 
the case, after the image is improved appropriately, the 
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