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There are massive volumes of biological data which has accumulated 
at varied data sources due to recent developments in bioinformatics 
research. Furthermore, scientists can now conduct a simultaneous analysis 
of the substantial number of genes across diverse samples using the DNA 
microarray technology [1]. Additionally, such fields as drug development, 
disease diagnosis, comparative genomics, and functional genomics have 
greatly benefitted from the vast amount of expression data that is derived 
from clustering of microarray data that discloses gene expression patterns 
which are hidden [2]. The k-means clustering algorithm is commonly 
relied on to facilitate several practical applications [3]. Nonetheless, 
the original k-means algorithm has numerous limitations such as it is 
costly to perform while using it to perform computations and usually 
generates ideal solutions from the arbitrary choice of the first centroids [4]. 

Different researchers have suggested numerous techniques to enhance the 
performance of the k- means algorithm [5]. They developed a harmony 
search which can be considered as a meta-heuristic optimization algorithm 
that looks for the whole solution space [6]. The precision levels of the 
clustering achieved by the current algorithms usually restrict their application 
in several critical life science applications [7]. In this case, the researchers 
sought to improve the clustering of gene expression data by recommending 
a New Harmony Search-K means Hybrid (HSKH) algorithm [8]. The 
findings from the experiments done indicate that the new algorithm yields 
clusters with superior precision as compared to the current algorithms [9]. 

Large quantities of data continue to pile up in different life science and 
biological databases owing to the rapid developments being witnessed 
in methods used to collect scientific data [10]. The introduction of DNA 
microarrays enables scientist to concurrently monitor expression levels 
of many genes across a host of thousands of samples [11]. By exploring 
the gene expression data to reveal the hidden patterns, it provides a 
discrete opportunity to enable people to understand the significance of the 
biological processes [12]. The data collected can successfully be applied 

in to conduct diagnosis and classify different diseases. Nonetheless, the 
intricacy of the massive volume of the genomic data usually leads to some 
problems related to analyzing the big data banks to discover the hidden 
patterns [13]. Therefore, researchers have adopted cluster analysis in 
an attempt to resolve the issue [14]. The process is among the main data 
mining techniques which are useful with regards to exploring dataset items 
to establish the natural grouping.  Clustering entails dividing a specific 
set of objects into separate groups [15]. The process is done in a manner 
that the objects contained in a group are similar while the objects clustered 
in different group vary significantly based on their characteristics [16].

Microarray Gene Expression (GE) data clustering greatly assists researchers 
to create a good understanding of the cellular processes, gene regulation, 
as well as gene functioning [17]. The genes contained in similar group 
usually demonstrate same expression patterns; besides, they are susceptible 
to co-regulation [18]. Additional early diagnosis of diseases can be possible 
since unknown samples can be effectively be classified. Clustering of 
tissues samples obtained from the healthy and sick people for instances the 
cancer patients on the basis of expression patterns’ similarity can assist to 
successfully classify the unknown samples which ultimately can help to 
perform timely diagnosis of diseases [19]. 

In many practical applications, the k-means algorithm can successfully be 
applied.  Nonetheless, with regards to large sets of data, the original k-means 
algorithms usually have very high computational complexity. Additionally, 
the algorithm mostly the lead to the attainment of locally ideal solutions and 
leads to diverse kind of clusters dependent on the arbitrary selection of the 
first centroid. The numerous techniques have been suggested to improve the 
k-means clustering algorithm’s performance [20]. Nonetheless, the majority 
of the users have failed to accept them widely. Additionally, clustering can 
be considered as an optimization challenge that helps to lower the inter-
cluster and optimize the intra-cluster similarities among the numerous data 
points [21]. Researchers are keen on obtaining globally optimum solutions;
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therefore, they are focused on developing a hybrid algorithm that combines 
the harmony search algorithm [22].

Search optimization which is a meta-heuristic technique together with the 
k-means algorithm [23]. The new and efficient method used to perform 
clustering of the microarray gene expression data as proposed in the article 
is known as the Harmony Search-K means Hybrid (HSKH) algorithm [24]. 
The technique is intended to assist researchers to effectively manipulate 
the microarray gene expression data to facilitate retrieval of important 
information or knowledge. Drug development and disease diagnosis require 
accurate clustering, but the current conventional clustering methods usually 
do not produce adequately excellent outcomes [26].

Figure 1: Comparing the performance of the algorithm 
(Source: Nazeer, KA Abdul, Sebastian MP, SD Madhu 
Kumar (2013) A novel harmony search-K means 
hybrid algorithm for clustering gene expression data. 
Bioinformation 9: 84)
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