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An efficient hybrid algorithm based on modified imperialist competitive
algorithm and k-means for data clustering

Taher Niknam, Elaheh Taherianfard, Narjes pourjafarian and Alireza Rousta

Abstract—Clustering technigques have received attention in many fields of study such as
engineering, medicine, biology and data mining. The aim of clustering is to collect data
points. The K-means algorithm is one of the most common techniques used for clustering.
However, the results of K-means depend on the initial state and converge to local optima.
In order to overcome local optima obstacles, a lot of studies have been done in clustering.
This paper presents an efficient hybrid evolutionary optimization algorithm based on
combining Modify Imperialist Competitive Algorithm (MICA) and K-means (K), which is
called K-MICA, for optimum clustering N objects into K clusters. The new Hybrid K-
MICA algorithm is tested on several data sets and its performance is compared with those
of MICA, ACO, PSO, Simulated Annealing (SA), Genetic Algorithm (GA), Tabu Search
(TS), Honey Bee Mating Optimization (HBMO) and K-means. The simulation results show
that the proposed evolutionary optimization algorithm is robust and suitable for handling
data clustering.

Keyword— Imperialist competitive algorithm (ICA) Data clustering K-means clustering Hybrid
evolutionary algorithm

Published in the journal of Engineering Applications of Artificial Intelligence




A new hybrid algorithm based on imperialist competitive algorithm and k-means

for cluster analysis
Taher Niknam, Elaheh Taherianfard, Shervin Ehrampoosh and Alireza Rousta

Abstract—Clustering is a process for partitioning datasets. This technique is very useful
for much knowledge. k-means is one of the simplest and by far the most famous method
that is based on square error criterion. This algorithm depends on initial states and
converges to local optima. Some recent researches show that k-means algorithm has been
successfully applied to combinatorial optimization problems for clustering. In this paper,
we purpose a novel algorithm that is based on combining two algorithms of clustering; k-
means and Modify Imperialist Competitive Algorithm. It is named hybrid K-MICA. In
addition, we use a method called modified expectation maximization (EM) to determine
number of clusters. The experimented results show that the new method carries out better
results than the ACO, PSO, Simulated Annealing (SA), Genetic Algorithm (GA), Tabu
Search (TS), Honey Bee Mating Optimization (HBMO) and k-means.

KeyWOI’d—Modified imperialist competitive algorithm; simulated annealing; k-means; data clustering.

Published in the journal of Sadhana - Academy Proceedings in Engineering Science.
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