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Automatic Clustering Using Improved Imperialist
Competitive Algorithm

Arash Chaghari® & Mohammad-Reza Feizi-Derakhshi
Faculty of Electrical and Computer Engineering, University of Tabriz, Tabriz, Iran

Abstract

Imperialist Competitive Algorithm (ICA) is considered as a prime meta-heuristic algorithm to find the
general optimal solution in optimization problems. This paper presents a use of ICA for automatic clustering
of huge unlabeled data sets. By using proper structure for each of the chromosomes and the ICA, at run time,
the suggested method (ACICA) finds the optimum number of clusters while optimal clustering of the data
simultaneously.To increase the accuracy and speed of convergence, the structure of ICA changes. As in
different applications, there is a need for data clustering which the number of clusters is not known before it
is necessary to have methods that can cluster data without knowing the correct prediction of the number of
clusters. In the other words, the proposed algorithm requires no background knowledge to classify the data.
In addition, the proposed method is more accurate in comparison with other clustering methods based on
evolutionary algorithms. In Imperialist Competitive Algorithm, firstly steps should be taken to increase
search rates and explore possible solution while approaching to the global optimal response the steps should
be reduced to ensure that the algorithm is not lost and it is not in the local optimal manner. For this purpose
and improvement of imperialist competitive algorithm, mutation rate and revolution operator's operation
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rate are determined dynamically. DB and CS are cluster validity Indexes. In this paper, DB and CS cluster
validity measurements are used as the objective function. To demonstrate the superiority of the proposed
method, the average of fitness function and the number of clusters determined by the proposed method is
compared with three automatic clustering algorithms based on evolutionary algorithms. The partitional
clustering algorithms are based on three powerful well-known optimization algorithms, namely the genetic
algorithm, the particle swarm optimization and differential evolutionary algorithm.

Keywords: Partitional Clustering, Automatic Clustering, Imperialist Competitive Algorithm (ICA)
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(Table-3): The values of DB and CS
DB L= CS lxs 0dd yetS lRAdig Slaws Sl PCIgS] 03ls acgaze
0.6899 +0.008 | 0.7361 £0.671 2.23 +£0.0443 DCPSO
0.7377 +£0.065 | 0.7282 +2.003 2.35+£0.0985 GCUK
0.4645 +0.022 | 0.6643 +0.097 3.25 +0.0382 ACDE Iris
0.4011 £0.011 | 0.2463 +£0.0603 3.5 £0.0505 Classic ICA
0.356 £0.025 0.2132 +0.541 3.15 £0.008 ACICA
4.3432 +£0.232 | 1.8721 £0.037 3.05+£0.0352 DCPSO
5.3424 +£0.343 | 1.5842 +0.328 2.95+0.0112 GCUK
3.0432 +0.021 0.9249 +0.032 3.25 £0.0391 ACDE Wine
2.855+0.115 0.3924 +0.0794 3.5833 +0.752 Classic ICA
2.565 +0.001 0.3402 +0.757 2.9167 +£0.7299 ACICA
0.5754+0.073 | 0.4854 +0.009 2.25+0.0632 DCPSO
0.6328 £ 0.002 | 0.6089 +0.016 2.00 +0.0083 GCUK
0.5203 +0.006 | 0.4532 +0.034 2.00 +0.00 ACDE Breast-Cancer
0.5011 £0.002 | 0.4122 +0.012 2.110 +£0.002 Classic ICA
0.4725 +0.001 0.3907 +£0.002 2.001 £0.003 ACICA
1.2821 £0.009 | 1.1827 +0.431 7.025 £0.0183 DCPSO
2.9482 +£0.028 | 1.9978 +0.966 5.05 +0.0075 GCUK
0.9224 +0.334 | 0.9089 +0.051 5.75 +£0.0751 ACDE Vowel
0.8525 +0.544 0.802 +0.120 5.30 +£0.022 Classic ICA
0.8001 +0.021 0.791 £0.021 5.89 £0.0435 ACICA
1.5152+0.073 | 0.7642 +0.073 5.95 £0.0346 DCPSO
1.8371 £0.073 | 1.4743 £0.236 5.85+£0.0093 GCUK
1.0092 £0.083 | 0.3324 +0.487 6.05 £0.0148 ACDE Glass
1.0011 £0.002 | 0.3082 +0.0248 6.0833 £0.225 Classic ICA
0.9581 +0.012 | 0.2811 +0.0305 5.9167 £0.005 ACICA
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