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Three-way K-means algorithm combining the bat algorithm and the improved
compactness

SUN Qing'*, YE Jun'?" , ZENG Guangcai'>, SONG Suyang'’, WANG Yixin’

(1. Colege of Information Engimeering, Jiangxi University of Water Resources and Electric Power, Nanchang 330000, Jiangxi,
China; 2. Jiangxi Province Key Laboratory of Smart Water Conservancy, Nanchang 330000, Jiangxi, China; 3. Jiangxi Open
University, Nanchang 330000, Jiangxi, China)

Abstract . The three way K-means algorithm is improved by integrating the bat algorithm with closeness degree optimization. The bat
algorithm is optimized by employing the golden section coefficient and population average position . The optimized bat algorithm
searches for initial cluster centers which improving the stability of the three way K-means algorithm. Additionally, the threshold for
core and boundary regions is determined based on closeness degree, which reduces the number of boundary samples and enhances
the accuracy of the three way K-means algorithm. Comparative experiments is conducted on nine datasets against six clustering
algorithms. It is shown that the proposed method improves clustering performance and is confirming its effectiveness and practical
utility.
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Table 2 Average accuracy of seven algorithms
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2 0.580 2 0.4112 0.4302 0.448 4 0.4353 0.4139 0.404 8
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4 0.659 9 0.676 2 0.691 0 0.684 8 0.657 9 0.647 3 0.670 2
5 0.6422 0.627 4 0.638 2 0.660 8 0.653 1 0.6413 0.6714
6 0.751 6 0.760 6 0.773 8 0.791 3 0.783 9 0.7759 0.801 5
7 0.921 3 0.9256 0.9213 0.947 3 0.9377 0.9335 0.9549
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9 0.329 1 0.3312 0.3386 0.326 5 0.330 1 0.3224 0.3322
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Fig. 5 Average Davies—Bouldin index of seven algorithms with different data sets
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Fig.6  Average silhouette coefficient of 7 algorithms with different data sets
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Table 3  The average running time of 7 algorithms on each data set A s
75 A7 Bk 2 Bk 3 Bk 4 RPN 6 Ak
1 0.3157 0.478 2 0.4657 0.223 1 1.374 7 1.465 2 1.596 8
2 1.597 5 21.773 0 23.584 0 4.1807 0 20.7410 25.3140 23.7130
3 10.5390 87.449 0 90.653 0 36.016 0 89.398 0 115.6470 86.022 0
4 10.9110 67.068 0 75.283 0 5.8327 70.983 0 105.368 0 78.593 0
5 27.5140 183.5400 190.550 0 4.438 2 172.390 0 243.970 0 180.670 0
6 0.477 8 1.683 1 1.977 8 1.3776 1.8593 1.9211 1.895 8
7 7.1833 605.480 0 611.190 0 49773 642.314 0 789.479 0 613.700 0
8 34.536 0 18.4550 19.596 0 13.293 0 16.9870 18.654 0 17.778 0
9 2.578 3 249120 25.674 0 5.177 4 27.598 0 30.598 0 26.771 0
4 #iE
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