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Research on a Weighted k-means Algorithm Based on Differential Evolution

WANG Fengling
(Hezhou University, Hezhou Guangxi 542899, China)

[ Abstract] In view of the limitations of clustering algorithm in dealing with large sample data, the limitation of k—means algorithm
by initial clustering center and abnormal data, and the instability of clustering results, a weighted k—means algorithm based on
differential evolution is proposed. The initial clustering center is selected first, and differential evolution algorithm is adopted.
According to the different influence degree of samples on clustering analysis, the weighted euclidean distance is designed in order to
reduce the adverse effects of abnormal points and obtain stable clustering results. The experimental results show that the initial cluster

center selected by the algorithm is closer to the final cluster center, which improves the efficiency of the algorithm.
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Fig. 1 Flow chart of differential evolution algorithm
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Fig. 2 Flow chart of K—-means clustering algorithm
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Fig. 3 Initial cluster selection based on differential evolution
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Fig. 4 Flow chart of weighted k — means algorithm based on

differential evolution
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Tab. 1 Four sets of UCI data sets
LVEITE A JR A5 FhEH FEAS BB
Tris 4 3 150
Wine 13 3 177
Seed 7 3 211
PageBlocks 11 5 5472
F2 IWMAEHERRE
Tab. 2 Iterations of three methods
EACEL
RS
k—-means Uk —means JINAY k—means
Iris 8 5 3
Wine 11 10 8
Seed 10 8 7
PageBlocks 35 22 16
R3 IMAENREBE
Tab. 3 Clustering accuracy of three methods
RAHEEL %
=X
k-means Uk—means SN k—means
Iris 88.67 89.21 90.05
Wine 57.32 70.06 70.21
Seed 87.63 89.04 89.01
PageBlocks 73.81 79.55 80.03
x4 3T ERBSEET E
Tab. 4 Convergence time of three methods
W 8]/ ms
Ak
k—means Uk—means I k—means
Tris 26.47 19.21 15.35
Wine 32.32 29.56 25.81
Seed 28.123 23.344 22.561
PageBlocks 469.981 315.955 221.813
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