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Fuzzy co-clustering algorithm for high-order heterogeneous data

HUANG Shao-bin, YANG Xin-xin, SHEN Lin-shan, LI Yan-mei
(College of Computer Science and Technology, Harbin Engineering University, Harbin 150001, China)

Abstract: In order to analyze the clustering results of high-order heterogeneous data at the overlaps of different clusters
more efficiently, a fuzzy co-clustering algorithm was developed for high-order heterogeneous data (HFCC). HFCC algo-
rithm minimized distances between objects and centers of clusters in each feature space. The update rules for fuzzy
memberships of objects and weights of features were derived, and then an iterative algorithm was designed for the clus-
tering process. Additionally, convergence of iterative algorithm was proved. In order to estimate the number of clusters,
GXB validity index was proposed by generalizing the XB validity index, which could measure the quality of high-order
clustering results. Finally, experimental results show that HFCC can efficiently mine the overlapped clusters and the
qualities of clustering results of HFCC are superior five classical hard high-order co-clustering algorithms. Additionally,
GXB validity index can efficiently estimate the number of high-order clusters.
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HXB 1l
C
m=1 m=1.5 m=2 m=2.5 m=3
2 8.79x 10! 3.19%1072 7.89%X 107 2.09X 1072 1.09X 107
3 2.20X1072 8.76X 10" 4.13%X107° 9.45%107" 9.39%X107"
4 1.93x107° 2.54%X107° 4.69%X107° 1.83X107* 2.13%x107*
5 3.63x 107 1.65%X107° 9.29%X107° 6.50%X10°° 6.20%X107°
6 5.29X107° 8.40X10°° 3.49X107° 7.28%107° 8.29X10°°
=5 Pl HIREEAFEBHEEE c FEMIEE m BT HXB &
HXB 1H
c
m=1 m=1.5 m=2 m=2.5 m=3
2 3.79%X 1072 9.38%X107° 6.52%X107" 3.29%107 6.90X1072
3 9.67X1072 1.16X 1072 2.40%X1072 9.89%X107° 5.59X107
4 6.09%107° 539x107* 3.80%x107* 530X107° 6.60X107°
5 4.58x10°° 7.39%X10°° 5.09%10°° 3.59%1077 1.47X1077
6 9.28% 1077 5.60x1077 439%X107° 8.92X10°° 5.40%X10°°
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