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Evolutionary Soft Subspace Clustering Method for Fault Diagnosis of
High-Dimensional Features

XIA Hu, ZHUANG Jian, YU Dehong
(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Many features can be collected in a complex machine, however, using all these features for fault
diagnosis is inappropriate due to different sensitivity of each feature. A soft subspace clustering schedule is
proposed. A novel evolutionary algorithm is suggested to avoid the shortages in the traditional soft subspace
clustering, such as local optimum and constraint in designing objective function. Under the hypothesis that
the samples in the same cluster have small variance in relevant dimensions, a new objective function is
constructed in the proposed algorithm to optimize. Considering the special meaning of each gene, a new
encoding frame and a cluster-oriented search operator are designed. A repair operator enables to eliminate
some meaningless individuals in the evolution process. The experiments on five UCI, two bearing fault and
three valve fault of reciprocating compressor datasets demonstrate the better performance of the new
algorithm. It is at most 0. 226 6 higher than other competitive soft subspace clustering methods on Rand
index (RD), especially for two of the valves, fault diagnosis rate gets 100%.
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