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Transmission gear fault feature extraction by using fuzzy entropy
DING Wei”,ZHANG Zhigang® ,HUANG Jie® ,CHEN Weidong”
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Abstract: Aiming at the abrupt problem of sample entropy similarity measure function, a gear in transmission fault

feature extraction method based on fuzzy entropy was proposed. Fuzzy entropy replaced the hard threshold

criterion in sample entropy by introducing fuzzy membership function, thus reducing the sensitivity and

dependence of fuzzy entropy on parameters. Fuzzy entropy was extracted as the characteristic value of

transmission gear failure, the tested signal types were normal, slight—worn, medium—worn and broken—

teeth. Due to the different fault type correspondence with different fuzzy entropy, it was used as fault fea—

ture to evaluate the different fault condition. Practical results proved that fuzzy entropy had better classifi—

cation ability than sample entropy.
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Bearing fault diagnosis of rolling bearing based on weighted—-permutation
entropy and DE-ELM
WU Xinzhong, ZHANG Xu, LI Bohua,XIA Lingxiang

( School of Information and Control Engineering, China University of Mining and Technology, Xuzhou 221116, CHN)

Abstract: Aiming at the feature that vibration signal of rolling bearing is non—stationary and non-linear, a bearing

fault diagnosis method of rolling bearing based on weighted—permutation entropy and differential evolution
algorithm( DE) optimized extreme learning machine( DE-ELM) is proposed. Firstly, complete ensemble
empirical mode decomposition with adaptive noise was done for vibration signal of rolling bearing to
obtain several intrinsic mode functions ( IMFs) . Then, weighted—permutation entropy of main IMFs was
calculated as feature vector of fault signal. Finally, differential evolution algorithm ( DE) was used to op—
timize input weights and hidden layer bias of extreme learning machine, and feature vector of fault signal
was taken as input of DE—ELM. The experiment results show that weighted—permutation entropy can ac—
curately extract fault features, and DE-ELM algorithm can effectively improve the accuracy of fault diag—

nosis. This method is more accurate and reliable compared with several methods.

Keywords: CEEMDAN; weighted —permutation entropy; differential evolution algorithm; extreme learning machine;

fault diagnosis
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