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Compound Fault Feature Extraction Method for Rolling Bearing
Based on ISGMD-CMAE
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Abstract: The compound fault signal of rolling bearings exhibits nonlinear and uncertain character-
istics, often accompanied by noise , which makes harder the direct extraction of fault features. To ad-
dress the challenge of extracting compound fault features in rolling bearings, a novel method is pro-
posed, which integrates improved symplectic geometric mode decomposition (ISGMD ) with com-
plex multi-scale attention entropy (CMAE). To address the issue of excessive signal component de-
composition in symplectic geometry mode decomposition ( SGMD ) method, which leads to overly
dispersed signal features and hinder effective extraction, clustering algorithms is employed to
process the signal components. The components are then filtered and the signal is reconstructed
based on a comprehensive evaluation index composed of correlation coefficient and kurtosis, in or-
der to highlight fault features. To solve the problem of information loss during the extraction of

time-series signals using multi-scale attention entropy ( MAE ) method, adopt CMAE method is
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adopted , which has better entropy stability,to accurately and comprehensively extract fault signals.

Experimental data analysis demonstrates that the ISGMD-CMAE method can effectively extract the

compound fault features of rolling bearings , offering an innovative approach in the field of fault fea-

ture extraction of rolling bearing.

Key words: rolling bearing ; fault characteristics ; symplectic geometric mode decomposition ; multi-

scale attention entropy
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Table 1 Basic parameters of rolling bearings
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Fig.3 Time-domain plots of each component when decomposing the composite fault signal of the inner and

outer rings of rolling bearings using the SGMD method
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Fig. 4

Envelope spectrum plots of each component when decomposing the composite fault signal of the inner and

outer rings of rolling bearings using the SGMD method
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Table 2 Correlation coefficients and kurtosis values of each
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Table 4 Comparison results of different fault diagnosis models

12 WA A LWHHER 2R/ % W B2 W R ZWHER % %
EMD-MAE-ELM 69. 98 SGMD-MAE-WOA-ELM 82.93
VMD-MAE-ELM 71.33 SGMD-CMAE-WOA-ELM 91.19
SGMD-MAE-ELM 80.29 ISGMD-MAE-WOA-ELM 95. 66

SGMD-CMAE-ELM 88.58 ISGMD-CMAE-WOA-ELM 99.27
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