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Abstract: To address the problem of accurately detecting the early degradation moment of rolling
bearings. a degradation state assessment model was proposed based on CMWRFDE and ATSNE. First,
the CMWRFDE algorithm was utilized to extract multi-scale degradation features from the collected vibra-
tion signals. Then. the ATSNE algorithm was employed to compress and reduce the dimensionality of the
extracted multi-scale features, constructing a comprehensive characteristic indicator that accurately repre-
sents the performance changes of the rolling bearing. Finally, the performance degradation assessment re-
sult of the rolling bearing was obtained through a health threshold strategy based on Chebyshev’s inequal-
ity. The results demonstrate that the proposed model accurately characterizes the performance degradation
trend of rolling bearings, promptly detects the initial degradation moment, and enables precise assessment
of the bearing’s degradation state.

Key words: degradation state assessment; composite multi-scale weighted reverse fuzzy dispersion
entropy (CMWRFDE) ; augmented t-distributed stochastic neighborhood embedding( ATSNE)
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Fig.1 Composite coarse graining schematic diagram
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Fig.2 Time domain waveforms of simulated signals
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