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Fig.3 Flowchart of the rolling bearing PDA method based on the optimal feature fusion
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Fig. 4 Bearing accelerated life test rig
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Tab.4 Weights corresponding to each evaluation metric
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An optimized feature fusion method for performance degradation
assessment of rolling bearings
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(2. School of Textile Science and Engineering, Shaoxing University, Shaoxing 312000, China)
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Abstract: [Objective] To address the challenge of insufficiently capturing critical degradation information in the
performance degradation assessment (PDA) of rotating machinery components such as rolling bearings, this study proposes an
adaptive optimized feature fusion method based on the Ivy algorithm (IVY). The aim is to construct a health indicator (HI) that
more accurately reflects the health status of rolling bearings. [Methods] Firstly, multidimensional features were extracted from
vibration signals collected throughout the full lifecycle of rolling bearings, and the correlation, monotonicity, prognosability, and
robustness were quantitatively analyzed. Secondly, the entropy weighting method was employed to linearly weight these
indicators to construct a composite evaluation index, from which higher-scoring features were selected as the preferred set.
Finally, the IVY algorithm was applied to adaptively fuse the selected features, yielding the ultimate HI. [Results] Test results
demonstrate that the constructed HI can precisely capture the critical evolutionary turning points during the entire lifecycle of
rolling bearings. Compared with single-feature-based indicators, the proposed HI exhibits superior performance in correlation,
prognosability, and robustness, thereby verifying the effectiveness and reliability of the proposed method for health assessment
and preventive maintenance of rolling bearings.

Key words: Rolling bearings; Performance degradation assessment; Ivy algorithm; Adaptive optimized feature fusion;
Health indicator (%3, % kk)



