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PSO Sparse Decomposition and Its Application in the Fault Signal
Feature Extraction of Gear

GONG Menglin, CHEN Wei, ZHONG Yepan
(Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: As for the fault diagnosis of gear at early stage, the conventional methods of signal processing
are significantly interfered by noise, blocking the fault feature extraction of gear. This paper proposes a
PSO sparse decomposition combined with PSO (Particle swarm optimization) algorithm and sparse decom-
position algorithm, lowering the computing complexity of sparse decomposition, and also proposes a
‘Matching index’ as the signal feature. The research result of the simulated signal indicates that PSO de-
composition performs well under condition of strong noise and improves the SNR greatly. What’s more,
the PSO sparse decomposition is proved efficiently in fault signal feature extraction of gear through the
analysis of the signal from aero-engine gear hub. The ‘Matching index’ of fault signal is 0. 4 higher equally
than that of normal signal. This is superior obviously to the traditional methods.
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