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Abstract: To deal with the effective representation and extraction of incipient transient features
of mechanical fault, a general sparsity based identification approach is proposed. This approach
designs a sparsity optimization function that integrates impulsive feature preserving factor and
penalty function factor, and takes the regularization parameter into consideration such as to
address the actual factor weights in different situations. The majorization minimization is
introduced to simplify the designed function into a series of convex optimization problems. A
finite difference based numerical iterative method is developed for the proposed approach, and its
fast convergence and numerical stability are illustrated. The proposed approach is versatile to
digital signal processing of mechanical fault detecting practices, and is applied to bearing fault

identifications in lab. It is shown that no matter in high or low noise backgrounds, the impulsive
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components are significantly enhanced, which can be verified in the dominant energy ratios of

characteristic frequencies in the Hilbert envelope spectrum. This approach is also utilized to

conduct bearing fault diagnosis of traction part of electrical locomotive, and the impulsive features

masked by heavy colored noises are effectively detected in time domain and spectral domain.
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