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Adaptive and Sparsest Time-frequency Analysis Method

Based on Initial Value Optimization

PENG Yanfeng, LIU Zhentao, CHENG Junsheng’, YANG Yu,LIU Yanfei
(State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Hunan University,Changsha 410082,China)

Abstract; Adaptive and sparsest time-frequency analysis(ASTFA)is a new method for time-frequency
analysis. ASTFA is lack of adaptivity as comparatively accurate initial values have to be set beforehand. Ai-
ming to solve the problem existed in ASTFA,adaptive and sparsest time-frequency analysis method based
on initial value optimization was proposed. The energy value of the residue is applied as the optimization ob-
jective function,and different initial values are used for signal decomposition.Initial values are considered to
be the best only if the energy value of the corresponding residue is the smallest. Therefore, the adaptivity of
ASTFA method is improved by the proposed method as the best initial values can be found adaptively.
Simulation signal is applied to compare the proposed method and the initial ASTFA method. The results
show that more accurate decomposition results can be adaptively obtained by using the proposed method.
Analysis of simulation signal and rolling bearing fault signal shows that compared with empirical mode de-
composition(EMD) method, the proposed method is superior at least in restraining end effect and mode

mixing,anti-noise performance and gaining more accurate components. Meanwhile, the proposed method is
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effective in rolling bearing fault diagnosis.

Key words: fault diagnosis;adaptive and sparsest time-frequency analysis;intrinsic mode function; em-

pirical mode decomposition
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Fig.1 The time domain waveforms of mixed

signal x (¢)and its components
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