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Detection of transient weak signal based on wavelet transform
and singular value decomposition

XU Yan-kai, SHUANG Kai

(College of Geophysics and Information Engineering in China University of Petroleum, Beijing 102249, China)

Abstract: The wavelet-threshold method and the singular value decomposition (SVD) were introduced for detection of
transient weak signal. Detailed aspects in the methods were discussed, including how to select the maximum decomposition
level, threshold function, wavelet basis function, window length and the effective singular value number. A new detecting
method integrating the wavelet method and the singular value decomposition was put forward. In the method, the transient
weak signal is decomposed by db2 wavelet, and then the wavelet coefficients which are de-noised by singular value decom-
position are used to reconstruct the signal. Simulation results demonstrate that the proposed method is efficient in distin-
guishing the transient weak signal from noise. By comparison, the proposed method outperforms the wavelet-threshold
method and SVD.
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