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Construction of redundant lifting scheme multi-wavelet packets
and its application

CHEN Jing-long'*, ZHANG Lai-bin*, YANG Lin’

(1. Survey and Design & Research Institute, Zhongyuan Petroleum Exploration Bureau, Puyang 457001, China;
2. College of Mechanical and Transportation Engineering in China University of Petroleum, Beijing 102249 , China)

Abstract: Aiming at the extraction of weak period impact components buried in original signal, a novel method to combine
redundant lifting scheme multi-wavelet packets( RLSMWP) and sliding window singular value decomposition( SWSVD) was
developed. Original signal was pre-filtered by redundant Haar preprocessing with five approximation order, and vector signal
was calculated. The vector approximation signal was calculated by redundant updater and rescaled and decomposed further-
more. The redundant lifting scheme multi-wavelet packet transform was realized. Every output channel signal on the last level
was denoised using SWSVD, then signal was reconstructed using reconstruction algorithm. The results show that the noise re-
duction effect is good using RLSMWP-SWSVD method, and the weak fault signal of a valve was extracted from the strong vi-
bration background. Compared with the traditional multi-wavelet construction algorithm, the new method achieves prefilter-
ing, multi-wavelet decomposition, multi-wavelet reconstruction and post-processing in the time domain. The new method is
characterized by simple calculation and high computing speed. It can save memory and can be completely reconstructed.
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