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Fig. 3 Local wave decomposition of signal Al
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Tab.1 ApEn values of the AE and IMFs

5% A5 C1 C2 C3 C4 C5 C6

Al 1.025 7 1.1329 0.824 9 0.629 7 0. 606 4 0.500 8 0.151 4
AE2 0.526 8 0.496 7 0.606 3 0.593 7 0. 466 6 0.180 6 0.053 9
AE3 0.566 6 0.551 0 0.617 9 0.617 0 0.458 3 0.200 0 0.063 1
AE4 1.019 2 0.692 4 0.638 0 0.593 5 0.447 6 0.249 0 0.088 3
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Acoustic emission signal processing

based on local wave and approximate entropy

LIN Li", |[ZHAO De-you

( Department of Naval Architecture, Dalian University of Technology, Dalian 116024, China )

Abstract: A new approach of combining the recently developed local wave method with the

approximate entropy (ApEn) is presented to characterize the acoustic emission (AE) signals. Firstly,

local wave method is used to decompose the acoustic emission signal into a number of intrinsic mode

functions (IMFs), and then the ApEn of IMFs is calculated to describe their complexity, detect the

occurrence and the development and quantify the characteristics of the acoustic emission signals. The

effectiveness of the proposed approach is demonstrated by using the acoustic emission signals from the

steel tube cracking during a quasi-static loadings test. The experimental results show that the

proposed approach can effectively capture the significant information reflecting the acoustic emission,

and thus has good potential in the field of acoustic emission signal feature extraction.

Key words: local wave; approximate entropy; acoustic emission; signal processing



