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Ultrasonic Signal Compression Based on Adaptive Wavelet Thresholding

Liu Shoushan! Zhou Xiaojun’ Li Ling®> Yang Chenlong®
(1. Shandong University of Science and Technology 2. Zhejiang University)

Abstract

Aimed at ultrasonic signal compression and detection of the flaw echo of aluminum alloy forge in
the presence of high scattering microstructure noise, the adaptive stein unbiased risk estimation
(SURE) compression method based on the new thresholding function was presented, and the flaw
model under ultrasonic signal has been built. The new estimated wavelet coefficients were deduced by
using the new thresholding function, as the original wavelet coefficients decomposed from signal
inputted. The new estimated signal was rebuilt by using the new estimated wavelet coefficients. An
iterative process of the thresholds, which depend on the minimum mean square error (MMSE), was
implemented to decide the termination of signal rebuilt. The experiment results indicated that the
adaptive compression method has better de-noising and compressing performance and improved the
SNR ability for flaw echo detection.
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Tab.1 Comparison of compression results from
different methods

E4E 7k fRMELL/dB Br%E R4E/%
[é6] % B {E 1 (R4 L 86% ) 2.856 1.401 86
16 7 1 L2 R4 L 93% ) 3.781 1.058 93
SureShrink( FE47 H 86% ) 3.218 1.243 86
SureShrink (FE45 H 93% ) 3.840 1.042 93
38 107 R 45 7 5.320 0.752 93
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Fig.2 Diagram of compressed results of different methods
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