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Fig.1 a) Signal analysis utilizing variable size windows(wavelet transform) and b) Morlet wavelet function
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Fig. 2 Schematic diagram of experimental set-up
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Fig. 4 The contrast between the signals before wavelet transform and after wavelet transform
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Ultrasonic Guided Wave Signal Analysis Based on Wavelet
and Wigner-Ville Transform Processing

HE Cun-fu, LI Ying, WANG Xiu-yan, WU Bin, LI Long-tao
(Beijing University of Technology, Beijing 100022)

Abstract: The detection and characterization of defects in structures is an important issue in non-
destructive testing. One of the main applications of ultrasonic guided waves is for pipe inspection,
since it can inspect long distances in a short time. But the processing of the received signal is still an
open problem. In this paper, the methods of wavelet transform and Wigner-Ville transform are
applied to the signal analysis of guided wave inspection of defects in a hollow sucker rod. The
experimental results show that after wavelet transform is applied, a high signal/noise ratio of defect
echo signals is presented, defects can be identified and located easily; and after Wigner-Ville
transform is adopted, defect echo signals can be shown clearly in time-frequency domain and defects
can be identified easily. The investigation about application of the two signal processing methods to
guided wave inspection signals supplies new realization basis for the signal processing of guided wave
inspection.
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