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ABSTRACT

For successful guided-wave damage inspection, the appropriate signal processing of measured wave signals is very important. The
objective of this paper is to introduce an efficient signal processing technique especially suitable for the guided-waves used for
damage detection. The key idea of this technique is to model guided-waves by chirp functions of special form considering the
dispersion phenomenon. To determine the parameter of the chirp functions simulating guided-waves, the matching pursuit algorithm
is employed. The damage information in waveguides can be extracted by pulse-characterizing parameters. The effectiveness of
present method is checked with the longitudinal wave-based damage inspection.
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Fig. 1. The estimation results by the matching pursuit
approach for the pulse of the center frequency
equal to (a) £=90 kHz and (b) £=130 kHz.

(SNR=2 dB)
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Table 1. The estimated parameters for the simulated
pulse signals with various SNR. (£ ~ 130 kHz)

A u s d d ¢ (rad)
Noise- Pulse 1 0.686 4.156 30.00 1.024 1.976 1.048
free Pulse 2 0.597 6.218 30.39 4.103 3.856 -2.016
Pulse 1 0.692 4.152 3031 1.125 2.002 1.064

5dB

Pulse 2 0.592 6.216 30.93 4.011 3.928 -2.179
Pulse 1 0.698 4.158 29.59 1.183 2.130 0.882
Pulse 2 0.609 6.220 30.00 3.882 3.902 -2.183

2dB

(Unit: u (x10™% sec), dy (x10710 sec/Hz), 2y (x1071 sec/Hiz2))
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Fig. 2. The application of the proposed method to the
signals measured in cracked rods having the
crack depth (a) d =2 mm, (b) d = mm.
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