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Gabor Pulse-Based Matching Pursuit Algorithm
. Applications in Waveguide Damage Detection

AAs" - 332 - A

**
9

Kyung Ho Sun, Jin-Chul Hong, and Yoon Young Kim

Key Words : Guided-wave (f&

Longitudinal wave(£3}), Damage (23

%-89}), Modulated-Gaussian pulse(8& 7H$-A]QF B2), Matching pursuit(3 &33)

ABSTRACT

Although guided-waves are very efficient for long-range nondestructive damage inspection, it is not easy to extract

meaningful pulses of small magnitude out of noisy signals. The ultimate goal of this research is to develop an efficient

signal processing technique for the current guided-wave technology. The specific contribution of this investigation towards

achieving this goal, a two-stage Gabor pulse-based matching pursuit algorithm is proposed :

rough approximations with a

set for predetermined parameters characterizing the Gabor pulse and fine adjustments of the parameters by optimization.
The parameters estimated from the measured signal are then used to assess not only the location but also the size of a
crack existing in a rod. To validate the effectiveness of the proposed method, the longitudinal wave-based damage detection

in rods is considered. To estimate the crack size, Love's theory for the dispersion of longitudinal waves is employed.
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Table 1. The estimated values of the parameters of the three
pulses ( f=100 kHz)

d=2mm | A(x10 ® (10 ~*sec) s #(rad)
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Fig. 8 The comparison of the reflection coefficients found by
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Table 3. The estimated crack sizes by the proposed approach
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