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Signal processing technique to utilize guided waves effectively for non—destructive inspection

TOIYAMA Kiyokazu

Guided wave is expected as the most promising technique for rapid long-range inspection of plates,
pipes, rails and so on. However, signal to noise ratio (SNR) is still required to be improved, especially in
those strongly affected by electrical or mechanical noise. Also, velocity dispersion of guided wave is
another problem. Its pulse of energy will spread out in space and time as it propagates, and this
phenomenon worsens resolution and make experimental data hard to interpret because of signal overlap.
In this paper, two signal-processing techniques are presented to solve these problems. One is “the pulse
compression” for non-dispersive mode, and the other is “the dispersion-compensated pulse compression
technique” for dispersive mode. The theoretical brief explanations are described. The applications of
these techniques are experimentally shown and resulting improvements in SNR and spatial resolution

are demonstrated.
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