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Ultrasonic Imaging of Flaws by the Inverse Scattering Imaging Method
with the Full-waveform Sampling and Processing (FSAP)
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The inverse scattering imaging method (ISIM) using beam steering and focusing techniques
of an ultrasonic array transducer has already been proposed to reconstruct the geometry of
flaws in structural metal components. The performance of the ISIM was checked by numerical
In this paper, shape reconstructions of
Here we utilize the full-
waveform sampling and processing (FSAP) for transmitting and receiving processes of ultrasonic

simulations with the BEM in our previous studies.
artificial flaws are demonstrated with measured ultrasonic waves.

wave. It is easy to adopt some signal processing techniques after measurement because flaw
signals measured by every two-element combination as a pulser and a receiver are recorded in
a signal matrix of the FSAP. Here two signal processing techniques are introduced. One is a
deconvolution method to extract scattered wave components from measured flaw signals. The
other is an apodization method to transmit ultrasonic waves in phase from the array transducer.
From imaging results with the ISIM, it is confirmed that the flaw reconstructions are successful
for a thin slit as well as drilled holes in aluminum specimens.
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