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Construction of digital twin nondestructive evaluation for laser ultrasonic
visualization testing

Saitoh, Takahiro
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This study aimed to enhance the advanced laser ultrasonic non-destructive
evaluation method, which is one of the maintenance techniques for structures, by introducing the
concept of digital twins. In this study, various inverse analysis techniques were developed,
including advanced ultrasonic simulation techniques in a virtual space created by digital twins,
time-reversal methods that retransmits received ultrasonic waves in the virtual space by
time-reversing actual measured waveforms, and deep learning techniques such as style transfer, which

serves as the basis for creating Al, to estimate the position, size, and shape of defects inside
structures and materials. These developed methods were implemented using data such as received
ultrasonic waveforms obtained from actual laser ultrasonic non-destructive evaluation, demonstrating
the effectiveness and validity of the proposed approach.
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