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In this research, we constructed Digital Twin of Artifact Systems (DTAS) in
which physical and numerical models of structural materials at several length scales are constructed
ﬁnd integrated, while monitoring and inspection data are used as input parameters; DTAS reproduces

the

current state of structural materials and predict their degradation. In particular, we focused on

fatigue damage of structural materials, which is a common vulnerability in artifact systems. We
developed inspection techniques that can detect crack growth at the macroscopic scale, or precursors
of crack formation at the atomistic scale. We have also developed numerical models that reproduces

the degradation of structural materials.
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