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In this research project, an elemental study on the development of digital

twin technologies for structural safety assessment is carried out. Firstly, the concept of a digital
twin contributing to structural safety based on hull monitoring is presented. Secondly, in order to
evaluate structural response at any part of ship hull structures using the monitoring data, a
method to estimate the encounter sea state spectrum from the spectrum of motion and structural
response obtained from monitoring data is developed using convolutional neural networks (CNN).
Thirdly in this study, the ultimate strength of stiffened plates and the uncertainties of whipping
loads are examined, because uncertainty assessment regarding loading and strength is important for
the proper evaluation of structural safety.
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