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ABSTRACT

Marine engineering applications present a wide range of complex problems that require
efficient and reliable numerical methods. Model order reduction enables fast and accurate
numerical studies such as sensitivity analysis, structural optimization [1], uncertainty
quantification, inverse problem resolution, and decision-making for structural digital
twins [2]. Despite the progress being made in the last decade, still many challenges remain
open: how to efficiently integrate deep learning models and structure-preserving reduced
order methods, or how to account for the human in the loop for surrogate-based
optimization, optimal control, and decision-making. Moreover, we are in a large-scale
scenario where computational performance, visualization, and real-time computing
represent a challenge.

This invited session aims to bring together experts in model order reduction, uncertainty
quantification, artificial intelligence, and digital twins to devise new integrated solutions
for marine applications. We encourage contributions regarding, but not limited to,
surrogate-based design optimization, reduced order modeling for uncertainty
quantification and inverse problems, parameter space reduction, multi-fidelity methods,
and scientific machine learning.
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