The talk title: From Morphology to High-Fidelity Simulations: Spectrally Accurate Modeling of
Microstructures

Abstract:

Recent advances in scanning technologies and digital twinning have enabled the high-fidelity
capture of geometric details in composite microstructures. In this talk, | will present state-of-the-
art spectral methods for analyzing the morphology of complex 2D and 3D microstructures. | will
highlight how these techniques are used to generate statistically similar surfaces and introduce
my recent work on the morphology-preserving remeshing of such structures. | will then discuss
the application of these methods in numerical simulations, focusing on the micromechanics of
stone masonry microstructures derived from remeshed digital twins. Preliminary results on using
spectral parameterization to reduce the dimensionality in the topological design of 4D-printed soft
shells will also be presented. Lastly, | will discuss the envisioned applications of high-fidelity
spectral solutions to solve high-order partial differential equations (PDEs), such as the Féppl-von
Karman problem, and their impact on understanding the underlying physics of shape-shifting
problems.
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