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3D Generative Al Based on DeepSDF: Training and Performance Evaluation Using a
Dataset of 21,998 Eulerian Elastoplastic Analyses
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3D shape generation using Al has advanced rapidly, especially in text-to-3D tasks. However, existing meth-
ods often rely on pre-trained models like CLIP and struggle to incorporate mechanical information due to the
lack of suitable datasets. To address this, we propose a DeepSDF-based 3D generative model conditioned on
mechanical parameters. Using a dataset of 21,998 automotive crash box models generated via linear topol-
ogy optimization and Eulerian elastoplastic analysis, our model learns to generate 3D shapes that satisfy
given parameters such as height, depth, width, and impact energy absorption.
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