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3D shape generation model using time series data from Eulerian Structural Analysis
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I propose a novel framework that integrates Eulerian structural analysis with DeepSDF to generate 3D shapes
informed by mechanical constraints. The Eulerian method efficiently captures time-series data of nonlin-
ear behaviors such as buckling, using fixed Cartesian meshes for stable and scalable parallel computation.
DeepSDF encodes shape geometry in a continuous latent space, allowing for precise and flexible geometric

representation. This integration connects physical performance with shape generation, enabling iterative
refinement of shapes guided by structural analysis results.
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-1 Condition of topology optimization

Material : Aluminum

Density : 2.7g/cm’

Young’ s modulus : 70GPa

Poisson’ s ratio : 0.3

Material model : Linear elastic material
Volume fraction : 5%

Minimum cell size : 1.5mm

Number of cells : 1,048,576

Number of nodes : 8
Optimal number of steps . 50

Computational time : 1200s
Number of datasets : 21,998
Number of training data : 20,000
Number of test data : 1998
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