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Simultaneous topology optimization methods of external shape and internal microstructure are expected to

achieve lightweight and high-stiffness structural designs. For this purpose, homogenization methods are

generally used, but they assume periodic microstructures, leading to discrepancies when applied to non-

periodic structures in full-scale analysis. In this study, we propose a data-driven topology optimization
method for non-periodic structures that simultaneously optimizes external shape and internal microstructure
based on full-scale analysis. In the numerical examples, we addressed the maximum stress minimization
problem and obtained optimized designs that avoid stress concentration.
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