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Data-driven topology design is a sensitivity-free structural design methodology proposed by the authors.
It is a type of topology optimization and its basic concept is to update the material distribution in a given
design domain by using a deep generative model without the sensitivity information. Data-driven topology
design is promising because of the sensitivity-free nature, however, the previous implementation proposed
by the authors has a limitation to the scalability. This is because that it is impossible to learn the deep
generative model for the case where the design degree of freedom exceeds about 20, 000. In this paper, the
authors propose to incorporate the principal component analysis into data-driven topology design to resolve
this problem. The authors aim to reduce the design degree of freedom for representing the material distri-
bution by using the principal component analysis. To confirm the usefulness of incorporating the principal
component analysis, the authors also provide some numerical examples.
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