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Development of topology optimization for a transient state for the structural
designs of fluid flow cloaks

YOSHINO, Masato
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CMA-ES

The objective of this study is to develop a design method for the creation
of a fluid cloak that can be realized by completely controlling the fluid around the obstacle and
reducing the turbulence of the flow due to the obstacle to zero. Topology optimization for
non-stationary problems was developed using the level set method as a structure representation
method and CMA-ES as a solution search method for optimized structures. While such topology
optimization requires sensitivity analysis going back in time, the topology optimization developed
in this study does not require such cumbersome sensitivity analysis and does not require trial and
error such as initial estimation even for multimodal optimization problems with many local optimal
solutions with poor performance.
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