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Research Topics 

 The main topic of research is computer-aided design methods, with topology optimization and mathematical 

modeling as our core technologies. 

Keywords: topology optimization, computational mechanics, computer-aided engineering, numerical analysis, 

optimal design methods, mechanism creation, meta-materials, multi-scale analysis 

 

1. Partial Differential Equation (PDE) for manufacturability evaluation in topology optimization 

Optimal shapes obtained by topology 

optimization are mechanically optimal, but the 

shape is often difficult to manufacture. To overcome 

the issue, we are working to develop mathematical 

models for manufacturability. The relationship 

between geometrical features and solutions of 

partial differential equations is studied theoretically. 

2. Design of meta-devices and meta-materials using topology optimization 

We study design theories that exploit the expression of unusual properties to achieve unusual characteristics 

and functions or significantly higher performance. 

3. Design methods for robots and other mechanical systems based on extensions to topology optimization 

We are expanding the framework of topology optimization to study design methods for mechanisms and robots. 
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