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In this study, we focused on exoskeletal creatures and aimed to develop a
method to create the design of machine housing and shell structure based on exoskeleton form.
Therefore, (1) we examined the mechanical optimality of the exoskeleton structure, (2) developed a
structure design method that reflects its characteristics, and (3) applied it to the mechanical
structure and verified its effectiveness. Specifically, we created a mechanical analysis model from
CT images for exoskeletons such as crustaceans and analyzed their optimality. In addition, we
developed an optimization method for the purpose of reducing weight and improving strength with the
morphological synthesis ratio of various exoskeleton models as design variables, and applied it to
the design of the griﬁ structure to examine the effectiveness. We have established an original
mechanical design method using biological continuums that is different from conventional mechanical
design, which is premised on parts assembly.
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