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Generative design, in which computers automatically generate the product shapes, has attracted
attention, recently. The design, however, evaluates only mechanical (engineering) characteristics
(e.g., topological optimization). Therefore, if the industrial design characteristics can be evaluated,
it will have great influence on the future design (product development).
This study proposed the automatic curved shape generation system using the two indices called
Gaussian integration and Gaussian entropy that enable to quantify the human recognition:
"complexity". The proposed system employs the locations of the control points and weights of the
NURBS surface as design valuables, and can automatically derive the shapes having the required
values of the indices by optimizing them using particle swarm optimization. Additionally, this study
conducted the sensory evaluation experiment against the shapes derived by the proposed system
and confirmed the high correlation (coefficient of determination is greater than 0.9) between the
sensory evaluation values and the indices of them. This study also conducted the design
experiment by professional designers and indicates the proposed system is applicable for idea
generation.
The future tasks are 1) improvement of the efficiency to generate the required shapes by using
interactive heuristic optimization method and 2) to confirm the versatility by applying the proposed
system to diverse design objects.
The achievements of this research are published/presented as the following journal/conferences:
Computers & Graphics, Design & Principles 2019, and Spring Annual Meeting of JSKE 2019.
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Quantification of “Complexity” of Curved Surfaces and Its Application to Shape Generation System
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Generative design, in which computers automatically generate the product shapes, has attracted attention, recently. The design,
however, evaluates only mechanical (engineering) characteristics (e.g., topological optimization). Therefore, if the industrial design
characteristics can be evaluated, it will have great influence on the future design (product development).

This study proposed the automatic curved shape generation system using the two indices called Gaussian integration and Gaussian
entropy that enable to quantify the human recognition: “complexity”. The proposed system employs the locations of the control
points and weights of the NURBS surface as design valuables, and can automatically derive the shapes having the required values of
the indices by optimizing them using particle swarm optimization. Additionally, this study conducted the sensory evaluation experiment
against the shapes derived by the proposed system and confirmed the high correlation (coefficient of determination is greater than
0.9) between the sensory evaluation values and the indices of them. This study also conducted the design experiment by professional
designers and indicates the proposed system is applicable for idea generation.

The future tasks are 1) improvement of the efficiency to generate the required shapes by using interactive heuristic optimization
method and 2) to confirm the versatility by applying the proposed system to diverse design objects.

The achievements of this research are published/presented as the following journal/conferences: Computers & Graphics, Design &
Principles 2019, and

Spring Annual Meeting of JSKE 2019.
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