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Due to the development of Al technology in recent years, the styling of industrial products has
been diversified. Compared to humans (designers), computers can create these shapes efficiently.
Therefore, generative design, which is a technique for automatically generating design ideas by
computers, has attracted attention. However, the research about generative design has focused
only on mechanical characteristic (e.g., topology optimization) and is required to evaluate aesthetic
characteristics. This study focuses on "complexity" that is one of the macroscopic shape features
affecting human's visual cognition and proposes a "complexity" evaluation method.
First, an evaluation index for "complexity" was proposed using Gaussian curvature and information
entropy. The information entropy is calculated on the basis of the Markov model constructed using
the variation of the Gaussian curvatures calculated at each arbitrary point in a surface and called
Gaussian curvature entropy.
Second, the approximate calculation method of the proposed index, in which the surface is divided
using surface triangulation method (advancing front method) and the Gaussian curvatures and
their occurrence and transition probabilities between the vertices of the triangles are calculated,
was proposed.
Finally, to confirm the applicability of the proposed method, the sensory evaluation experiment
made on 40 participants was done. And, the correlation between the evaluated values and
calculated indices was confirmed.
The future tasks include to construct the shape generating system based on the proposed method,
which contributes to the development of the research area of generative design. These research
findings were reported in one original article (under reviewing) and at some conferences (one
international and three domestic conferences).
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Development of Quantification Method of Surface “Complexity” and Shape Generation System

1. HIREBRFROBE

3DCAD % 3D T A—DEREMEEM LIZEN, SEFEOITEHRDRZAIT (FK) EZHIEL TS, COKSHRKREME
BICEB T E0I121F, EbEYEAVEL—RIZEZBHERNEHTHY, AV E1—2NBEBMICTHFAUETIPRIT4ITT
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ALEMERZLENTNSEOD, BIKOEREMICETIMEILFRELINTULVEL. KAAETIE, EFOBIRBHICBEVWTEE
BERNBREBEEO—DTHAEHSIFEL, HERKOIEMSIOEEILEEEEL:.
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DERTFOE—(HHRMEIVIAE—) ZTEHSIOEEL L.
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BUOIRTTATTHAVDREEIZEETHIFETHD. 18, BoN-MERRIL, EBESE 14 BENSE I HIZELTHRELT
BY, BRI HE2FERTHS.
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Due to the development of Al technology in recent years, the styling of industrial products has been diversified. Compared to humans
(designers), computers can create these shapes efficiently. Therefore, generative design, which is a technique for automatically
generating design ideas by computers, has attracted attention. However, the research about generative design has focused only on
mechanical characteristic (e.g., topology optimization) and is required to evaluate aesthetic characteristics. This study focuses on
“complexity” that is one of the macroscopic shape features affecting human’ s visual cognition and proposes a “complexity”
evaluation method.

First, an evaluation index for “complexity” was proposed using Gaussian curvature and information entropy. The information entropy
is calculated on the basis of the Markov model constructed using the variation of the Gaussian curvatures calculated at each
arbitrary point in a surface and called Gaussian curvature entropy.

Second, the approximate calculation method of the proposed index, in which the surface is divided using surface triangulation method
(advancing front method) and the Gaussian curvatures and their occurrence and transition probabilities between the vertices of the
triangles are calculated, was proposed.

Finally, to confirm the applicability of the proposed method, the sensory evaluation experiment made on 40 participants was done.
And, the correlation between the evaluated values and calculated indices was confirmed.

The future tasks include to construct the shape generating system based on the proposed method, which contributes to the
development of the research area of generative design. These research findings were reported in one original article (under reviewing)
and at some conferences (one international and three domestic conferences).
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