The Japan Soci ety of Mechanical Engineers

119 Bo~7vlf® EHES ) OEE(L & BRBRER~DISH

Quantitative Representation of Macroscopic Shape Information "Compiexity"
and its Application for Curved Profile Generation
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From the human characteristic of recognizing the whole shape feature macroscopically, in curve design,
it is important to grasp and control macroscopic shape information of curved profile. However, trial and
error is required in order to control the curved profile to be set reflecting macroscopic shape information
imaged by designer, because there is no useful method for controlling macroscopic shape information in
the conventional computer aided design system. Firstly, this paper describes a guideline in the research of
macroscopic shape information based on a hierarchical design model. Next, the paper describes a
quantitative representation method of macroscopic shape information "complexity" and its application for

curved profile generation.
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Fig.1 Study on macroscopic shape information based on hierarchical design model
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Fig.2 Extraction of curvature entropy based on curvature function
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Fig.3 Extraction of curvature integration based on curvature function
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Fig.4 Algorithm of shape generation method
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(b) Generated shape B

Fig.5 Swell (large scale and small scale)
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(a) Generated shape A
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(b) Generated shape B

Fig.6 Comparison of S on generated shape A, and S on generated shape B
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Regression curve : y = 4.25 In(x) + 1.44
Contribution ratio : R2=0.76 (R =0.87)
Significant probability : p <0.05

Regression curve : y = 4.27 In(x) + 1.52
Contribution ratio : R2=0.81 (R = 0.90)
Significant probability : p <0.05

Regression curve : y =4.92 In(x) + 1.47
Contribution ratio : R2=0.91 (R = 0.95)

Significant probability : p <0.05
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Fig.7 Relationship between curvature integration and complexity
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