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3D Geometric Model for Shape Désign (2nd Report)
— 3D Geometric Model Focused on Shape Feature Generating Rules—

Ichiro Nacasaka, Atsushi Yamacisar and Toshiharu Taura

Designing shapes of products is one of the most primary activity in design process. In this paper, a new
methodology of representing free form shape features with the aim of making the system capable of holding and
manipulating their features after synthesizing them to support designer in their early design stage is proposed. The
key idea in this study is Shape Feature Generating Rules and specifying the rules which generate feature shapes.
Developmental biclogy is applied to devise a computational model of the representation called Cell Model using
Pitt approach of classifier system. Finally, a computer program is developed to evaluate the methodology by
combining two existing shapes to examine if the features of shape are preserved in combined shapes. In addition
further examination is conducted to specify which rules are actually hold the feature of shape. It is demonstrated
that the methodology can show variety of combined shapes with original, often exaggerated, features and the rules

are specified which hold the part of feature of shapes.

Key words: shape feature generating rules, shape design, genetic algorithm, classifier system
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<rule> = <condition> : <action>

Fig. 5 Rules applying to cell division
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Fig. 9 Growth of shapes
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Fig. 13 Shapes generated by rule based representation
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