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3D Geometric Model for Shape Design (1st Report)
— 3D Geometric Model Focused on Shape Feature Generation Process —

Ichiro Nacasaka, Atsushi Yamacisui and Toshiharu Taura

Designing shapes of products is one of the most primary activity in design process. It is common, especially in
the early design stage, that designers have only a vague image of shapes in their mind, and they try hard to extract
these image by making sketches or prototypes. At this stage, exhibiting a definitive image of shapes with hard lines
to the designers might restrict the bounds of their imagination. Therefore, a new methodology of representing free
form shape feature with the aim of making the system capable of holding and exaggerating their features after
synthesizing them to support designer in their early design stage is proposed. The key idea in this study is dynamic

~ representation and generation of feature shapes. Developmental biology is applied to devise a computational model
of the representation called Cell Model using genetic algorithms (GAs). Finally, a computer program is developed
to evaluate the methodology by combining two existing shapes. It is demonstrated that the methodology can show
variety of shapes with original, often exaggerated, features.

Key words: dynamic representation of feature shape, generation process, shape design, genetic algorithm
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Fig. 1 Dynamic representation
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d = density of cells near point A

Fig. 2 Correspondence between shape and distribution of den-
sity in cell division model
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Fig. 3 Cell division model
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Fig. 4 Diagram of cell division process

Genotype Phenotype
Process of Cell Division Shape

Fig. 5 Genotype and phenotype
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Fig. 6 Configuration of system
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Fig. 7 Evaluation of shapes

1) BEXTAHREY CAD 2HWTANT 5.
@) HEEOMRABRAR = - VL7 v F 2EREIRS.
B) ER=-FVEETL, BREERIRS.
@ HERIhEERBBEIT A HBRCCHIEV-»E2FE
HBIB & LT, GA 23 = — F&EIRT+ 5.
(5) BRINKCER2-FRGCGARIDILTERITRRE
Rxexs.
6® @O~G) xEELTHIHREZERTHER 2 - FEB
AFTEYET. CoBEL 1 EXABRER ST S
1R bl 5.
(M BHERBCRDBEHRYERT RSB ERE = —
FEE5.
22T, () BTV BR S MBI, AR EhicH
REBELTAHROZRHONIGT BB L1 U DRD
LDREBOPUEREREL, ThERHIGT 2RIE RO
TR2ORLEKRELORLLGDOEREYRD, LOXH DK
MEZXTNTHBERCOWCEHEL, oI sZLic
L (AD. RPoRCRT L 5E, ZOoOMPPIWT Lix
R I RDEBEOHRICE N EXERL, LichsT
F{fifE (Evaluation score) i3 kX< fc%.
ZOXSLTELh MRS RHEAR = — F i3, Rk
RO HER S iebTERz— FAEREELE S 1D, —o0D
Bt U CERAET 5.
2.6 ER7RatERCERLEERIEBORREZL FYA
tRoX > nFETEOR MRS AUBAER = - V%, GA
DAV -2 a VEHHARERPERRERCIVERTAZ LK
IToTHLWEBREBLZLNTES. fiE, TEOMER
EREROEERE 2B HRELT, X¥XFWROAY) =—

MBIRAMW Vol 62, No. 11, 1996 1569



BE - s - B8 BETHrOEHOD D BRETIL G180

Fig. 8 Initial position of cells
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Fig. 10 Distance between target shape and generated shapes
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Fig. 11 Combination of the code of cell division
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Fig. 12 Original shapes

Fig. 14 Shapes generated by dynamic representation
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Fig. 15 Code of representations
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