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Study of assistant system for shape creation

Toshio HIRA and Motoki HISHIDA

On industrial shape creation, human designer intuitively establishes shape based on his/her own experi-

ments and knowledge. In order to assist this process by artificial system, it is important to consider the sub-

jective aspect of each designer as well as objective one. In this article, we propose an interactive design assis-

tant system in the case of bottle shape design. When human designer draws a bottle's profile on the window of

this system, the profile curve is represented by a chain of local curvatures and is encoded to chromosome in

the genetic manner. The varieties of profile curve are randomly generated and are also encoded to chromo-

somes. All of the curves, the drawn one and the generated ones, are evaluated by the system with objective

criterion based on the conventional structural analysis and by the human designer interactively with subjec-

tive his/her preference. At the next stage, the chromosomes represent the profiles are gathered to objective-

and subjective- gene-pools in terms of the genetic algorithm. At the last stage, design alternatives are repro-

duced from gene-pools through the crossover and mutation operations, and are suggested to the human

designer. Through the case study, the proposed framework demonstrates the applicability to suggest the vari-

ous design alternatives reflects the subjective preferences.
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(a) Original drawing (b) Discretized profile

Fig.1 Original and processed drawing
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(a) Curve 1 (b) Curve 2

Fig.2 Examples of profile curves
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Fig.3 Radius of curvature of profile curves
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(a) FEM model (b) Distribution of strain energy

Fig.4 Structural analysis for objective evaluation

Fig.,5 Ray-traced 3D image for subjective evaluation
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Fig.6 Varieties of phenotype in the initial population
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Fig.7 Evaluated initial shapes by means of strain energy with structural analysis
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Fig.8 Reproduced shapes by genetic operations and their evaluation
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Fig.9 Objective evaluation vs generation
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Fig.10 Population of design alternatives with subjective and objective evaluation
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