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Bionic Form Evolution Design Method of Product Based on Topology Theory

SU Jian-ning, ZHU He, YANG Wen-jin, XIAO Li-wei
(School of Design Art, Lanzhou University of Technology, Lanzhou 730050, China)

ABSTRACT: The work aims to better control the bionic form design of product at the quantitative level to quickly obtain
a variety of designs, and establish the bionic form evolution design method of product by means of the topology theory
and monkey king genetic algorithm. The first step was to identify the characteristic elements of bionic objects based on
the topological weights. Then, the topology similarity evaluation was carried out for product form and bionic object’s
characteristic elements. Taking it as the fitness function, the monkey king genetic algorithm was applied to achieve effi-
cient bionic form evolution design. The case study of the proposed method was conducted with the “Penguin-kettle” bi-
onic form design as an example. The results showed that, the model could accurately retain the characteristic elements of
bionic objects and efficiently provide diversified designs. In the bionic form design of product, the cognitive distance
between the product form and the bionic object is quantified with the characteristic elements of bionic objects taken into
full consideration, and the monkey king genetic algorithm is combined to enable the bionic form design of product to be
more rational and efficient.
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Tab.1 Topological relations and weights of characteristics
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Tab.2 Topological weights of penguin characteristics
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Tab.3 Node topological weights
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