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Product Form Innovation Design Based on Cognitive Thinking and Cobweb Sructure

SU Jian-ning, SHEN Yu-hao, YANG Wen-jin, ZHANG Shu-tao
(Lanzhou University of Technology, Lanzhou 730050, China)

ABSTRACT: The work aims to build a cognitive matching model between designers and users based on the cobweb
structure by combining their cognitive thinking and develop a practical innovative design tool to make the process of
product form design more compendious and intuitive. Firstly, the product form prototype was refined by morphological
analysis, and the design schemes were classified based on typological analysis. The product schemes characterizing cob-
web which reflected the designer’s cognition was established by simulating the behavior of spider constructing webs.
Then interview survey and oral analysis were conducted to obtain user semantics. The core semantic vocabularies were
transformed into product forms based on the morphological association analysis according to aesthetic logic, so as to ex-
tract the impactor’s form meeting the user’s cognition. Finally, the product schemes and the impactor’s form were de-
scribed with quadrilateral grids, and creative product forms were generated with the aid of shape blending technology. The
cobweb colliding evolutionary design system was constructed and the design of female scooter was taken as an example to
verify the feasibility of the method. A new method of product form design was proposed by simulating and applying cog-
nitive thinking and cobweb structure. The behavior and mode of spiders constructing webs and prey colliding on the webs
can reasonably simulate the cognitive matching process between designers and users. The method has certain reference
value and significance for improving the efficiency of product form design and creating new form design methods.
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