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Parametric Generation of Biomimetic Products under
Deconstruction and Reconstruction Thinking

ZHAO Fang-hua, LI Ming-yi', WANG Xuan, ZHANG Xiao
(Hebei University of Technology, Tianjin 300401, China)

ABSTRACT: The work aims to investigate the innovative methods of product form under the thinking of deconstruction
and reconstruction, and explore the diversity of solutions for bionic design of product form. The theoretical application of
deconstruction and reconstruction thinking and the application process of parametric design methods were expounded.
With natural flowers as a case study, 158 sample pictures were selected from the 102 and 17 flower data sets collected in
Oxford. Firstly, the flower plane profile was obtained by the contour correlation algorithms such as Grabcut, Sobel and
Canny, and the feature contour was deconstructed, classified and parametrically characterized. Secondly, the Rhino-
Grasshopper software was used to reconstruct the abstract three-dimensional model of the flower, and the bionic product
was reconstructed by the structural constraint. With the lamp as an example, after adjustment of parameters, the product
form reconstruction group with flower form characteristics was obtained, and the basic bionic lamp model was gotten.
After the structural constraint, the 3D model of bionic lamp was obtained. This method further explores the research of
computer-aided product design, and the example shows that natural flowers can generate a large number of innovative
preliminary models for form through this method, which improves design efficiency.
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Fig.2 Research process of product parametric form generation model under deconstruction and reconstruction thinking
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