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Product Bionic Design Based on Simplified Optimization Method of Biological Form

XU Yong-sheng, ZHAO Qin-kun, ZHI Jin-yi, HE Jing
(Southwest Jiaotong University, Chengdu 611756, China)

ABSTRACT: To study the application of biomorphic simplification and optimization method in product biomimetic de-
sign, and to provide theoretical guidance and more ideas for product biomimetic design. Based on the study of design cases
and relevant literature, on the basis of combing and summarizing the types and design thinking of morphological bionic
design, the program models of “top-down” and “bottom-up” bionics design were constructed, and the differences between
the two program models were compared, the characteristics and application of the two program models were constructed.
The “simplified optimization method” in product morphological bionic design was divided into “local extraction method”
and “overall extraction method”, and the differences were compared between these two program models, and the charac-
teristics and application of these two program models were summarized. The simplified optimization method in product
form design was analyzed especially. Through the bionic design practice of lotus canopy lamp, the simplified optimization
method was used to strengthen the typical characteristics of biological morphology, weaken the morphological character-
istics of secondary structure, and obtained the optimized biological morphology with distinct morphological characteris-
tics, which verified the feasibility and effectiveness of the morphological optimization method. The application of biomo-
rphic simplification and optimization method in product biomimetic design can provide effective theoretical guidance for
product biomimetic design and more design ideas for designers.

KEY WORDS: product design; bionic design; shape simplification optimization method; bionic design thinking process
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“Bionic” masterpieces of early humans
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