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Product Shape Optimization Design Method Based on Visual Cognition Theory

LIN Li, GAO Yun-kun, YANG Ming-ging, JIANG Qi, WANG Mei-chao
(Guizhou University, Guiyang 550025, China)

ABSTRACT: The work aims to propose a product shape optimization design method based on visual cognition theory and
combined with eye tracking technology for solving the problem of design generation gap caused by the lack of correlation
between traditional product form design and user visual cognition. First, the morphological analysis method was used to
extract the design elements of the product form. Secondly, the eye movement cognition data of the visual form was ob-
tained based on the eye tracking experiment. Then, the eye movement index highly correlated with the morphology was
screened by the univariate analysis method. Quantitative I-class theory was applied to parameterize the design elements,
and establish a relationship model between eye tracking indicators and design elements through data mining technology.
Finally, the relationship model between eye tracking index and design elements was obtained, and then the morphological
design elements closely related to the user's visual cognition and their weight ordering were extracted to determine the
preferred scheme of morphological design. Taking the electric kettle as an example, the feasibility of the method was
verified. The optimization design method based on the eye tracking index and the morphological design elements can help
the designer to optimize the product form from the perspective of visual cognition, thereby improving the scientific and
rational design.

KEY WORDS: visual cognition; eye tracking; design element; data mining; relational model
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Tab.2 One-way analysis of variance of eye movement index
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