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Abstract

Based on the theories related to kansei engineering, combined with the application and characte-
ristics of generative artificial intelligence technology in product modeling design, we propose an
intelligent design method for product modeling based on perceptual engineering to achieve intel-
ligent generation of design solutions, provide designers with inspirational modeling, and expand
and optimize the product design process. Firstly, we extract the perceptual imagery and modeling
samples of the studied products, deconstruct the product modeling features and construct a mor-
phological element coding table; secondly, we clarify the mapping relationship between morpho-
logical elements and perceptual imagery through semantic difference experiments and quantita-
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tive class I theory, and carry out product sketch derivation under the correspondence relationship;
finally, we use generative artificial intelligence to combine sketch modeling and imagery vocabu-
lary to realize the intelligent design solution Generation and optimization. The combination of
kansei engineering design process and generative Al technology effectively combines the user’s
perceptual imagery needs, expands the design space and improves the overall design efficiency,
providing new ideas and values for the perceptual design of product shape.
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Figure 1. Kansei engineering design process
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Figure 2. Artificial intelligence technology-driven product design process
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Figure 3. Introduction of AIGC application methods and tools supported by large models
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Figure 4. A way to combine artificial intelligence and kansei engineering
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Figure 5. Intelligent design method model for product modeling based on kansei engineering
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Figure 6. Sample system clustering analysis tree diagram
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Figure 7. 7 representative sports shoes product samples
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Table 1. Rotated component matrix statistics
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fAI £ - IR 0.723
PRI - 1E2CH 0.688

LA - fERH 0.822
FRER - BB 0.757
B - KA 0.622
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Table 2. Sports shoes modeling form elements code table
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Table 3. Experimental samples of each stylistic feature category and imagery scores
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Table 4. Morphological elements category design reference basis
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