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Application Paths of Generative Artificial Intelligence in Empowering Product Design
Innovation
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Shandong Technology and Business University, Yantai, Shandong 264005, China

Abstract: Generative artificial intelligence is changing the ways in which information processing, concept generation,

and engineering optimization are carried out in product design. This paper analyzes its role in demand insight, scheme

divergence, structural optimization, prototype verification, and design expression. Combined with publicly available

engineering cases, it discusses efficiency improvement and performance enhancement, and identifies problems such

as generation bias, scheme homogenization, engineering constraints, intellectual property rights, and responsibility

allocation. The study proposes an implementation path centered on designer leadership, knowledge base support,

toolchain collaboration, and multidimensional evaluation, providing reference for enterprises to form a verifiable and

traceable product design innovation mechanism.
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