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Abstract

Aiming to address the challenges of rapid product iteration and the difficulty of capturing users’
emotional needs in the e-commerce environment, this study explores a quantitative transfor-
mation pathway from unstructured e-commerce reviews to structured design language. Firstly,
multi-source data on household 3D printers were collected from e-commerce platforms. A large
language model (LLM) was employed for fine-grained semantic mining to extract product attrib-
utes and emotional factors. Secondly, the IPA-KANO model was introduced to map the priority of
user demands, thereby identifying core design dimensions. Subsequently, a mapping model be-
tween morphological features and image ratings was constructed using Kansei engineering meth-
ods, with machine learning algorithms applied to predict optimal appearance solutions. The
study successfully identified the core elements influencing the visual preferences for household
3D printers and derived design strategies driven by various images, such as “technological intel-
ligence” and “high-end luxury”. Through design practice, targeted market-oriented solutions
were developed. The transformation framework established in this research achieves an effective
transfer of “small data” from e-commerce into design knowledge, enhancing the precision of emo-
tional design and providing scientific decision-making support for industrial design processes in
the context of digital intelligence.
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Figure 1. Technology and intelligent sensing solution diagram
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Figure 2. High-end luxury concept design
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Figure 3. Fashion trend concept design rendering
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