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ABSTRACT: The product appearance image stimulates the user’s emotional experience, which becomes a key factor to
influence the consumer’s purchasing decision. Considering the subjectivity of emotion and the ambiguity of image, how to
realize the effective mapping of product appearance image and emotional needs becomes a difficult problem of product
design. There are multi-dimensional features of product appearance. The traditional product image research often consid-
ers the partial features of the product and needs to manually mark the product features, and the sample size is small. These
are likely to cause the design scheme to deviate from user's emotional needs. In response to these questions, the work aims
to propose solutions which can reduce the interference of uncertainty factor in product’s emotional research, and achieve
the effective matching of product design schemes and user image requirements. A proposal was made to build a deep
learning-based affective computing service platform of product appearance image to study the construction methods and
key technologies of the platform. The establishment method of product appearance emotional database and the affective
computing methods of product appearance image were proposed. The affective computing models of product appearance

image were constructed to realize the emotion classification and emotion feature recognition more precisely. A proposal
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was made to analyze the emotion feature weight of the product appearance for different product types, and study the con-

tribution of product features to emotional image to dig key emotion features. The retrieval methods and technologies of

product appearance schemes oriented to users’ emotional needs were studied to build a product design service platform.

The research results will provide the reference for the establishment of an efficient and humane design collaborative ser-

vice platform of product appearance image, thereby simplifying the knowledge acquisition process for designers and us-

ers, and promoting the effective matching of product appearance design schemes and user image requirements.

KEY WORDS: artificial intelligence; innovation design; deep learning; affective computing; product appearance image
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