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Pattern style transfer based on projection flow networks

and embedding space loss
ZHU Yuru®, HOU Jue®", YANG Yang®", LIU Zheng"*
(a. School of Fashion Design &. Engineering; b. Key Laboratory of Silk Cultural Heritage and
Product Design Digital Technology, Ministry of Culture and Tourism; c. Zhejiang International
Institute of Fashion Technology, Zhejiang Sci-Tech University, Hangzhou 311199, China)

Abstract: Aiming at the problems that need to be solved urgently, such as image reconstruction error,
recovery biases caused by coded framework, and content leak and local artifacts during the style transfer
process, a pattern style transfer model based on projection flow network and embedded space loss was
proposed. Firstly, by integrating the projection flow network with the vector quantized-variational
autoencoder, unbiased style transfer was realized, and style features were finely coded and matched to
retain more complete image content details and capture key style features. Then, a method was designed
to calculate the embedded space loss of stylized graph and style graph, and the overall loss function was
incorporated to ensure the uniform distribution of style features and reduce style differences. With Yunjin
brocade as an example, the innovative design of fabric pattern style was carried out. The results showed

that the transfer effect of pattern style transfer based on projection flow network and embedded space loss
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scored higher by 86. 21% ., 54.29% and 20%, and 32. 58%, 18. 68% and 18. 99% , respectively in terms of

the content evaluation metrics of structural similarity (SSIM). and content loss compared to the

comparison models; with a Gram loss of 4.5 X 10" °, the model nearly doubled the performance of

comparative models, indicating that this method effectively balanced the needs of content retention and

style transfer and improved the stylization effect. The model improves content leak while avoiding content

distortion and style over-coverage, effectively captures complex style features and color hierarchies,

facilitates innovative design of patterns, and increases the possibility of style transfer in the textile and

apparel field.

Key words: style transfer; embedding space loss; vector quantized-variational autoencoder; content

leak; projection flow; patterns
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