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The task of style transfer
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Inconsistent stylization Unclear details

Noticeable seams Ours

Problem: content affinity loss



① Reversible residual network based on channel refinement module

- avoid content affinity loss

② Unbiased linear transform based on Cholesky decomposition

- preserve feature affinity

③ Training loss based on Matting Laplacian

- preserve pixel affinity

CAP-VSTNet



CAP-VSTNet

• State-of-the-art performance

• Real-time image/video style transfer

• Style interpolation

• Ultra-resolution (4K)



Illustration of CAP-VSTNet

Three steps

• Forward inference (   )

• Transfer (cWCT)

• Backward inference (   )



Details of CAP-VSTNet

- Reversible residual network

• Bijective transformation:  preserve all information to avoid content affinity loss



Details of CAP-VSTNet

- Reversible residual network

• Bijective transformation:  preserve all information to avoid content affinity loss

• Channel Refinement (CR):  remove redundant information in reversible network

Alternative design choices of CR module
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Details of CAP-VSTNet

- Training loss

• 𝐿𝑡𝑜𝑡𝑎𝑙 = 𝐿𝑠 + λ𝑚𝐿𝑚 + λ𝑐𝑦𝑐𝐿𝑐𝑦𝑐,

• Matting Laplacian loss 𝐿𝑚:  address pixel affinity problem led by the linear transform



Details of CAP-VSTNet

- Training loss

• 𝐿𝑡𝑜𝑡𝑎𝑙 = 𝐿𝑠 + λ𝑚𝐿𝑚 + λ𝑐𝑦𝑐𝐿𝑐𝑦𝑐,

• Matting Laplacian loss 𝐿𝑚:  address pixel affinity problem led by the linear transform

• Cycle reconstruction loss 𝐿𝑐𝑦𝑐:  alleviate numerical error problem of reversible network



Details of CAP-VSTNet

- Video style transfer

• Content of stylized video:  stable

• Style of stylized video :  need more constraint



Details of CAP-VSTNet

- Video style transfer

• Content of stylized video:  stable

• Style of stylized video :  need more constraint ① adjust the style loss 𝐿𝑠

② add regularization in 𝐿𝑡𝑜𝑡𝑎𝑙



Experiments

- Photorealistic image style transfer

• The execution time is evaluated on 1024 × 512 resolution.



Experiments

- Photorealistic image style transfer



Experiments

- Photorealistic/Artistic video style transfer

• Photorealistic video • Artistic video



Experiments

- Video style transfer

- Style interpolation

- Ultra-resolution



[Video]

Experiments



Thank you for your watching!
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For more information: https://github.com/linfengWen98/CAP-VSTNet


