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The Introduction of Style Transfer
Style transfer：re-rendering a natural image by a selected artistic 
style. Style image Content image Style transfer results

Single style transfer

Multi-style transfer



• Optimization-based NST: generalize the transfer problem as a set 
of optimization problems [1]; 
• Training a feed-forward network: capture style patterns by 

proposed modules in the architecture [2, 3];
• Feature transformations-based methods: real-time and highly 

efficient; balance the efficiency and the visual quality of results [4].
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Main research problem statement

• Motivation: Single style transfer is very popular recently. Most multi-style
transfer techniques just linearly combine the style features with weights but
overlook the semantic relations between the objects in the content image
and style images.

• Tasks: an adaptive and flexible semantic-aware style transfer method that 
only needs transformation in feature space. 

• Key idea: utilize different information encoded in each channel of features 
to perform effective semantic-aware style transfer (capable of 
single/multi/ROI style transfer). 



Key Contribution

• 1: We design a framework called 3S-Net which is adaptive to
meet multiple requirements. It also allows user-participation.
Users can choose Region of Interest (ROI) to perform semantic-
aware style transfer.

• 2: We propose Two-Step Semantic Instance Normalization
(2SSIN) and Semantic Style Swap. They utilize different
information encoded in each channel of features to perform
effective semantic-aware style transfer.

• To our best knowledge, our method is the first to achieve
semantic-aware style transfer without training a model.



The Framework of Our Method



Methods Explanation  

Semantic-driven Channel Descriptors :
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Methods Explanation  

Two-step Semantic Instance Normalization (2SSIN)  :
Step-1: 
Channel-wise Semantic AdaIN: 
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Methods Explanation  

Two-step Semantic Instance Normalization (2SSIN)  :
Step-2: 
Group-wise Semantic AdaIN: 
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Methods Explanation  

Semantic Style Swap:



Qualitative Evaluation: Sigle Style Transfer



Qualitative Evaluation: Multi-Style Transfer



More Examples


