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DRB-GAN: A Dynamic ResBlock Generative 
Adversarial Network for Artistic Style Transfer 
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Artistic style transfer

Picasso Picasso’s self-portrait
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Artistic style transfer
The Evolution of Picasso’s self portrait

Age 18 Age 25 Age 90

Art collectionStyle: Surrealism
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Arbitrary style transfer

DecEnc

• Cannot benefit from other style images sharing similar style.
• Cannot well obtain style consistency and maintain content structure similarity.
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Collection style transfer

DecEnc

D

• Recognize and transfer the dominant style clues; 
• Lack the flexibility of exploring style manifold.
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Insights
• Handle arbitrary style transfer and collection style transfer in a unified model.
• Ensure style consistency and content structural similarity.

Style 
Encoder

• “style codes” is modeled as the dynamic parameters within dynamic modules.

Dynamic module

DecEnc
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DRB-GAN

• Three Components: style encoding network, style transfer network and discriminative network.
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Style
Encoder

Style Encoding Network

Style 
Recalibration

• Style encoder: learnable CNN & pretrained VGG.
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Style 
Encoder

Style 
Recalibration

Style Encoding Network

• Style recalibration: refine the style code with the class attention.
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Style transfer network

DecEnc

• Dynamic ResBlock: dynamic convolutional layer and AdaIN.
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Style 
Encoder

Style 
Recalibration

• “style code” in dynamic ResBlocks:

Style code

DecEnc
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• “collection style code” as a weighted mean of the “style codes”:

Style 
Encoder

Style 
Recalibration

Collection style code

DecEnc
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Style transfer network

• SW-LIN Decoder: spatial window layer-instance normalization layer.
• Preserve local feature and remove artifacts in generated images. 

DecEnc
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Style transfer network

• SW-LIN Decoder: spatial window layer-instance normalization layer.
• Preserve local feature and remove artifacts in generated images. 

SW-LIN
DecEnc
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DFeature 
Extractor

Concat

Target Collection

?

Real/Fake

Generated Image

Discriminative network :

• Objective function
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Comparison with other approaches

• Dataset
• Content image: Place365 dataset
• Style image: Wikiart dataset

• Metrics: Deception rate, inference time and human study.
• Model is trained on 768x768 and inferred on arbitrary resolution.

Place365 dataset

Wikiart dataset
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Content Style CSD AST Gatys CycleGAN AdaIN MetaNet CST Our

Comparison with other approaches

• Our method: no artifacts in the regions and preserve the structural similarity.
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Arbitrary style transfer

• Style consistency & Content structural similarity. 
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Collection style transfer

• The number of style images used to calculate the mean style code. 
AdaINMetaNet OurContent

Collection

K=2 K=2 K=2
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Collection style transfer

• The number of style images used to calculate the mean style code. 
AdaINMetaNet OurContent

Collection

K=10 K=10 K=10
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Collection style transfer

• The number of style images used to calculate the mean style code. 
AdaINMetaNet OurContent

Collection

K=20 K=20 K=20
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Collection style transfer
Picasso

Content

Collection style transfer

AST

Ours
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Ablation study

DRB-GAN w/ lay norm w/ instance norm w/o VGG 

• SW-LIN Decoder: preserve local feature and remove artifacts. 
• : improve the style consistency.
• w/o vgg : capture the dominant style clues without subtle details.
• : causes slight degradation on stroke size variations.

Content Style
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DRB-GAN 
w/ collection discriminator

DRB-GAN 
w/ conditional discriminator CST

Discriminative network

Content Style

• Collection discriminator: improve style consistency.
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Evaluation with unseen styles

• (c) (f) (i): arbitrary style transfer.
• (d) (g) (j): collection style transfer.
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Evaluation with different resolutions
Content Style Ours x768 Ours x512 Ours x256 Ours@20 x512 CycleGAN MetaNet StyleBank AST

• Style consistency.
• Structural similarity.
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HD Stylization
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Gauguin

Kandinsky

Picasso

Van Gogh

Four-Way Style Interpolation

Content

• Our model creates a smooth manifold structure.
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Video Style Transfer @1920x1080

Input video Collection style transfer Style interpolation in
arbitrary style transfer

• All stylizations come from one trained model.
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• A unified Model that handle arbitrary style transfer and collection style transfer.

• “style codes” is modeled as the dynamic parameters within Dynamic ResBlocks.

• Style consistency & Content structural similarity. 

Conclusions
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Thank you!

https://github.com/xuwenju123/DRB-GAN
QR Code for our project:


