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Tricks 

https://machinelearningmastery.com/how-to-train-stable-generative-adversarial-networks/ 

Radford, Alec, Luke Metz, and Soumith Chintala. "Unsupervised 
representation learning with deep convolutional generative 
adversarial networks." arXiv preprint arXiv:1511.06434 (2015).
https://arxiv.org/pdf/1511.06434.pdf 
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Replace pooling with strided conv layer
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Replace pooling with strided conv layer
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Batch normalization [BN]

Rescaling for a batch

A linear model as output:
There are two learnable parameters
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LeNet-5 in 1999

LeCun, Yann, Patrick Haffner, Léon Bottou, and Yoshua Bengio. "Object recognition with gradient-based 
learning." In Shape, contour and grouping in computer vision, pp. 319-345. Springer, Berlin, Heidelberg, 1999.
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Remove full connected layer

LeCun, Yann, Patrick Haffner, Léon Bottou, and Yoshua Bengio. "Object recognition with gradient-based 
learning." In Shape, contour and grouping in computer vision, pp. 319-345. Springer, Berlin, Heidelberg, 1999.

Flatten 
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Remove full connected layer

LeCun, Yann, Patrick Haffner, Léon Bottou, and Yoshua Bengio. "Object recognition with gradient-based 
learning." In Shape, contour and grouping in computer vision, pp. 319-345. Springer, Berlin, Heidelberg, 1999.

Flatten Treat as feature to learn a 
support vector machine (SVM)
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Architectures 

• CycleGAN 

• StyleGAN

• …

https://machinelearningmastery.com/tour-of-generative-adversarial-network-models/ 
https://neptune.ai/blog/6-gan-architectures 
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GAN

Image credit https://neptune.ai/blog/6-gan-architectures 
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CycleGAN
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CycleGAN

Q1: content changed?
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CycleGAN

Q1: content changed?
Q2: what changed?
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CycleGAN

Q1: content changed?
Q2: what changed?→image-to-image translation
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CycleGAN 
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CycleGAN 
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CycleGAN 
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CycleGAN 
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CycleGAN 

G
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CycleGAN 

G F

20



CycleGAN 

G F
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CycleGAN 

G F

Q: how to ensure the content is not changed?
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CycleGAN 
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CycleGAN 
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CycleGAN 
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CycleGAN 
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CycleGAN 
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CycleGAN 
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StyleGAN

https://towardsdatascience.com/explained-a-style-based-generator-architecture-for-gans-generating-and-tuning-realistic-6cb2be0f431 

Progressive GAN https://arxiv.org/pdf/1710.10196.pdf 
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StyleGAN
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StyleGAN

https://towardsdatascience.com/explained-a-style-based-generator-architecture-for-gans-generating-and-tuning-realistic-6cb2be0f431 

Progressive GAN https://arxiv.org/pdf/1710.10196.pdf 
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StyleGAN

https://towardsdatascience.com/explained-a-style-based-generator-architecture-for-gans-generating-and-tuning-realistic-6cb2be0f431 

Karras, Tero, Samuli Laine, and Timo Aila. "A style-based generator architecture for generative adversarial networks." In Proceedings of the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition, pp. 4401-4410. 2019. https://arxiv.org/pdf/1812.04948.pdf 
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StyleGAN
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Karras, Tero, Samuli Laine, and Timo Aila. "A style-based generator architecture for generative adversarial networks." In Proceedings of the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition, pp. 4401-4410. 2019. https://arxiv.org/pdf/1812.04948.pdf 
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StyleGAN
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Karras, Tero, Samuli Laine, and Timo Aila. "A style-based generator architecture for generative adversarial networks." In Proceedings of the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition, pp. 4401-4410. 2019. https://arxiv.org/pdf/1812.04948.pdf 
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StyleGAN
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Q: can we control these styles?

Karras, Tero, Samuli Laine, and Timo Aila. "A style-based generator architecture for generative adversarial networks." In Proceedings of the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition, pp. 4401-4410. 2019. https://arxiv.org/pdf/1812.04948.pdf 
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StyleGAN
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Affine transformation

Karras, Tero, Samuli Laine, and Timo Aila. "A style-based generator architecture for generative adversarial networks." In Proceedings of the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition, pp. 4401-4410. 2019. https://arxiv.org/pdf/1812.04948.pdf 
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StyleGAN
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Affine transformation

Karras, Tero, Samuli Laine, and Timo Aila. "A style-based generator architecture for generative adversarial networks." In Proceedings of the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition, pp. 4401-4410. 2019. https://arxiv.org/pdf/1812.04948.pdf 
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StyleGAN
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Affine transformation

ADAptive Instance Normalization

Karras, Tero, Samuli Laine, and Timo Aila. "A style-based generator architecture for generative adversarial networks." In Proceedings of the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition, pp. 4401-4410. 2019. https://arxiv.org/pdf/1812.04948.pdf 
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Affine transformation

ADAptive Instance NormalizationStyle mixing: what about use different 
recourses at various layers?

Karras, Tero, Samuli Laine, and Timo Aila. "A style-based generator architecture for generative adversarial networks." In Proceedings of the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition, pp. 4401-4410. 2019. https://arxiv.org/pdf/1812.04948.pdf 
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Affine transformation

ADAptive Instance NormalizationStyle mixing: what about use different 
recourses at various layers?
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Affine transformation

ADAptive Instance NormalizationStyle mixing: what about use different 
recourses at various layers?
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StyleGAN

Stochastic variation
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StyleGAN

Stochastic variation
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