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Images as samples



Sample generation



Sample generation



Density estimation



Training
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Domains
• Computer vision
• Computer graphics
• Text generation
• Medical imaging
• Audio synthesis
• Astrophysics
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Deep generative modelling



Inverse problems
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European conference on computer vision. Springer, Cham, 2020.



Inverse imaging
• Colorization
• Inpainting
• Uncropping
• Debluring
• Single-image HDR
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Inverse graphics
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Neural Information Processing Systems 33 (2020): 20154-20166.



Conditional generation
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Image-to-image translation
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Classification

Mackowiak, Radek, et al. "Generative classifiers as a basis for trustworthy image classification." 
Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2021.



Requirements
• Handle high dimensional data
• Fast, efficient sampling
• High sample quality
• Diverse samples
• [Optional] Density evaluation
• Low dimensional latent
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Variational autoencoder



Variational autoencoder
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Variational autoencoder
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Variational autoencoder
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Generative adversarial network



Generative adversarial network
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Cycle-GAN
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Cycle-GAN

Zhu, Jun-Yan, et al. "Unpaired image-to-image translation using cycle-consistent adversarial 
networks." Proceedings of the IEEE international conference on computer vision. 2017.



GAN - complex models
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Normalizing flows
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Normalizing flows
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Normalizing flows - coupling
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preprint arXiv:1605.08803 (2016).



Normalizing flows - coupling
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Flows - latent manipulation
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Diffusion models

Sohl-Dickstein, Jascha, et al. "Deep unsupervised learning using nonequilibrium thermodynamics." 
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Score matching



Unified perspective
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Deep generative modelling



Summary
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