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Overview Today’s Lecture

• Unsupervised Learning 

• Generative Models 
‣ PixelRNN and PixelCNN 

‣ Variational Autoencoder (VAE) 

‣ Generative Adversarial Network (GAN) 

‣ Conditional Generative Adversarial Network
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Supervised vs. Unsupervised Learning
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Supervised Learning Examples

!4

slide credit: Fei-Fei, Justin Johnson, Serena Yeung



High Level Computer Vision | Bernt Schiele & Mario Fritz

Supervised vs. Unsupervised Learning
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Unsupervised Learning Examples
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Supervised vs. Unsupervised Learning
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Generative Models
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Why Generative Models?
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Fully Visible Belief Network (FVBN)
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Generation Examples
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PixelRNN and PixelCNN
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Some Background first: Autoencoders
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Variational Autoencoders (VAEs)
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Variational Autoencoders (VAEs)
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Variational Autoencoders (VAEs)
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Variational Autoencoders (VAEs)
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Variational Autoencoders: Intractability
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Variational Autoencoders: Intractability
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Variational Autoencoders: Intractability
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Variational Autoencoders (VAEs)

!38

slide credit: Fei-Fei, Justin Johnson, Serena Yeung



High Level Computer Vision | Bernt Schiele & Mario Fritz

Variational Autoencoders (VAEs)
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Variational Autoencoders (VAEs)
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Variational Autoencoders (VAEs)
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Variational Autoencoders (VAEs)
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Variational Autoencoders (VAEs)
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Variational Autoencoders (VAEs)
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Variational Autoencoders: Generating Data
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Variational Autoencoders: Generating Data
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Variational Autoencoders: Generating Data
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Variational Autoencoders (VAEs)
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So far…
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Goal of Generative Adversarial Networks
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Generative Adversarial Networks
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Training GANs: Two-Player Game
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Training GANs: Two-Player Game
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Training GANs: Two-Player Game
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Generative Adversarial Networks (GANs)
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Generative Adversarial Networks (GANs)
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GANs: Convolutional Architectures
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GANs: Convolutional Architectures
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GANs: Interpretable Vector Math
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GANs: Interpretable Vector Math
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2017 & 2018: Explosion of GANs…
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2017 & 2018: Explosion of GANs…
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Conditional GANs:
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Learning What and Where to Draw
Scott Reed1,3, Zeynep Akata2, Santosh Mohan1,  
Samuel Tenka1, Bernt Schiele2, Honglak Lee1

1 2 3



Text-conditional GAN

• The discriminator D tries to distinguish 
real (text, image) pairs from synthetic. 

• The generator G tries to fool D. 



Text-conditional GAN



Text-conditional GAN



Text-conditional GAN



1.Bounding box 

2.Keypoints, e.g. 15 parts of a bird

Idea: condition on location as well as sentence/text



Conditioning on bounding box



Conditioning on bounding box



Moving the bird around with bounding box (noise z fixed)



Moving the bird around with bounding box (noise z fixed)



Moving the bird around with bounding box (noise z fixed)



Moving the bird around with bounding box (noise z fixed)



Moving the bird around with bounding box (noise z fixed)



Moving the bird around with key points (noise z fixed)



Moving the bird around with key points (noise z fixed)



Moving the bird around with key points (noise z fixed)



Moving the bird around with key points (noise z fixed)
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Generative Adversarial Netowkrs (GANs)
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Recap
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