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Generative Modelling

• The network models a distribution over samples. Unsupervised.
• Quality measure: Sample from the distribution and compare with original.

Samples from Progressive GAN
(Karras et al., 2018)

[CelebFaces Attributes (CelebA) Dataset]

Samples from Deep Boltzmann 
Machines, 

(Salakhutdinov and Hinton, 2009)
[CIFAR10 Dataset]

Training Data ~ 𝑝𝑑𝑎𝑡𝑎 𝑥
Generated Sample ~ 𝑝𝑚𝑜𝑑𝑒𝑙 𝑥

We want both distributions to 
be similar.
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Deep Generative Model based on MLE

Image Source: Goodfellow, I. "NIPS 2016 tutorial: Generative adversarial networks. arXiv 2016." arXiv preprint arXiv:1701.00160.
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PixelRNN – Explicit Tractable Density

Image Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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PixelRNN – Explicit Tractable Density

Image Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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Variational Autoencoders – Explicit Intractable

Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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Variational Autoencoders – Sampling

Image Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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PixelCNN and VAE

Image Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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Generative Adversarial Networks

• Does not work with explicit density function.

• Game theoretic approach: Zero-sum game.
• Learn to generate samples from the training data distribution. 

• Sample from a simple distribution; Learn to transform it into a data sample.

Image Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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Generative Adversarial Networks

Image Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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Generative Adversarial Networks

Slide Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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Generative Adversarial Networks

Image Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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GAN: Interpretable Vector Math

Slide Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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GAN

Slide Source: CS321n Lecture notes 2019 - Fei-Fei Li, Justin Johnson and Serena Yeung
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