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Generative Modeling

Question: can we build a model to approximate a data
distribution?

Formally we are given x ∼ pdata(x) and a finite sample
from this distribution

X = {x |x ∼ pdata(x)}, |X | = n

Problem: can we find a model such that

pmodel(x ; θ) ≈ pdata(x)
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Basic of GANs

Generative Adversarial Networks (GANs) is a framework for
estimating generative models via an adversarial process. This
process simultaneously train two models:

a generative model G that captures the data distribution;

a discriminative model D that judges if a sample comes
from training data rather than G .

These two model contest with each other in the zero-sum
game.
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Examples

The application of GANs is not limited to images, but can also
be extended to text and music.
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Challenges of Training GANs

Vanishing Gradient
If the D is too good, G training can fail
due to vanishing gradients.

Mode Collapse
The generator produces the same output
(or a small set of outputs).

Failure to Converge
GANs frequently fail to converge as its
complexity.

Figure: Mode Collapse
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Pix2pix

Figure: Pix2pix process

Figure: Generator
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Pix2pix Examples

Online demo: https://affinelayer.com/pixsrv/

https://affinelayer.com/pixsrv/
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Conditional GAN
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Conditional GAN Architecture
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Conditional GAN Application
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StyleGAN
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AdvGAN

Title: Generating Adversarial Examples with Adversarial
Networks.

Semi-whitebox;black-box
Semi-whitebox: once the generator is trained, it can
generate perturbations efficiently for any instance, no need
to access the classifier.

Time consuming while training; efficiently while generating
perturbations.
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Training AdvGAN
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Defense-GAN

Title: Defense-GAN: Protecting Classifiers Against
Adversarial Attacks Using Generative Models

’denoise’ adversarial examples

Defense-GAN is trained to model the distribution of
unperturbed images.

Defense-GAN can be used with any classification model
and does not modify the classifier structure or training
procedure.
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Training Defense-GAN

Obtain a G on training dataset first.
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Results of Defense-GAN
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