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ÅDiscriminator D

ÅGenerator G

ÁA game between two players

ÁPurpose of Discriminator

Å Trying to discriminate 
whether this sample is from data distribution or generator G

ÁPurpose of Generator

Å Trying to generate 
samples that discriminator can not distinguish from data distribution

Generative Adversarial Nets
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Generative Adversarial Nets

Generator minimize

ÁMinimax objective function

ÁD tries to maximize and G tries to minimize

min max

Discriminator maximize 5ƛǎŎǊƛƳƛƴŀǘƻǊΩǎ ŀōƛƭƛǘȅ
to recognize data as being real

5ƛǎŎǊƛƳƛƴŀǘƻǊΩǎ ŀōƛƭƛǘȅ
to recognize generator sample

as being fake

ÁZero-sum game

Å The generator G receives                       as its own payoff

Å The discriminator D receives                    as its own payoff
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CoGAN

Inconsistent labels due to large object size

ÁLearning a joint distribution of multi-domain images
Å The images of the same face with different attributes

Å The images of the same scene in different modalities(color and depth images)

ÅCorresponding images in two domains share the same high-level concepts

ÁHow?
ÅDeep neural networks learn a hierarchical feature representation



Architecture of CoGAN
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CoGAN

where the value function is given by

ÁObjective function of CoGAN

Á It does not rely on samples drawn from the joint distribution



MNIST Experiments
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CelebAExperiments
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Weight Sharing Experiments
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Unsupervised Domain Adaptation
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GAN
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DiscriminatorData

Generator



ALI

Inconsistent labels due to large object size

ÁDiscriminator is trained to distinguish between joint samples

Å The encoder joint distribution

Å The decoder joint distribution

ÁGenerator learns conditionals             and            to fool discriminator

ÁLearning inference network(encoder) and 
generative network(decoder) in a GAN-like framework



ALI
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Discriminator

DecoderEncoder
(Inference Network) (Generative Network)



ALI

Inconsistent labels due to large object size

ÁObjective function of ALI

ÅJust like original GAN, under the assumption of an optimal discriminator, 
the generator minimizes the JS divergence between and



CIFAR-10 Experiments
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SVHN Experiments
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