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Computer Vision before 2012

Cat
Features Clustering Pooling Classification



Cat

[LeCunet al,1998],[Krizhevskyet al,  2012]

Computer Vision Now

DeepNet

Cat
Features Clustering Pooling Classification



Deep Learning for Computer Vision

[Zhaoet al.,  2017][Güleret al., 2018][Redmonet al.,2018]

Object detection Humanunderstanding Autonomousdriving

Top5 accuracyon ImageNetbenchmark
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CanDeepLearningHelpGraphics?

Cat
Modeling Texturing Lighting Rendering



Good/BadDeepNet

Cat
Modeling Texturing Lighting Rendering

CanDeepLearningHelpGraphics?



Selectingthe mostattractive expressions

Photos 

101 Photos
[Zhuet al.SIGGRAPHAsia2014]



Selectingthe most realisticcomposites

Most realistic composites

Least realistic composites [Zhuet al. ICCV2015]



CatDeepNet
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Generatingimagesishard!

8 DeepNet

Cat
Modeling Texturing Lighting Rendering

28x28pixels



GenerativeAdversarialNetworks
(GANs)

[Goodfellowet al. 2014]
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fakeimage

[Goodfellowet al. 2014]
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Randomcode Generator



Atwo-playergame:
Å'tries to generatefakeimagesthat canfool$Ȣ
Å$tries to detect fakeimages.

[Goodfellowet al. 2014]
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Randomcode Generator
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Discriminatorfakeimage

Real(1)or fake(0)?



fake(0.1)

Learning objective(GANs)

[Goodfellowet al. 2014]
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Randomcode Generator
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Discriminatorfakeimage
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$ real (0.9)

Learning objective(GANs)

[Goodfellowet al. 2014]
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Discriminatorfakeimage

real image
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$ real (0.9)

fake(0.3)

Learning objective(GANs)

[Goodfellowet al. 2014]
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Limitations of GANs

ÅNousercontrol.

ÅLowresolutionandquality.

Randomcode

vs

Output Userinput Output
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Goals:ImproveControl,Quality,andResolution

2016 2017

GANs

pix2pix CycleGAN

2018

pix2pixHD

ÅConditionalon userinputs.
ÅLearningwithout pairs.
ÅHighqualityandresolution.


