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End-to-End Learning for Many Tasks'
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Computer vision tasks

Segmentation
Tracking
Detection
Registration
Classification

All need data
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Electro-Optics

No real images (or maybe just a few)
Can use synthetic images (or images from a different

domain)
Synthesized images try to simulate the relevant imag

domain
Blg Iabeled database for the relevant ta:
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P ro b I e m Electro-Optics
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Images

Do not represent the true statistics of the real domain

An algorithm trained on these images is bound to succeed
less in real scenario
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Solution

Better mimic the style of the real domam
allowing better training hence deployment of
the computer vision task
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Generative Adversarial NetwdiKs

Minimax Game alternates
between Generatoand
Discriminator

Generatorz trains to generate
samples that fool the B
discriminator
Discriminatorz trainsto
distinguishz real or fake

YGoodfellow et alf2014 YNWW.med|um.com/@des{g'g;}%{%erg}eg{g%mdxg/ge}@g%neeg\ég%sgt%%rsmsuzdln 50-lines-of-coder (_‘O R AFAEL
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R: Real Data G: Generator (Forger) I: Input for Generator
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Generative Adversarial networks™

min max Ex y[log D(&(x))+log(1-D(y))]
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Cycle GAN

e How does it work?

Real Image in domain A Fake Image in domain B Reconstructed Image

real or fake ? DB

/"

Discriminator for domain B

Real Image in domain B
Upaired Imageto-Image Translation using Cycle Consistent Adversarial Netwpdk¥ Zhu, T. Park, P. Isola, A
Efrosz ICCV17 —
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Cycle consistency
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Objective

Lean(G, Dy, X, Y) =Eypy.(y) 108 Dy (y)]
+E1.‘di a x)[]{)g(l —_ Dy(CT(l))]

L(G,F.Dx, Dy) =Loan(G, Dy, X,Y)
+ Loan(F, Dx,Y, X)
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Similarity to the original image
Make the result valuable to the task

Balance the power between G and D via
regularization
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