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Image-to-image translation

Image-to-image translation
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http://commons.wikimedia.org/wiki/File:Colmar_-_Alsace.jpg

Mathematical Model
[ J

Mathematical Model

First step

G: X—>Y
Second step
F:Y—>X

Cycle consistency loss

F(G(X)) = X
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One-way GAN
[

One-way GAN

Real Image in domain A Fake Image in domain B l\ Reconstructed Image
Gea generates a reconstructed image of domain A.

This makes the shape to be maintained
real or fake ! D: when Gas generates a horse image from the zebra.

Discriminator for domain B

Real Image in domain B

Adversarial Loss :
LGan(Gag, Dg; A, B) = &p~pllog Dg(b)] + &a~allog(1 — Ds(Gas(a)))]
Cycle Consistency Loss :
L(Gag, Gga, A, B) = &avalll Ga(Gas(a)) — a [1]
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CycleGAN
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Full Objective

Adversarial Loss :
Laan(G, Dy, X, Y) = 6Py, [108 Dy (V)] 4 Ex Py [l0g(1 — Dy (G(X)))]

EGAN(Fv DX7 Y7 X) = gx"’Pdala(X) [lOg DX(X)] + (g)yNPda[a(y) [IOg(1 - DX(F(y)))]

Cycle Consistency Loss :

Loye(G. F) = Sy [l F(GO)) = X (1] + &y [l F(G)) — ¥ 1]

Full Objective :
L(G, F,Dx, Dy) = Lean(G, Dy, X, Y) + Lean(F, Dx, Y, X) + Leye(G, F)
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Have a try

Have a try
[
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Reference
[

Reference

1. CycleGAN Paper

2. CycleGAN PyTorch implementation
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https://arxiv.org/pdf/1703.10593.pdf
https://github.com/junyanz/pytorch-CycleGAN-and-pix2pix

Thank You for your attention!
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