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Image-to-image translation

FIGURE – Éléments d’architecture bretonne typique du Sud de la France. (Wikipédia.fr CC-By-Sa)Leyuan Sheng CycleGAN 6 December 2018 3 / 11

http://commons.wikimedia.org/wiki/File:Colmar_-_Alsace.jpg
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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

Adversarial Loss :

LGAN(GAB ,DB ,A,B) = Eb∼B [logDB(b)] + Ea∼A[log(1− DB(GAB(a)))]

Cycle Consistency Loss :

L(GAB ,GBA,A,B) = Ea∼A[‖ GBA(GAB(a))− a ‖1]
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CycleGAN
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Full Objective

Adversarial Loss :

LGAN(G,DY ,X ,Y ) = Ey∼Pdata(y)
[logDY (y)] + Ex∼Pdata(x)

[log(1− DY (G(x)))]

LGAN(F ,DX ,Y ,X) = Ex∼Pdata(x)
[logDX (x)] + Ey∼Pdata(y)

[log(1− DX (F (y)))]

Cycle Consistency Loss :

Lcyc(G,F ) = Ex∼Pdata(x)
[‖ F (G(x))− x ‖1] + Ey∼Pdata(y)

[‖ F (G(y))− y ‖1]

Full Objective :

L(G,F ,Dx ,Dy ) = LGAN(G,DY ,X ,Y ) + LGAN(F ,DX ,Y ,X) + Lcyc(G,F )
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Full structure
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Have a try
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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


Image-to-image translation Mathematical Model One-way GAN CycleGAN Have a try Reference

Thank You for your attention !
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