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Introduction
▶ Convert an image from one representation to another.

▶ Capture characteristics of one image domain and figure out
how these characteristics could be translated into the other
domain.



Related Works

pix2pix:

(a)

(b)

▶ Limitation: require supervision of paired images.



Related Works

Neural Style Transfer Methods:

▶ Given a style image, we disentangle the style information from
the content information.

▶ Transfer the style information to the target image.

▶ Limitation: only learn mapping between two specific images.



Formulations

▶ Training samples {xi}Ni=1 where xi ∈ X and {yi}Ni=1 where
yi ∈ Y .

▶ Two mapping G : X → Y and F : Y → X .

▶ Two discriminators: DX and DY .
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Adversarial Loss

▶ Encourage G to generate images similar to images in domain
Y and DY to distinguish G (x) from y .

LGAN (G ,DY ,X ,Y ) = Ey∼pdata (y) [logDY (y)]

+Ex∼pdata (x) [log (1− DY (G (x))]

▶ Similarly, for F , we also have LGAN (F ,DX ,X ,Y ).



Consistency Loss

▶ A neural network is capable of mapping the input images to
any subsets of images in the target domain, so we need extra
regularization other than the adversarial loss.

▶ Mapping function should be cycle-consistent, i.e.,
x → G (x) → F (G (x)) ≈ x .



Consistency Loss

▶ Cycle consistency loss:

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

▶ Therefore, the full objective is:

L (G ,F ,DX ,DY ) = LGAN (G ,DY ,X ,Y )

+LGAN (F ,DX ,Y ,X )

+λLcyc(G ,F )
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