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Domain Intersection and Domain Difference

 Disentangles the Common (Intersection) and Specific
(Difference) parts of each domain.

The paper: 

• Three encoders 𝐸𝐸: produces three 
latent spaces:
 E𝑐𝑐 A = E𝑐𝑐 B : Common to A and B

 EA𝑠𝑠 A (or EB𝑠𝑠 B ): Specific to A 
(respectively to B)

 Utilize a Encoder-Decoder architecture:

• Decoder 𝐺𝐺: generate images 
according codes.



The ‘’Common” (or shared) Loss

Use an adversarial loss to do not encode the 
specific part of each of two domains

For discriminator 𝑑𝑑:

For encoder 𝐸𝐸𝑐𝑐:



‘Zero’ Loss

Encourage 𝐸𝐸𝐴𝐴𝑠𝑠 𝐸𝐸𝐵𝐵𝑠𝑠 to do not encode the 
specific part of domain B(A) :

For A domain:

For B domain:

Final loss:



Reconstruction Loss

The loss mentioned above ensure that no 
encoder encode more information .

We need to also ensure that all the needed 
information is encoded.



Training



Inference



Experiment



Experiment



Thanks
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