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Common Approach:
1. find a mapping from representations of the source domain to those of the 

target (Pixel level method: CycleGan etc）

2. find domain-invariant representations that are shared between the two 
domains(Feature level method/distengle method)

3. Semi-Supervised Learning method (Self training)
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Method outline:
1. Image Generating Loss

1).pixel level GAN loss 2).Reconstruction loss
3).Sub-domain aggregation loss 4).cross-domain cycle loss

2. Semantic Based Loss
1).task loss 2).Semantic consistency loss

3. Feature Level Loss
-Feature level GAN loss
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Pixel level GAN loss:

Reconstuction loss:
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Sub-domain 
aggregation loss:

Cross domain 
cycle loss:
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Task loss:

Semantic consistency loss:

Similar semantic consistency loss in other paper[3]:

[2].Yunchun Chen et al,CrDoCo: Pixel-level Domain Transfer with Cross-Domain 
Consistency CVPR2019
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Feature level gan loss:
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[3]. Yunjey Choi,et al.StarGAN: Unified Generative Adversarial Networks for Multi-Domain 
Image-to-Image Translation CVPR2018

Model的可扩展性，文章中的Generator和Discriminator的数量是O(n)的量级，不利于扩展。简化为一个
模型：
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[4]. Yi-Hsuan Tsai ,et al Learning to Adapt Structured Output Space for Semantic Segmentation 
CVPR2018

Feature Adversarial Training vs Output space Adversarial Training：
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[5]. Unsupervised Domain Adaptation via Disentangled Representations: Application to Cross-Modality 
Liver Segmentation, MICCAI 2019

Pixel level adaptation vs distengled based adaptation：
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[6]. Hexin Dong et al,ANNOTATION-FREE GLIOMAS SEGMENTATION BASED ON A FEW LABELED GENERAL
BRAIN TUMOR IMAGES ,ISBI 2020

Adaptation+semi-supervised learning：
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Multi source pixel level domain adaptation:
- CycleGAN based pixel adaptation method
- Task loss and Semantic Consistcy loss
- Feature level Adversarial learning

Improvement:
- Scalability —— starGAN
- Feature Adversarial Training vs Output space Adversarial Training
- Pixel level adaptation vs distengled based adaptation
- Semi-supervised method
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