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Unsupervised domain adaptation (UDA)
UDA: transfer knowledge from a labeled source dataset to an unlabeled 
target dataset.
◦ Source data: 𝑥!, 𝑦!

◦ Target data: 𝑥"
Training data

Testing data
mismatch

with label

without label

3



Domain shift
◦ Performance 

degradation on the 
target domain
◦ Domain shift: 

Discrepancy between 
the feature distributions 
of the two domains 
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Project goal
◦ Scene Understanding for Autonomous Driving
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Distribution alignment
◦Global alignment: photometric or feature-level
◦ Local alignment: class-based
◦Our G2L method: leverages both global and local alignments
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Photometric alignment
◦ Style transfer: CyCADA, BLD, DCAN, SA-I2I, FDA, …
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FDA: Fourier Domain Adaptation for Semantic Segmentation 

https://arxiv.org/abs/1711.03213
https://arxiv.org/abs/1904.10620
https://arxiv.org/pdf/1804.05827.pdf
https://arxiv.org/abs/2009.01166
https://arxiv.org/abs/2004.05498
https://openaccess.thecvf.com/content_CVPR_2020/papers/Yang_FDA_Fourier_Domain_Adaptation_for_Semantic_Segmentation_CVPR_2020_paper.pdf


Feature alignment
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◦ Fine-grained adversarial learning

Classes Matter: A Fine-grained Adversarial Approach to Cross-domain Semantic Segmentation

https://arxiv.org/pdf/2007.09222.pdf


Self-distillation with local alignment
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◦ Self-distillation: the network teaches itself using generated pseudo 
labels
◦ Issue: Pseudo labels are often noisy
◦ Local alignment: class-wise information based pseudo-label denoising



Experiments
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Experiments
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Experiments
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GTA5 → Cityscapes: (a) Input images, (b) Ground truth, (c) Results of ProDA, (d) Our G2L method



Conclusion and future works 
◦Main achivements
◦ Propose a new effective UDA method that leverages both glocal and local 

alignments
◦ Achieve a significant improvement on popular benchmarks

◦Other achievements
◦ Generate a big synthesized dataset for scene understanding car simulator
◦ Evaluate the model on the NAVER LABS dataset

◦ Future works 
◦ Online domain adaptation
◦ Video-based/depth-guided domain adaptation
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