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UDA for Semantic Segmentation

No Geometric and Optical 
Distortion
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Labeled Rectilinear Images

Distortion-aware Unsupervised Domain Adaptation

Unlabeled Fisheye Images

Woodscape Fisheye Driving Dataset(FDD)*

*Fisheye Driving Dataset (FDD): Our fisheye dataset available at https://sait-fdd.github.io/
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DaDA: Distortion-aware Domain Adaptation

Framework overview

Our Contributions:

• New UDA benchmarks introducing geometric optical distortion;

• DaDA framework to solve such challenging but practically important tasks;

• Extensive experimental results to validate our approach.



DaDA: Distortion-aware Domain Adaptation

Relative Distortion Learnig (RDL)



DaDA: Distortion-aware Domain Adaptation

Diffeomorphic Transformation
• Globally one-to-one mapping
• Continuous and smooth
• Differentiable and invertible

𝐺 𝐼𝑆 , 𝐼𝑇 = 𝑢(𝜙 0 )

Squaring-and-Scaling Integration

Forward field:

Backward field:



DaDA: Distortion-aware Domain Adaptation

Distortion-aware Discriminator and Adversarial Loss

Distortion-aware Losses

Total Loss for RDL



DaDA: Distortion-aware Domain Adaptation

Distortion-aware Discriminator and Adversarial Loss

Distortion-aware Adversarial Adaptation



DaDA: Distortion-aware Domain Adaptation

Distortion-aware Discriminator and Adversarial Loss

Distortion-aware Adversarial Adaptation

Total Loss for Segmentation Adaptation



Experiments – Diffeomorphic and Affine Transformation

Transformed

Source 𝐼𝑆→𝑇

Target Image 𝐼𝑇 Source Image 𝐼𝑆

𝐼𝑆→𝑇 + Affine

Transform

Randomly Cropped Images

𝐼𝑆 + Affine Transform

Diffeomorphic Transform (RDL) RDL + RA

RandAugment (RA)



Experiments – Distortion Style Translation



Experiments – Quantitative Results

Comparisons with the baseline adaptation methods.



Experiments – Quantitative Results

Effect of DaDA on Self-Supervised Learning (SSL)



Experiments – Quantitative Results

Ablation results on the distortion-aware losses. 



Experiments – Distortion-aware mIoU(%)



Experiments – Distortion-aware mIoU(%)



Experiments – Qualitative Result

AdaptSeg Only AdaptSeg+DaDA AdvEnt Only AdvEnt+DaDAGround-TruthTarget Image

Qualitative Examples



Experiments – Qualitative Result
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Class Activation Visualizations



Conclusion

• Practically Meaningful and New unsupervised domain adaptation 
benchmarks posing challenging tasks
• Visual + Distortion domain gaps;
• Fisheye Driving Dataset (FDD) available at https://sait-fdd.github.io/

• A novel distortion-aware domain adaptation (DaDA) framework;
• Unsupervised and Unpaired Relative Distortion Learning;
• Relative Deformation Field Generator based on diffeomorphism

• A solid baseline and new perspective on geometric distortion in
unsupervised domain adaptation.

https://sait-fdd.github.io/
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