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Covariate shift assumption meets Diffusion 
models for Unsupervised Domain Adaptation
Alexandre STENGER, Étienne BAUDRIER, Nicolas PASSAT, Benoît 
NAEGEL, Patrick SCHULTZ

Abstract
Cell image segmentation is a critical task in 
biomedical image analysis. However, the 
performance of segmentation models often suffers 
when applied to new cell images. 
To avoid training new models, we use 
Unsupervised Domain Adaptation (UDA) in order 
to get a more robust segmentation framework.
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Conclusion

• Generative processes successfully overcome large 
domain shift

• Rely on the similarity of the label distribution to 
constraint adaptation to be consistent

• Future works include improvement of the latent 
representation
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1) We gradually add noise to a mask from source domain and then denoise it conditioned by the information in the source image, such that we properly learn 
Ps(Y|X). 2) We sample a segmentation mask on target domain, conditioned by the target image and the previously learnt posterior label distribution. 3) To 
enforce the robustness of our method, we generate multiple segmentation masks and threshold over all those predictions to obtain the final predicted mask.

Covariate Shift Hypothesis
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Idea

We propose to obliterate the covariate shift (a) by 
learning source posterior label distributions (b) 
with Diffusion Models to enforce (c) target 
segmentation to be consistent


