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• Unsupervised Domain Adaptation (UDA)

• Training data: 𝒟𝑠 = 𝑥𝑠, 𝑦𝑠 ∪ 𝐷𝑡 = {𝑥𝑡}

• Initial model: the pre-trained model using ImageNet or from scratch

• Source-Free Unsupervised Domain Adaptation (SFUDA)

• Training data: 𝒟𝑡 = {𝑥𝑡}

• Initial model: the pre-trained model using 𝐷𝑠
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Source-Free Unsupervised Domain Adaptation



• The cluster assumption

• Existing SFUDA methods train the model so that its decision boundary does not pass the target feature cluster

• Pseudo-labeling

• Existing SFUDA methods use all samples without considering the confidence of corresponding pseudo-labels
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The problems in existing SFUDA methods



• Our method

• Propose the confidence score for SFUDA

• Based on the proposed score, a model determine which samples are important for learning

• The Joint Model-Data Structure (JMDS) score: use scores from two different views

1. The model-wise score (MPPL score)

• uses the model prediction 𝑝𝑀(𝑋𝑡)

2. The data-structure-wise score (LPG score)

• uses the data-structure-wise probability 𝑝data(𝑋𝑡) obtained from Gaussian Mixture  Modeling (GMM)
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The JMDS score



• Pseudo-label

• ෠𝑌𝑡 = argmax
𝑐

𝑝𝑑𝑎𝑡𝑎 𝑋𝑡 𝑐

1. The Model Probability of Pseudo-label (MPPL) score

• The model-wise probability of the corresponding pseudo-label ෠𝑌𝑡

2. Log-Probability Gap (LPG) score

• The normalized margin of the log data-structure-wise probability
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The JMDS score



• The JMDS score

• The product of LPG and MPPL to emphasize confident samples in both scores

• It contains knowledge on the data structure from LPG and on the model from MPPL

• In SFUDA

• The model includes knowledge of the source domain

• The data structure includes knowledge of the target domain

• The JMDS score is the only confidence score that considers knowledge from both domains
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The JMDS score



• Confidence score Weighting Adaptation using the JMDS (CoWA-JMDS)

• By simply adopting the JMDS score as a sample weight, we propose an effective SFUDA method

• Weight mixup

• Utilize more knowledge of the target feature distribution

• Mix the confidence score together
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Our SFUDA method



• The full procedure of CoWA-JMDS
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Our SFUDA method



• Evaluate the JMDS score based on AURC [1] which is a reliable measurement for the confidence score

• GMM + JMDS score shows the best performance
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Evaluation for the JMDS score

Ding, Y., Liu, J., Xiong, J., and Shi, Y. Revisiting the evaluation of uncertainty estimation and its application to explore model complexity-uncertainty trade-off. In Proceedings 
of the IEEE/CVF Conference on Computer Vision and Pattern Recognition Workshops, pp. 4–5, 2020.



• CoWA-JMDS achieved the best SFUDA performance for all three datasets.
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Evaluation for CoWA-JMDS



• TL;DR

• Propose a novel confidence score and an effective SFUDA method based on it

• Summary

• Propose a novel confidence score for SFUDA

 The only confidence score which contains the source and target domain knowledge together

• Propose an effective SFUDA method based on the proposed confidence score

• Achieve state-of-the-art performances in SFUDA on three benchmark datasets

• More details can be found:

• Paper:  https://arxiv.org/abs/2206.06640

• Code: https://github.com/Jhyun17/CoWA-JMDS
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Thank you!

https://arxiv.org/abs/2206.06640
https://github.com/Jhyun17/CoWA-JMDS

