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Source-free Unsupervised Domain Adaptation
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Pseudo-label Refinement via Nearest-neighbours Knowledge Aggregation

Current sample

Pseudo-labels are refined by aggregating knowledge from neighbours samples using a
voting strategy on their predictions. JUNE 18-22, 2023
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Pseudo-label Refinement via Nearest-neighbours Knowledge Aggregation

Current sample
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Loss Reweighting with Pseudo-labels Uncertainty Estimation
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The entropy of the averaged neighbours’ predictions measures the uncertainty of the pseudo-label and L
the corresponding weight in the classification loss. JCUNVﬁ ﬁ3
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Standard contrastive learning framework ([1], [2])
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[1] Chen et al., “A Simple Framework for Contrastive Learning of Visual Representations”, ICML 2020 JUNE 18-22.2023 5 [f
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Temporal Queue for Negative Pairs Exclusion

Current pseudo-labels

Temporal queue
e-T e-1 p===x
e-2i e-1! ”
dog i bear : .. E
| | ]
Qe : : :} (I t) _.02:
e-2i e-1 | o
| (7]
bear dog | =
e
epochs

Sharing the same pseudo-label
in the last T epochs
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Joint training with self-learning
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Results

Method SF-UDA | plane bcycl bus car horse knife mcycl person plant sktbrd train  truck | Avg.
CDAN [42] no 852 669 830 508 842 749 88.1 74.5 83.4 760 81.9 38.0 | 73.9
CDAN+BSP [V] no 924 610 81.0 575 890 80.6 90.1 77.0 84.2 779 82.1 384 | 75.9
SWD [30] no 90.8 825 8L.7 705 917 695 86.3 71.5 874 63.6 856 292 | 764
MCC [25] no 88.7 803 805 71.5 90.1 932 85.0 71.6 894 738 850 369 | 788
CAN [26] no 970 872 825 743 978 96.2 90.8 80.7 96.6 96.3 &7.5 599 | §7.2
DivideMix [ 5] yes 950 824 853 781 942 903 90.1 81.3 925 91.9 91.2 60.8 | 86.1
MA [16] yes 948 734 688 748 931 954  88.6 84.7 89.1 84.7 83,5 48.1 | 81.6
BAIT [37] yes 037 832 845 650 929 954  88.1 80.8 90.0 89.0 84.0 453 | 827
SHOT [ %] yes 953 875 787 556 941 942 81.4 80.0 91.8 90.7 86.5 59.8 | 83.0
DIPE [64] yes 952 876 788 559 939 950 84.1 81.7 92.1 88.9 854 58.0 | 83.1
NEL [1] yes 945 608 923 873 873 932 87.6 91.1 56.9 834 937 86.6 | 84.2
A2 Net [67] yes 940 878 856 668 937 951 85.8 81.2 91.6 88.2 865 56.0 | 843
G-SFDA [65] yes 96.1 883 855 741 971 954 895 79.4 954 929 89.1 426 | 854
SFDA-DE [11] yes 953 912 775 721 957 978 855 86.1 D35 93.0 863 61.6 | 86.5
AdaContrast [5] yes 97.0 847 840 773 967 938 91.9 84.8 94.3 | 94.1 49.7 | 86.8
CoWA [37] yes 968 903 870 674 972 96.6 90.4 87.3 95.6 955 918 625 | 88.2
Ours yes 973 962 905 91.8 900 942 87.4 87.7 97.0 843 930 810 | 90.0

JUNE 18-22, 2023 ES

CVP ‘ﬁmm?: é% Tt
VANCOUVER, CANADA

Guiding Pseudo-labels with Uncertainty Estimation for Source-free Unsupervised Domain Adaptation - Mattia Litrico, Alessio Del Bue, Pietro Morerio - CVPR 23



Ablation studies

Pseudo-label Contrastive Negative Temporal-queue Uncertainty Avg.

refinement  regularisation learning exclusion reweighting Acc.
v X X X X 52,3
v v X X X 78.9
v v v X X 82.1
v v v v X 85.8
v v v v v 90.0
Ablation studies of sub-components.
Method Acc.
Ours w/ hard entropy margin 85.9
Ours w/ linear weighting 85.1
Ours w/ positive . 83.0
Ours w/ positive+negative 85.2
Ours 90.0

Additional analysis.
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Refining Pseudo-labels during the adaptation
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Our method guides the pseudo-labels refinement and mitigates the effects of noisy samples,
resulting in progressively improving the pseudo-labels accuracy.
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Project page and code

https://github.com/Mattialitrico/Guiding-

Pseudo-labels-with-Uncertainty-Estimation-for-
Source-free-Unsupervised-Domain-Adaptation
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