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Background

* Unsupervised Domain Adaptation (DA)

o Source Domain Dy: n, labeled samples {z", 4"}, from Ps(X,Y);
e Target Domain D;: n; unlabeled samples {.}33,‘?}”"f from Pr(X.Y);

o Goal: Use {z}}1t, during training (transductive) and learn a good
classifier to get the values of ? under domain shift (i.e., Ps # Pp).
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Background

e [_1imitations of DA methods
Dpersonal

 Not Secure: the full access to source data o
1s required. Medical history

* Concentrated: processing different
domains in the same machine.

Credit to SHOT [ICML-2020)].

@ Source Model f,: X5 — ) trained on Dy;

: - A LT
o Target Domain D;: n; unlabeled samples {x}, 7}

@ Goal: learn a good classifier f; : X} — V; to get the values of 7.



Problem Setting

As a white-box model may still leak the raw source data by model inversion attacks, we
assume the source model to be black-box (i.e., only its predictions for target data are available).

* Black-Box Source data-Free Domain Adaptation (BB-SFDA)

'@ Black-box Source Model fs: Xy — Vs trained on Dy, where only
i its predictions for target data are available;
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Proposed Method (DIstill and fine-tulNE, DINE)

_ IRV - adaptive label :
larget inpufts == s ¥ smoothing
query . : (teacher) :
past predictions

o self-distillation loss ~ ©

Al [PV

v .

o — = structual /’ \v
mixup regularizations  ®<—>®
target network _/ ® feacher
: (student) A ® student

An overview of the proposed DINE framework.




Proposed Method (Distill and Fine-tune, DINE)

A. Adaptive Self-Knowledge Distillation

( Pi, teT, T, denotes the index set of top-r
AdaLS(p,7) =11 — Xjerr Pj classes in source predictions, and K
—, otherwise. denotes the size of p.
. K-—r P
\ Initialization

P'(xy) « yP'(x) + A = Vfe(xt) —> Dy (P" (x) |1 fe (xe))
B. Distillation with Structural Regularizations
Line = Lee (M (). S G ) e (M1 01, 57))) 4 pairwise structural distillation
Mix,(a,b) = Aa+ (1 —A)b
Lim = A(Ex,ex, ft (X)) = Exex, At (X)) <+— global (batch-level) structural

distillation
N(p) = —X; pilogp;



Experiments

Accuracies (%) on Office-Home | /(] for single-source closed-set UDA.

Method Type Ar—Cl Ar—Pr Ar—+Re Cl—Ar Cl—+Pr Cl—+Re Pr—Ar Pr—Cl Pr—+Re Re—Ar Re—Cl Re—Pr Avg.
No Adapt. Pred. 44.1 66.9 74.2 34.5 63.3 6.1 52.8 41.2 73.2 66.1 46.7 7.5 606
NLL-OT [2] Pred. 49.1 T1.7 77.3 (0.2 68.7 73.1 57.0 46.5 76.8 67.1 52.3 795 649
NLL-KL [%5] Pred. 49.0 T1.5 77.1 39.0 6.7 729 56.4 46.9 T76.6 66.2 32.3 79.1 646
HD-SHOT [44] Pred. 48.6 T2.8 77.0 60.7 70.0 73.2 566 47.0 76.7 67.5 32.6 0.2 653
SD-SHOT [11]  Pred. 50.1 75.0 T8.8 (3.2 72.9 T6.4 60.0  48.0 79.4 69.2 54.2 8l.6 674
DINE Pred. 52.2 T8.4 81.3 (5.3 76.6 T8.7 62.7 49.6 §2.2 69.8 35.8 842 697
DINE (full) Pred. 54.2 779 816 (5.9 77.7 799 64.1 30.5 82.1 711 8.0 8.3 T0.6
ResNet-307, ¥iT| (source backbone) — ResNet-50 (target backbone)
No Adapt. Pred. 34.5 83.2 87.2 T80 83.8 861 T74.5 49.7 874 T8.6 32.6 862 T5.1
NLL-OT [7] Pred. 58.8 84.4 87.6 78.2 84.7 86.7 76.0 54.0 88.0 79.7 572 87.2 769
NLL-KL [55] Pred. 59.5 84.3 87.6 77.4 84.8 86.8 75.1 54.9 88.0 79.0 579 87.2 769
HD-SHOT [44] Pred. 57.2 84.2 87.3 8.4 84.9 864 T74.8 36.0 87.6 789 37.5 870 767
SD-SHOT [1]  Pred. 594 85.2 87.8 79.6 86.6 87.1 T76.4 38.3 87.8 ®0.0 39.5 879 TR0
DINE Pred. 64.9 87.4 88.8 80.5 89.6 87.8 79.0 62.9 §9.1 8l.5 6.6 90.0 805
DINE (full) Pred. 644 87.9 89.0 50.9 89.6 88.7 79.6 62.5 894 817 65.2 89.7 80T
SHOT [16] Mod. 57.7 79.1 81.5 67.6 71.9 T1.8 68.1 35.8 82.0 728 39.7 844 T2.0
AZNet [75] Mod. 584 79.0 824 67.5 79.3 T8.9 68.0 36.2 829 74.1 60.5 83.0 T8
SHOT++ [10] Mod. 58.1 79.5 824 (8.6 79.9 793 68.6 57.2 83.0 743 60.4 85.1  T73.0
TransDA* [20]  Mod. 67.5 83.3 859 74.0 83.8 84.4 77.0 (3.0 7.0 80.5 69.9 90.0 793
RADArpan [2Y] Data 56.5 T76.5 79.5 (8.8 76.9 T8.1 66.7 54.1 1.0 75.1 58.2 85.1 714
ATDOC-NA [15] Data 583 TH.8 82.3 69.4 78.2 78.2 67.1 36.0 82.7 72.0 38.2 855 722
SCDApcan [0]  Data  60.7 T6.4 82.8 (9.8 77.5 T8.4 689 39.0 82.7 749 61.8 845 T3




Experiments

o et Method FT D—A Cl—Ar Re—Pr Ave
801/ Distillation Step ' DINE (w/ Hard) 63.6+2.1 60.9+0.4 80.2+0.6 68.2
| v

3??5 67.3+1.7 62.3+£0.2 81.7£04 70.4
™| FrewnngSiee | DINEGLS) 7 S 630505 82,6503 713
CONEC=D "3 733518 653502 847501 741
sy | T DINE('=3 [ 125750 65,6603 847503 744
%o o @ s a0 s e PNEC=K) J 2l eiein g0 743

# epochs
accuracy convergence study on the effectiveness of AdalsS.



Summary

1.

We study a realistic and challenging UDA problem and propose a new adaptation

framework (DINE) with only black-box predictors provided from source domains.

We propose an adaptive label smoothing strategy and a structural distillation method

by first introducing structural regularizations into unsupervised distillation.

Empirical results on various benchmarks validate the superiority of the DINE framework
over baselines. Provided with large source predictors like ViT, DINE even yields state-

of-the-art performance for single-source, multi-source, and partial-set UDA.



Thanks for listening!

* If you require any further information, feel free to contact me.
M Email: lhangjian92(@gmail.com

* Code 1s available at https://github.com/tim-learn/DINE/.
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