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- Problem statement

Why is domain generalization?

We have multi-domain training data.

We don’t know the test task.
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- Previous studies

Main idea

Find domain invariant representation!

<——=  Classification loss  ¢(1, p)

<---= Domaindivergence Div(D;,D;)

Labels 11 12

A Predictions p1 p2
/ Classifier \

Features fl <«------ = f2

/ Feature extractor \

Data

~ Lphoto ~ Deartoon

Domain divergence can be minimized implicitly,
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- SWAD: Domain Generalization by Seeking Flat Minima

Main idea

Find flat minima!

6 : model parameter

€ : Loss function

D : Training data (Domain)
y : robust parameter

\ —— Empirical risk
N e Robust risk

e Minimum of the empirical risk
Minimum of the robust risk
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- SWAD: Domain Generalization by Seeking Flat Minima

Main idea

Find flat minima!

07 := argming £ (6)

the optimum of
robust risk domain divergence

Objective function

I
Sy 14 - 1 . vi In (m/vg) + In (2N/6) \/Ulll(m/v)+1ll(2/5)
5(07) — ”—1——EDvD-‘7 + . +
En(07) 1161’1'1'189(9 ) Ii 1 iv(D;, T) kIeI%EX]

Gap between RRM and ERM

. . - . . Domain divergence Model capacity and sample size
in test domain T in tfraining domains D 9 pacity P
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- SWAD: Domain Generalization by Seeking Flat Minima Toin loss
Main idea
Adopted from [1]
-=-= minimum  ---- threshold ¥ stochastic weights
Average densel
§ Average sparsely § : VEing Y :
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The number of iterations

The number of iterations
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- SWAD: Domain Generalization by Seeking Flat Minima

Main idea
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- Results

Performance table

Comparison with conventional generalization methods

Out-of-domain In-domain

Comparison of flatness-aware solvers

Algorithm PACS VLCS OfficeHome TerraInc DomainNet Avg.
ERM (baseline) 85.5 +0.2 77.5 +0.4 66.5 +0.3 46.1 +1.8 40.9 +0.1 63.3
SAM 85.8+0.2 794 +0.1 69.6 +0.1 43.3 +0.7 44.3 +0.0 64.5
SWA 87.1 +0.1  76.5 +0.2 68.5 +0.2 49.6 +1.0 45.6 +0.0 65.5
SWAD 88.1 +t0.1  79.1 +0.1 70.6 +0.2 50.0 +0.3 46.5 +0.1 66.9

ERM 85.3+0.4 96.6+0.0

EMA 85.5+0.4(-) 97.0+0.1(71)
SAM 85.5+0.1(-) 97.4+0.1(1)
Mixup 84.8+0.3(-) 97.3+0.1(7)
CutMix 83.8+0.4(]) 97.6+0.1(1)
VAT 85.4+0.6(-) 96.9+0.2(7)
II-model 83.5+0.5(]) 96.8+0.2(7)
SWA 85.9+0.1(7) 97.1+0.1(1)
SWAD 87.1+0.2(1) 97.7+0.1(7)

Comparison between conventional
generalization methods on PACS
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- Previous studies

Self-supervised learning

Combination with domain divergence minimization

Minimize
PACS VLCS OfficeHome TerraInc DomainNet Avg. (A) Robust risk Domain div.
ERM 855402 775104 66.5 +0.3 46.1 +1.8 40.9 +0.1 63.3
ERM + SWAD 88.1 0.1 79.1 +0.1 70.6 +0.2 50.0 +0.3 46.5 +0.1 66.9 (+3.6) v
CORAL 86.2 +0.3 78.8 +0.6 68.7 +0.3 47.6 £1.0 41.5 0.1 64.5
CORAL + SWAD 88.3 +0.1 78.9 +0.1 71.3 +0.1 51.0 +0.1 46.8 +0.0 67.3 (+2.8) v
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