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Domain Generalization

• a set of labeled sources
• an unknown target domain

Arbitrary style transfer

AdaIN performs arbitrary style transfer in
real time:

fcs = σ(fs)
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)
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A style transfer model can be easily trained
on source data. It enables effective Data
Augmentation for Domain General-
ization setting.

Data augmentation via GANs

"Deep domain-adversarial image generation for domain generalisation", K. Zhou et al., AAAI 2020

Baseline and SOTA

A baseline model could learn a
feature space in which the do-
mains are misaligned. Current
state of the arts:

• domain shift captured at
the feature-level: forcing
an alignment;

• domain shift captured at
the model-level via a
special training procedure
(e.g. meta-learning, self-
supervised learning);

• use of generative networks
to increase the cardinality
of source data via data
augmentation.

Our training pipeline Ablation
Influence of data augmentation
hyperparameters:

Style transfer model training on
source data:

Average
Stylized Baseline 77.31± 1.1

MSCOCO-WikiArt Baseline 78.05± 0.9

Experimental results and analysis

PACS (AlexNet) OfficeHome (Res18) VLCS (AlexNet)
Painting Cartoon Sketch Photo Average Average Average

Original

Baseline 66.83 70.85 59.75 89.78 71.80 62.61 72.00
Rotation 65.66 71.89 62.15 89.88 72.39 62.61 72.00

DG-MMLD 69.27 72.83 66.44 88.98 74.38 63.75 71.64
Epi-FCR 64.70 72.30 65.00 86.10 72.03 60.43 69.07
DDAIG* 62.77 67.06 58.90 86.82 68.89 63.59 70.55

Stylized

Baseline 71.96 72.47 76.47 88.34 77.31 64.75 72.31
Rotation 71.74 73.39 75.98 89.22 77.59 63.85 72.31

DG-MMLD 70.50 70.84 75.39 88.43 76.29 64.49 71.28
Epi-FCR 65.19 69.54 71.97 83.43 72.53 60.20 67.83
DDAIG 69.35 71.10 70.99 87.70 74.79 64.32 71.43

Mixup feature-level 67.04 69.10 55.40 88.88 70.11 60.28 72.42

• Our new stylized baseline
is extremely effective in
most cases

• Existing feature and
model level methods
should be orthogonal w.r.t.
this strategy, but they are
not able to build on it

• Need of new approaches
able to take advantage
of the increased source car-
dinality. francesco.cappio@polito.it


