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Multi-domain Federated Learning (FL): each FL
client contains data of one domain.

Client 1: Sunny Client 2: Night

Applications: e.g., autonomous driving cars in
different locations capture images in varying
weather conditions.

Client K: Snowy

4-th BN Layer

Challenge: clients trained
on data with different
domains capture different
feature statistics in Batch
Normalization (BN) layers.
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Client 0 Client 1
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Contribution

The 1st FL method without normalizations.

Significance: (1) Superior performance in multi-
domain FL; (2) Versatile for both cross-silo and
cross-device FL; (3) Strong performance even
with batch size as small as 1; (4) Adaptable to
skewed label distribution challenge.
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K
Objective meinf(H) = ZpkEfk“’Dk[fk(e;fk]
k=1

Problem Setup

Clients possess data from various domains and each client only owns data
samples from a single domain:
* Pr(x) » P, (x) for different clients k and k'.

o Pe(x) ~ Pe(x)) for v x;, x; € {(xl"yl")};kzl} all data samples of a client k.
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Goal: approximate zero mean and unit variance for outputs
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Cross-silo FL: DomainNet dataset with 6 clients

Methods | C I P Q R S Avg.
Standalone 427 240 342 71.6 512 335 429
FedAvg 489 26.5 377 445 46.8 357 400
FedProx 51.1 241 373 46.1 455 375 402
FedAvg+GN | 454 21.1 354 572 50.7 365 41.1
FedAvg+LN | 42.7 23.6 353 46.0 439 289 36.7
SiloBN 51.8 25.0 364 459 477 380 408
FixBN 492 245 382 463 462 374 403
FedBN 499 28.1 404 69.0 552 382 468
FedWon 572 281 437 692 565 519 51.1
Cross-device FL: Digits-Five dataset with 100 clients,

a fraction C clients participate in training each round.
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Small Batch Size B: Office-Caltech-10 dataset, 4 clients

B | Methods | A C D W

FedAvg+GN | 604 52.0 87.5 8438
1 | FedAvg+LN | 55.7 43.1 84.4 88.1
FedWon 66.7 55.1 96.9 89.8

FedAvg 64.1 493 87.5 89.8
FedAvg+GN | 63.5 52.0 81.3 848
FedAvg+LN | 583 449 87.5 864

2 | FixBN 662 50.7 87.5 88.1
SiloBN 615 47.1 875 86.4 Code
FedBN 59.4 480 969 86.4 & Paper
FedWon | 662 547 938 898 | oo
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