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Problem & Observations

Motivation & Contributions & Takeaway

• Problem: 1) Federated learning often relies on decentralized labels that
are noisy, heterogeneous, and difficult to audit; 2) Clients may differ
in data distribution, noise types, and noise ratios; 3) Traditional C-LNL
methods cannot be migrated to this scenario due to severe class
imbalance

• Observation: The global model of FL delays noisy-label memorization
and avoids the test-performance collapse seen in centralized training.

• Motivation: Since the global FL model memorizes noisy labels more
slowly, making it a useful server-side reviser for stabilizing local
training.

• New perspective: Reveal the intrinsic label-noise robustness of the FL
global model.

• New method: Propose FedGR, a self-contained global reviser for
federated learning with noisy labels.

• Strong performance: Achieve the state-of-the-art label-noise robustness
on CIFAR-10, CIFAR-100, and Clothing1M with I.I.D., Non-I.I.D., and
dual-heterogeneity noisy-label settings

• Takeaway: FedGR turns the global model into an active reviser that
identifies noisy samples, corrects labels, and stabilizes local training
without sharing raw data, substantially improving robustness to severe
label noise in FL.

https://github.com/cs-yuxintian/FedGR-ICML26

Method

Clients upload loss proxies; the server uses a
global two-component GMM to detect noisy
samples and estimate client noise ratios, then
refines labels with global pseudo labels
without sharing raw data.

Weak global representations guide strongly
augmented local representations, keeping
clients aligned with the robust global model
and reducing noisy-label overfitting under
heterogeneous data distributions.

Global pseudo labels refine noisy labels, while
robust global parameters revise local EMA
teachers before distillation to reduce noisy
update accumulation and provide reliable soft
targets.

1. Federated Sieving & Label Refining

2. Globally Revised EMA Distillation

3. Representation Regularization

Main Results & Ablations
• FedGR achieves the best performance in almost all noisy-label 

settings, with especially large gains under severe noise setups.
• Ablation & Further Analysis.

• FS accurately captures noise structure across the clients.
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