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Imbalanced Federated Learning
Heterogeneous + Imbalanced Data Distribution
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Rise New Challenges:
• No global class priors

• No local data / class priors exchanges

• Class absence

• Local computation is limited

• Communicational cost

• Global-local distribution mismatch

No data-level method in Federated Learning:
• Requires global class priors knowledge: need to identify minority first

• Some clients has zero seed samples

• Fixed hyperparameters can not deal with heterogeneous data

• Misaligned multiple biased decision boundaries



Correcting Aggregated Decision Boundary
Parameter Aggregation Perspective: FedAvg, FedNova, FedProx, MOOM, CLIMB

Decision Boundary Aggregation Perspective: 

• Local model converges on local data

• Changing local data distribution directly rectifies local decision boundaries

For a local dataset         , and classes    and     , we define

• Local sample relabelling probabilities:

• Local decision boundaries with relabelling

• Global Aggregated decision boundary on relabelled local datasets

• With

• We have proven that



Adaptive Threshold: 

• Localized relabelling

• Safeguarded relabelling

Adaptive Direction of Relabelling:

• Only majority to minority

• Localized balancing

FedReLa: Adaptive Re-Labeling



FedReLa: Adaptive Re-Labeling



Results
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