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Background

FedAvg

FedProx

MOON

Model consistency regularization term

Model comparison loss term

Prototype comparison supervision

Parameter average aggregation

FedProto

Federal Data Augmentation



Previous Methods

FedMix
1: Aggregate the average class features of each client on 

the server-side to form a global class prototype

2: The client receives the class prototype and enhances it 
by mixing it with local samples in the feature space

FedFA
1: Aggregate the category mean features of each client 

on the server-side to form a global class prototype

2: The client calculates the feature variance based on the 

observed distribution and records the distribution disturbance

3: Each client locally perturbs the global class prototype

Observing the interpolated distribution towards 
the center of the true distribution

Simulate and observe the distribution from the 
disturbance of the distribution center

Ref: ICLR “FedFA: Federated feature augmentation”，ICLR “Fedmix: Approximation of mixup under mean augmented federated learning”



Inspiration

Manifold distribution Hypothesis

Similar geometric directions Different geometric directions

Ref: IJCV “Geometric Prior Guided Feature Representation Learning for Long-Tailed Classification”

General Feature of VLM



Methodology-Single domain 

Single domain GGEUR

Local covariance matrix

Global covariance matrix

Single domain Geometric augmentation



Methodology-Multi domain 

Multi domain GGEUR

Local covariance matrix

Global covariance matrix

Global class prototype

Multi domain Geometric augmentation



Experiment

Single domain(label shift) Multi domain(domain shift) 

Benchmark: Tpami “Federated Learning for Generalization, Robustness, Fairness: A Survey and Benchmark”



Experiment

Benchmark: Tpami “Federated Learning for Generalization, Robustness, Fairness: A Survey and Benchmark”



Open Resource

Code Dataset



Thanks for your time and attention.

wdai139@stu.xidian.edu.cn

If you have any questions, don’t hesitate to drop me an email!

Arxiv：https://arxiv.org/pdf/2503.06457

Code：https://github.com/WeiDai-David/2025CVPR_GGEUR

Dataset：https://huggingface.co/datasets/WeiDai-David/Office-Home-LDS


