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Motivation
Cross-silo federated learning faces the challenge of balancing generalization and 
personalization due to domain shifts across clients. Existing methods typically 
optimize either generalization (global model performance) or personalization (client-
specific performance), but fail to address both simultaneously. Our motivations are
to explore the relationship between generalization gaps and aggregation weights 
and to design an approach that not only improves global model generalization but 
also ensures personalization at the local client level.
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Main idea
The fairness-guided federated training for generalization and 
personalization (FFT-GP) algorithm addresses both global and local 
challenges in cross-silo federated learning. 
 Fairness-aware aggregation: By investigating the fairness of performance 

distribution across clients, we propose a new connection between generalization 
gaps and aggregation weights. FAA minimizes the variance of generalization 
gaps, ensuring a fairer distribution of performance across clients.

 Meta-learning alignment: To improve personalization during local training, 
we employ a meta-learning strategy to align the feature distributions between the 
global and local models, ensuring that local models are optimized for individual 
clients while still benefiting from global model generalization.
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Our method operates in a cyclical sequence of four key steps:
1. Broadcasting: The global server sends the current global model to all clients.
2. Local meta-learning: Each client balances task-specific personalization with 

global alignment via meta-learning.
3. Fairness-aware weight adjustment: The server computes aggregation weights 

based on client-reported generalization gaps to ensure fairness.
4. Aggregation: Local models are aggregated with updated weights to produce the 

next global model.

Method
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Method
The integration of foundation models (FMs) in 
federated learning:
 Fine-tuning: Clients fine-tune the trainable 

parameters of the FMs while keeping certain pre-
trained components (e.g., CLIP) fixed to leverage 
their pre-trained knowledge.

 FedCLIP & PromptFL:
 FedCLIP incorporates a trainable adapter into 

CLIP for improved local training.

 PromptFL uses trainable prompts with CLIP to 
enhance the performance.

Both approaches rely on contrastive language-
image pre-training to adapt to client-specific tasks 
while contributing effectively to global model 
updates.
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Results

FFT-GP achieves the optimal performance in both in-domain personalization and 
out-of-domain generalization across multiple benchmarks.
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Results
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Conclusions
We propose FFT-GP, a novel approach that addresses the dual 
challenge of generalization and personalization in cross-silo 
federated learning. By leveraging the relationship between 
generalization gaps and aggregation weights in the global 
aggregation phase and aligning global and local model distributions 
in the local training phase, FFT-GP ensures a fair and effective 
balance between global performance and client-specific 
personalization. Extensive experiments show that FFT-GP 
outperforms existing methods in both global model generalization 
and local model personalization, making it a promising solution for 
cross-silo federated learning.
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