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Challenge & Motivation

Federated VLM

l Federated learning
l Pre-trained vision-language models

l Parameter-efficient fine-tuning techniques
l Heterogeneous data distributions

Ø Representation-level client drift and misaligned local gradients
Ø Decrease global task adaptation in heterogeneous data settings 

Ø Compromised generalization to unseen classes or shifted domains
Ø Reduce generalization ability in local fine-tuning

Ø Balance global task adaptation and generalization
Ø Diverse data settings in federated learning

Inter-Client Optimization Inconsistency

Few-Shot and Full-Data Regimes

We propose a novel federated VLM framework (FedDTL) to solve these challenges

Intra-Client Over-Specialization
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Decoupled Encoder Training1
Modality decoupling paradigm in CLIP

• Client: privacy-preserving image encoding
• Server: global text encoding

Freeze pre-trained CLIP backbone

Low-rank adaptation (LoRA) tuning

Embedding alignment between clients and server

• Optimize parameters of local image encoders
• Optimize parameters of the global text encoder

• Global text encoder as a semantic constraint
• Align local image embeddings with text embeddings
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Stage 1: SFT-based task adaptation

• A rapid end efficient optimization 
warm-start

Stage 2: RL-based generalization enhancement
• A novel GRPO-inspired RL stage with a controlled 

stochasticity mechanism

• 1) sampling process: gaussian noise for action sampling

Two-Stage Local Fine-Tuning
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• 2) reward estimation: accuracy-based reward 

Two-Stage Local Fine-Tuning

• 3) policy update: a 𝜖-clipping policy gradient
term and a KL regularization term
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3 Global Coordination and Optimization 
Parameter aggregation

Global optimization
• Perform global textual training at the server to 

promote consistent knowledge learning • Clients upload visual LoRA parameters and 
image embeddings

• Weighted averaging • Server broadcasts the global text embeddings of 
all classes and global visual LoRA parameters



Experiments

Label Skew

Performance Exploration

Feature Shift



Experiments

Core Module

Ablation Study

Local fine-tuning strategy and choice of reference model 
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