
Fi
nd

 m
or

e 
Po

w
er

Po
in

t 
te

m
pl

at
es

 o
n 
pr
ez
en
tr
.c
om

!

FedGTST: 
Boosting Global Transferability of Federated 

Models Via Statistics Tuning

Evelyn Ma, Chao Pan, Rasoul Etesami, Han Zhao, Olgica Milenkovic
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Background

❖ Transfer Learning Requires Vast Data 

➢ Challenging for Individual Learner

❖ Federated Learning as a solution

➢ Mitigate Individual Burdens

➢ Safeguard Data Privacy

Motivation
Challenges

❖ Privacy Leakage

❖ Local Overfitting

❖ Communication Complexity

❖ Lack explicit theoretical analysis

Goal

❖ Enhances FL transferability; 

❖ Addresses Prior Challenges.
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Central 
Server

Source Domain 1

Pretrained 
Feature Extractor Pretrained 

Classifier
(Discarded)

Fixed Pretrained
Feature Extractor Finetuned 

Classifier

Output Global Model
after T Rounds

Target 
Domain

Client 1 Client 2 Client K

Source Domain 2 Source Domain K

Problem Formulation

Fixed

Pretraining Stage
Federated Learning  
on Source Domains

Finetuning Stage
Finetuning on 

Target Domain
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Theoretical Insights: Tune Cross-Client Statistics
Enlarge cross-client averaged gradient norm 

Decrease cross-client gradient variance 
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Tighten the upper bound on Better transferability
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FedGTST Algorithm: Regularized Local Objective

Standard Source Loss 
of Local Client k

Penalty Term on 
Local Gradient Norm

Guiding Norm Broadcast 
By Central Server

Local Gradient 
of Client k

Surrogate Norm Submitted 
by Local Client k

Regularized Local
Gradient of Client k

Standard Local 
Gradient of Client k

Local Client

Central Server

Guiding 
Norm

Surrogate 
Norm

Global 
Model

Local 
Model

❖ Decrease Cross-Client 
Gradient Variance

Align Local Gradient Norm 
with Guiding Norm

❖ Enlarge Cross-Client 
Averaged Gradient Norm
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Selected Experiment Results
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Takeaway

Data Privacy

Federated 
Learning

Domain 
Transferability

Prohibit 
Privacy Leakage

Avoid 
Local Overfitting

Decrease 
Communication 

Complexity

Cross-Client Statistics

Communicate Norms

Theorems Experiments

Restrict Access 
to Target Domain

Bound on Global 
Transferability

Novel Method
Fed-GTST

Explicit
Theoretical 

Analysis 
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THANK YOU!
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