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Problem Statement

● Semi-Supervised Federated Learning (SSFL) is gaining popularity over 
conventional Federated Learning in many real-world applications. Due to the 
practical limitation of limited labeled data on the client side

● SSFL considers that participating clients train with unlabeled data, and only 
the central server has the necessary resources to access limited labeled data

● However, traditional SSFL assumes that the data distributions in the training 
phase and testing phase are the same 

● The core challenge is improving model generalization to new, unseen 
domains while the client participate in SSFL

● However, the decentralized setup of SSFL and unsupervised client training 
necessitates innovation to achieve improved generalization across domains



Possible Solution 

● SSFL approaches
● Extending Federated Domain Generalization approaches



Bottleneck in possible solutions

● Existing SSFL approach do not generalize well to unseen test domains.
● Existing FDG techniques underperforms to achieve S-FDG



Our Proposed UAP Method

Two stages: Server Feature Alignment (Stage I) and Client Feature Alignment (Stage II)



Our Proposed UAP Method

Server Feature Alignment (Stage I)

Server trains with labeled data to learn a parametric feature distribution



Our Proposed UAP Method

Client Feature Alignment (Stage II)

Client trains with unlabeled data and uses server feature distribution to align client 
features



Results



Results



Summary

● Achieving model generalization in SSFL setting is challenging due to 
decentralized client training and lack of labeled data on client side

● Existing SSFL approaches and extending FDG approaches underperforms
● To address this issue, in this work, we propose a novel framework for model 

generalization in SSFL setting
● We propose a two stage approach where server first train with labeled data to 

learn a standard parametric distribution and then communicates this to the 
server without any communication overhead

● And client then aligns client features with the communicated feature 
distribution 
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