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Problem Statement

Server

Background: In practical federated learning, clients often adopt heterogeneous model
architectures due to varying resources.

Setup: In model-heterogeneous FL settings, clients use different representation extractors but
share a homogeneous classifier.

Problem: How to balance performance, privacy, and communication in model-heterogeneous FL?
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Proposed Method：Motivation

FedAllRep uploads all sample
representations to the server
to train the global classifier.

✅ Performance
❌ Privacy
❌ Communication

FedGH uploads class prototypes
to the server to train the global
classifier.

❌ Performance
✅ Privacy
✅ Communication

FedRE (ours) uploads entangled
representations to the server to
train the global classifier.

✅ Performance
✅ Privacy
✅ Communication
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Proposed Method：Formulation &Workflow

Entangled Representation:

Entangled-Label Encoding:

Representation Mapping (RM): 
Ø Average Pooling (AP) 
Ø Max Pooling (MP) 
Ø Fully Connection (FC)

Representation Entanglement (RE): 
Ø Random Select Representation (RSR) 
Ø Vanilla Average Representation (VAR) 
Ø Random Average Representation (RAR)
Ø Random Select Prototype (RSP)
Ø Vanilla Average Prototype (VAP)
Ø Random Average Prototype (RAP)
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Experiments: Performance

PRA: Dirichlet partition (α=0.1) 

PAT: Partial-class partition
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Experiments: Privacy & Communication

Figure 4. Comparison of privacy protection in restructuring results from sample representations, class prototypes, 
and entangled representations on the TinyImageNet dataset.
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