
Problem Definition and Contribution

Proposed Method: FedScar

Rethink SAM-based Methods

Experiments and Results

Motivations:

• The flawed assumption that local flatness transfers 
globally causes severe trajectory divergence under data 
heterogeneity.

• Existing methods only address first-order parameter 
drift, failing to correct the second-order geometric 
misalignment.

Key Contributions:

• We propose FedScar to explicitly correct geometric bias 
and enforce flatness consistency across clients.

• We introduce a novel method to steer local optimization 
trajectories toward globally flat minima.

• We prove that FedScar achieves exponential geometric 
contraction and empirically demonstrate its superior 
generalization under severe statistical heterogeneity.

Split-Dual ADMM Formulation:

History-Accumulated Bias Tracking:

Variance-Aware Perturbation Injection:
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Process of FedScar
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First-Order Trajectory Deviation Higher-Order Geometric Bias
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flatness_correlationComparison of different algorithms.

Efficiency of Training:

Robust of Training:
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