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Introduction

Federated Learning (FL) enables decentralised training on client devices, enhancing privacy and 
reducing reliance on central storage. However, high communication costs and limited device 
resources pose major challenges. 

Sparse training mitigates these issues by reducing model size and computation but introduces new 
hurdles: achieving consensus on sparse models, ensuring efficient convergence across diverse 
clients, and minimizing communication overhead without accuracy loss.



Method
SparsyFed introduces a novel adaptive sparse training approach designed for cross-device FL. By 
dynamically pruning activations and re-parameterizing weights, SparsyFed enhances model 
efficiency while maintaining high accuracy, even at extreme sparsity levels. 



Method

Key Components:

• Activation Pruning: Reduces computational overhead by selectively pruning activations before 
backpropagation, lowering memory usage and FLOPs while preserving critical information.

• Weight Re-parameterization: Uses a sparsity-inducing re-parametrization to improve resilience to 
pruning, enabling efficient training without excessive hyperparameter tuning.

• Sparse Communication: Prunes model updates before transmission, significantly reducing 
communication costs without degrading accuracy.



Results: Performance & Efficiency

SparsyFed outperforms other baselines in accuracy across all settings, sometimes even matching dense 
model performance.



Results: Performance & Efficiency

Significant Communication Savings

SparsyFed reduces communication costs by up to 
19.29× compared to dense models, minimizing 
both uplink and downlink overhead, without 
degrading model performance.

Sparsity Level Convergence

SparsyFed efficiently converges to the target 
sparsity level early in training, maintaining stable 
sparsity throughout the learning process, ensuring 
minimal deviation from the desired sparsity. 



Thank you

Full paper: https://arxiv.org/abs/2504.05153

Repository: https://github.com/AGuastella/sparsyfed


