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Introduction & Motivation
• Federated learning (FL): privacy-preserving

paradigm that enables client collaboration

• Challenges:

• client data deviate
from IID
• communication cost
• privacy protection
• stragglers

· · ·
• FedAvg (McMahan et al., 2016)

• server broadcasts global model
• client updates & uploads local model

• Local update on client side→ client optimum

Neural Tangent Kernel

• Neural tangent kernel (NTK): capture training dy-
namics of a wide neural networks
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• Solution to the differential equation→ model state

f (t)(X) =
(
I− e−

ηt
N H(0)

)
Y + e−

ηt
N H(0)

f (0)(X)

Proposed Neural Tangent Kernel (NTK) Empowered Federated Learning (FL)

• NTK-FL: combine Jacobian matrices & construct a global kernel
H(k), perform NTK evolution on server
• More expressive compared to gradient in FedAvg
• Perform multi-step server update & choose best candidate

• CP-NTK-FL: add communication-efficient & privacy-preserving
features, such as projection and subsampling
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Robustness of NTK-FL
• NTK-FL approaches centralized learning and is robust to different non-IID settings

• Left: test accuracy v. communication round of different methods on non-IID Fashion-MNIST

• Right: test accuracy with different degrees of heterogeneity (controlled by Dirichlet parameter α)
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Robustness of CP-NTK-FL
• CP-NTK-FL: achieve target accuracy within the

fewest communication rounds

• Compression tools works better on CP-NTK-FL

• use Top-k sparsification & subsampling
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Conclusion
• Characteristics of NTK-FL highlighted

• enable multi-step server update

• ↘ negative influence of data heterogeneity

• adaptively choose update steps

• Potential challenges

• uplink communication cost

• expressive information may leak more privacy

• CP-NTK-FL improves efficiency & privacy

• Please refer to our paper
for more details paper


