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Scope
• Cross-silo FL setting

• Where a moderate number of reliable, and known, and addressable 
clients participate[1]

• Where each client has sufficient computing power

• Where each client suffers from low diversity of data or low sample size[2]

[1] Advances and Open Problems in Federated Learning (Kairouz et al., 2019)
[2] Flamby: Datasets and benchmarks for cross-silo federated learning in realistic healthcare settings (du Terrail et al., 2022)
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Breakdown
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      of the synthetic dataset
• Each local diffusion model

represents a local distribution



Breakdown
• C) Cooperative sampling

      of the synthetic dataset
• Eq. (7) (Black box itself)

• Unadjusted Langevin Algorithm (ULA[3])
(first-order MCMC sampler)

[3]  Exponential Convergence of Langevin Distributions and Their Discrete Approximations (Roberts and Tweedie, 1996)
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• Eq. (8) (grad. of log-prob. w.r.t. 𝒙)



Breakdown
• C) Cooperative sampling

      of the synthetic dataset
• Eq. (9) (output to score conversion)



Wrap-up
• Data-centric federated synthetic data generation framework

• … as a cooperative inference of pre-trained diffusion models

• Thanks to their connection to energy-based models (EBMs)

• Non-asymptotic convergence guarantee

• Easy plug-and-play of differential privacy guarantee

• Lighter in communication compared to parameter averaging


