
B5: Wasserstein Gradient Flows of Moreau Envelopes

of f -Divergences in Reproducing Kernel Hilbert Spaces

joint work with

Sebastian Neumayer, TU Chemnitz Gabriele Steidl, TU Berlin Nicolaj Rux, TU Berlin

OT Workshop - From Theory to Applications HU Berlin, 14.03.2024



Goal. Recover ν ∈ P(Rd) by minimizing f -divergence Df,ν to ν (e.g. VI, GANs)

Problem. µ ̸≪ ν =⇒ Df,ν(µ) = ∞.

weak convergence Our Solution. Regularize Df,ν : M(Rd) → [0,∞].

pointwise convergence “Df,ν ◦m−1” = Gf,ν : HK → [0,∞]

λGf,ν(mµ) = min
σ∈M+(Rd)

Df,ν(σ) +
1

2λ
∥mσ −mµ∥2HK

“Kernel trick”

m : µ 7→ mµ :=

∫
Rd

K(x, ·) dµ(x) ∈ HK

Moreau envelope regularization

We prove existence & uniqueness of W2 gradient flows of µ 7→ λGf,ν(mµ).
Simulate particle flows = W2 gradient flows starting at empirical measure
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