A Proximal Algorithm for Uncertainty Propagation in Stochastic Nonlinear Systems
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Ornstein-Uhlenbeck SDE in Two Dimensions:

Problem: Uncertainty Propagation Algorithm: Gradient Ascent on the Dual Space
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Main Idea: Variational Recursion
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Proximal recursion:

Pk-1

1
arginf > Wz(pk_L p) + h F(p)
p

Monge-Kantorovich optimal transport cost:
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Theorem
The fixed point iteration is strictly contractive with respect to Nonlinear SDE with Gradient Drift Field in Two Dimensions:
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