Geophysical Research Abstracts
Vol. 18, EGU2016-2322, 2016 EG U
EGU General Assembly 2016

© Author(s) 2016. CC Attribution 3.0 License.

Multilevel Ensemble Transform Particle Filtering

Alastair Gregory (1), Colin Cotter (1), Sebastian Reich (2,3)

(1) Imperial College London, Mathematics, United Kingdom (a.gregory 14 @imperial.ac.uk), (2) Universitat Potsdam, Institut
fur Mathematik, Germany, (3) University of Reading, Mathematics, United Kingdom

This presentation extends the Multilevel Monte Carlo variance reduction technique to nonlinear filtering. In par-
ticular, Multilevel Monte Carlo is applied to a certain variant of the particle filter, the Ensemble Transform Particle
Filter (ETPF). A key aspect is the use of optimal transport methods to re-establish correlation between coarse and
fine ensembles after resampling; this controls the variance of the estimator. Numerical examples present a proof
of concept of the effectiveness of the proposed method, demonstrating significant computational cost reductions
(relative to the single-level ETPF counterpart) in the propagation of ensembles.



