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In the last three decades, Particle Filters (PF) and Ensemble Kalman Filters (EnKF) have become one of
the main numerical techniques in data assimilation, Bayesian statistical inference and nonlinear filtering.

Both particle algorithms can be interpreted as mean field type particle interpretation of the filtering
equation and the Kalman recursion. In contrast with conventional particle filters, the EnKF is defined by
a system of particles evolving as the signal in some state space with an interaction function that depends
on the sample covariance matrices of the system.

Despite widespread usage, little is known about the mathematical foundations of EnKF. Most of the
literature on EnKF amounts to designing different classes of useable observer-type particle methods.
To design any type of consistent and meaningful filter, it is crucial to understand their mathematical
foundations and their learning/tracking capabilities. This talk discusses some theoretical aspects of these
numerical techniques. We present some recent advances on the stability properties of these filters. We
also initiate a comparison between these particle samplers and discuss some open research questions.



