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Abstract： 

We consider a dynamical system modeled by a 

stochastic differential equation with 

observational data available for the functional 

of the system state.  The goal of the nonlinear 

filtering problem is to find the best estimate of 

the state of the dynamical system based on the 

observation. Some well known approaches 

include extended Kalman filter, particle filter 

and Zakai filter. In this presentation, we shall 

present a new nonlinear filtering method, 

named the backward SDE filter.  The backward 

SDE filter has the accuracy advantage of 

continuous filters such as the Zakai filter. In the 

meantime, it has the same sampling flexibility of 

discrete filters such as the particle filter.  Both 

theoretical results and numerical experiments 

will be presented. 
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