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Abstract

Inferring a sequence of variables from observations is a prevalent task in a multitude of applications.
However, traditional techniques such as Kalman filters (KFs) and particle filters (PFs) are often
either inaccurate or too complex. Moreover, there is a lack of a unifying framework for the analysis
and development of different filtering techniques. This talk presents a brief technical overview of
our recent activities in nonlinear/non-Gaussian filtering, with an emphasis on the new methodology
of belief condensation (BC) filtering from both theory and algorithm design perspectives. The
theoretical framework allows the formulation of an optimality criterion leading to BC filtering.
Algorithms for BC can accurately approximate complex distributions by tractable ones, and provide
new filtering techniques with high accuracies and affordable complexities. Finally, simulation
results are presented to evaluate the performance of the proposed BC filters for navigation/tracking
applications as well as for a highly nonlinear problem widely explored in the literature. Our results
show that the proposed BC filters can have accuracies approaching the theoretical bounds with
complexities much smaller than PFs.
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