
EQUINOX: A hybrid sparse-grid approach for nonlinear filtering

Achievement: 
· The Zakai filter provides complete information, i.e. the probability distribution, of filtering solutions, but traditional methods for the Zakai filter are too expensive. 
· Our approach dramatically improves the efficiency of simulating the Zakai filter, making it practical for real DOE applications.

[image: PF_Zakai_2D-eps-converted-to.pdf][image: Screen Shot 2015-02-23 at 11.52.00 AM.png]Significance and Impact: 
· Our approach enables the capability of solving filtering problems with correlated non-Gaussian noises, for direct applications to tracking and detection with sonar, radar and satellites.    

Research Details:
· [bookmark: _GoBack]To accurately solve nonlinear filtering problems by constructing sparse-grid approximation of Zakai equations. (Left) The problem of interest: bearing-only tracking; (Right) Comparison of marginal distributions of the dynamical state process obtained by particle filters (PFs) and our approach. It shows that PFs need 160,000 samples to achieve similar accuracy as our approach with about 2,300 sparse grid points.


· Adaptive domain reduction technique is proposed to reduce the complexity of numerical simulation.
· Logarithmic approximation is introduced to reduced the error in approximating high-dimensional bell-shaped functions.
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Overview:
???
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