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New Kind of Robust Nonlinear Kalman Filter

Chang Guobin, Xu Jiangning, Chang Lubin, Ji Bing
(Navigation Engineer Department, Navy University of Engineering, Wuhan, 430033, China)

Abstract: Huber method combines /,/l, norms and provides robustness and sufficiently good precision
and efficiency. In the Huber-based unscented Kalman filter, the nonlinear measurement equations are
approximated by statistical linear regressed ones, but such approximation weaks the precision of un-
scented transformation. So, a new kind of Huber-based unscented Kalman filter is presented. Measure-
ment information (measurements or measurements noise) are reformulated using Huber’ s cost function,
and the standard unscented Kalman filter is applied to exact nonlinear measurement equation. The new
method, without linear approximation, retains the high precision while the robustness is ensured. Simu-
lation is established with a simple but evident model, and the robustness, the efficiency and the consis-
tency of the new method are proved.
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