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Square-root imbedded cubature Kalman filtering

ZHANG Xin-chunf, GUO Cheng-jun

(Research Institute of Electronic Science and Technology, University of Electronic Science and Technology of China,
Chengdu Sichuan 611731, China)

Abstract: It is well known that the core of the cubature Kalman filter (CKF) is the third-degree spherical-radial cubature
rule. This rule not only requires computing the integrals over an n-dimensional spherical region but also needs to combine
the third-degree spherical cubature rule with the first-degree Gauss-Laguerre rule; these cause difficulties in obtaining
compact forms for higher-degree filters. Moreover, the third-degree cubature rule-based filter has some drawbacks in
approximation. To tackle these problems, we use the imbedded family of cubature formulae to derive an accurate but simple
third-degree nonlinear filter called square-root imbedded cubature Kalman filter (SICKF). This SICKF has advantages in
numerical stability and high filtering accuracy, making it the ideal algorithm for target tracking, nonlinear system control,
etc. Experimental results obtained by the proposed methods demonstrate that the performances of the SICKF are superior
to the conventional nonlinear filters.
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