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An adaptive strong tracking cubature Kalman filter

ZHAO LiQiang LUO DaCan WANG JianLin YU Tao

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: An improved square-root cubature Kalman filter (SCKF)-based strong tracking filter and noise statistic
estimator has been proposed. By introducing a strong tracking filter (STF) into the SCKF and modifying the predic-
ted error covariance with a fading factor, the residual sequence was forced to be orthogonal. The resulting adaptive
strong tracking cubature Kalman filter ( ASTSCKF) has the capability to deal with uncertainty factors such as sud-
den changes in system states and thus the robustness of the algorithm was enhanced. Combining the improved fading
memory time —varying noise statistic estimator and estimating on-line the noise covariance matrix in real-time, the
algorithm can effectively overcome the filtering divergence problems caused by unknown, uncertain or time-depend-
ent noise statistics. Therefore, it also has noise-changing adaptive capacity. The simulated experimental results in-
dicate that ASTSCKF can still present good filtering performance when system states suddenly change and noise
changes occur. ASTSCKF has greater robustness and noise-changing adaptive capacity than SCKF.

Key words: cubature Kalman filter; strong tracking filter; fading factor; noise statistic estimator
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