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Abstract: The outliers in observations of target tracking system will greatly reduce the estimation accuracy of the fil-
tering algorithms. In order to address this problem, an adaptive target tracking algorithm based on robust cubature Kalman
filter is proposed. Inspired by the idea of the Huber equivalent weight function, a correction factor based on the square root
smooth approximation function is constructed to suppress the influence of outliers, and the proposed algorithm is derived
combined with the cubature Kalman filter solution framework. Different from the Huber method which processes each
dimension of the observation residual separately, the proposed algorithm can evaluate the observation residual comprehen-
sively. Theoretical analysis proves that the proposed algorithm has better numerical stability. Simulation experiments show
that the proposed algorithm can adaptively reduce the adverse effects of the outlier and exhibit superior filter performance
comparing to the existing algorithms. The computational cost of several filtering algorithms is also compared in simulation
experiment, and it is found that the proposed algorithm does not significantly increase the computational cost.
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Fig. 8 Comparison of condition number (Example 2)
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Table 4 Comparison of relative runtime of

algorithms
Bk EKF UKF CKF Huber—- MR- RMA-
S4FR CKF CKF CKF
i1 1 4.031 4011 4161 4.169 4.111
B2 1 4.041 3.936 4.097 4.126 4.038
5 4t
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A RS R, TR T MR-CKFH 1538 3 5 75 Ye k75
i3 B Huber A e £ e Ak LU H ) 1) 5L, [R] it 2 A
B4 (A A oE 1. 7 LSRG AIE B, RMA-CKFH %
TR TS Ye e e (1)1 0 T BB [ 38 B b 40 1] B
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