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Abstract: Cubature Kalman filter has the problems of weak tracking ability and poor adaptive ability in
multi-source fusion positioning. Based on the traditional cubature Kalman filter, an improved adaptive ro-
bust cubature Kalman filter algorithm is proposed in this paper. The adaptive decision criterion and cor-
rection method based on innovation are established, so that the filtering algorithm can track the real state
of the target in time. The robust factor is introduced to adjust the observation covariance matrix to reduce
the influence of observation anomaly on the filtering accuracy. Singular value decomposition is used
instead of Cholesky decomposition in cubature Kalman filter to improve the stability of numerical calcula-
tion. The experimental results of UWB/inertial navigation joint positioning show that compared with ex-
tended Kalman filter and cubature Kalman filter, the improved adaptive robust cubature Kalman filter has
higher positioning accuracy and better numerical stability, and enhances the robustness of the positioning
system under gross error interference.
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Fig. 1 Adaptive modified decision threshold
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Fig. 2 Experimental site and movement trajectory
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