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Abstract: In this paper, a new robust nonlinear filter is proposed to solve the problem of nonlinear state estimation
with heavy tailed process and measurement noises. Firstly, the nonlinear state space model with heavy tailed process and
measurement noises is constructed. On this basis, a robust Student’s t based nonlinear filter (RSTNF) can be derived.
Secondly, a new third-degree Student’s t spherical radial cubature rule (STSRCR) is proposed to calculate the Student’s t
weighted integral in RSTNF, from which a new robust Student’s t based cubature filter (RSTCF) can be obtained. Finally,
the efficiency and superiority of the proposed RSTCF with heavy process and measurement noises, as compared with
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induced by outlier interference
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Table 2 Averaged RMSE:s of the filters
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