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A Performance Comparison of Nonlinear Kalman Filtering
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ABSTRACT

This paper focuses on a performance analysis of TRN among various nonlinear filtering
methods. In a TRN research, extended Kalman filter(EKF) is a basic estimation algorithm. In
this paper, iterated EKF(IEKF), EKF with stochastic linearization(SL), and unscented Kalman
filter(UKF) algorithms are introduced to compare navigation performance with original EKF.
In addition to introduced sequential filters, bank of Kalman filters method, which is one of
the batch method, is also presented. Finally, by simulating an artificial aircraft mission, EKF
with SL was chosen as the most consistent filter in the introduced sequential filters. Also,
results suggested that the bank of Kalman filters can be alternative for TRN, when a fast
convergence of navigation solution is needed.
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Table 1. Simulation conditions
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Fig. 10. S2: EKF-SL latitude error history
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Fig. 11. S2: EKF-SL longitude vs. latitude
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