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Camparing of target-tracking performances of UKF, PF and UPF
J Qing-bo,FENG Chi,LV Xiao-feng

Information and Communication Engineering College, Harbin Engineering University, Harbin 150001,
China

Abstract

Unscented Kalman Filter (UKF) used a series of deterministic samples to approximate the state posterior probability
density, and had better tracking performance for arbitrary nonlinear systems under the Gaussian conditions.PF (Particle
Filter) used the random samples to approximate the state posterior probability density, and was suitable for any
nonlinear/ non-Gaussian systems.When the likelihood function appeared at the tail of the transfer probability density or
observation model had higher precise, PF tracking performance reduced.Simulations about the strong-nonlinear, non-
Gaussian and high precision measurements were done.Results showed that the tracking precision of UPF was far higher
than that of PF and UKF.
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