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Abstract: Outliers are non-Gaussian measurement values far from the bulk of data. In practical transmission,
the signals added with outlier often have the heavy-tailed property. Particle filter is based on the Bayesian
framework and applicable to the non-linear and non-Gaussian system. However, measurement noise with outlier
degrades the performance of particle filter. In this paper, student-t distribution is used to model the
measurement noise, combined with Variational Bayes (VB), a novel particle filter Marginalized Particle Filter
with VB Mean(MPF-VBM) is designed, which can estimate all parameters of t-distributed measurement
distribution including mean parameter as well as state. Further, particle filter with noise correlation (MPF-
VBM-COR) at the same epoch which is applicable to time variant measurement noise is developed. For
verifying the performances of the proposed algorithms, the simulations on the typical univariate non-stationary
growth model are performed under the different noise conditions in detail. The outcomes show that the
proposed two algorithms of MPF-VBM and MPF-VBM-COR (MPF-VBM-Corrlation) have the superior

performances to the compared ones.
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