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Abstract: The existing Augmented State-Interracting Multiple Model (AS-IMM) algorithm suffers from the
problem that it relies on the prior information of the covariance matrix of the measurement noise. When the
prior information is unavailable or inaccurate, the tracking performance of AS-IMM will be degraded. In order
to overcome this problem, a novel adaptive Bayesian Variational Augmented State-Interracting Multiple Model
(VB-AS-IMM) algorithm is proposed. Firstly, the variational Bayesian inference probabilistic model of the
augmented state and the covariance matrix of the measurement noise for the jump Markovarian system is
presented. Secondly, the probabilistic model is proven to be non-conjugated. Finally, by introducing a novel
post processing method, the suboptimal solution to calculate the joint posterior distribution is proposed. The
proposed algorithm can estimate the unknown covariance matrix of the measurement noise online, thus it is

more robust and has higher adaptability. Simulation result verifies good performance of the proposed algorithm.
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