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Abstract: In order to solve the problem of degraded tracking accuracy of hypersonic vehicle caused by outliers
disturbance in real systems, an Interactive Multi-Model Variational Bayesian (IMM-VB) filtering algorithm was
proposed. The algorithm obtained the state prediction values of the sub-models through the sub-model weights and
the Markov transition matrix. Then the student’s t distribution with heavy tail characteristics was used to replace the
Gaussian distribution to describe the measurement model and VB algorithm was used to realize the joint estimation of
the measurement covariance and state of the sub-model. Finally, the fusion output of the sub-model weight and the
target state were updated under the IMM framework. Simulation results show that the algorithm has higher tracking
accuracy than IMM algorithm under outliers observation conditions.
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