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Abstract: This paper considers the state estimation problem of sensor networks with non-Gaussian noise. In many
applications, such as maneuvering target tracking, indoor positioning and underwater acoustic navigation, the non-Gaussian
noise of the sensors may reduce the accuracy of the estimation algorithm designed for Gaussian noise. The centralized ro-
bust state estimation based on multivariate Laplace(CRSE-ML) algorithm is derived according to the characteristics of infor-
mation filtering on the basis of existing RSE-ML, which is designed for single-sensor systems. Following that, the distribut-
ed RSE-ML(DRSE-ML) algorithm is then obtained with the introduction of consensus average. Within the DRSE-ML algo-
rithm, the ML distribution is used to model non-Gaussian noise, the variational Bayesian method is applied to estimate noise
and state parameters, and the consensus algorithm is adopted for distributed information exchange. The distributed algo-
rithm overcomes the shortcomings of the centralized one, which has heavy communication and computational burden, and
has few free parameters and high estimation accuracy. Simulation results show that the estimation accuracy of the proposed
DRSE-ML is better than the existing related algorithms, and can approach the estimation accuracy of the centralized CRSE-
ML algorithm.
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