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Design of unscented Kalman filter with correlative noises
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(1. College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China;
2. College of Computer and Control Engineering, Qigihar University, Qigihar Heilongjiang 161006, China)

Abstract: An Unscented-Kalman Filter(UKF) for a class of nonlinear discrete-time systems with correlated noises is
designed to deal with the problem of nonlinear filtering failure in conventional UKF when system noise is correlated with
measurement noise. Recursive filtering equations of UKF with correlated noises are given based on the minimum mean-
square-error estimation; and unscented transformation(UT) is applied to the calculation the posterior means and covariances
of the nonlinear system states. The proposed UKF breaks through the limitations on the conventional UKF that the system
noise and measurement noise must be uncorrelated Gauss white noises, thus extending the applications of the conventional
UKEF. A simulation example shows its feasibility and effectiveness.
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Fig. 1 Estimation of the state z1
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Fig. 2 Estimation error of the state z
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Fig. 4 Estimation error of the state x2
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