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Vehicle state estimation based on improved dual
unscented Kalman filter
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WANG Yunjing' , DENG Huan'

1. School of Automotive Engineering, Shandong Jiaotong University, Jinan 250357, China
2. School of Automation, Qingdao University, Qingdao 266071, China

Abstract ; Based on the 3-DOF dynamics model of the vehicle in MATLAB software, the unscented Kalman filter
(UKF), the dual unscented Kalman filter ( DUKF) and the improved dual unscented Kalman filter ( SVD-
DUKF') with singular value decomposition are used to estimate the state and parameters of the vehicle under the
same operating conditions respectively. The results show that the UKF algorithm can achieve high estimation
accuracy, but the premise is to input accurate parameters such as body mass at all times, which is difficult to
reach during the operation of vehicle. The estimation accuracy of DUKF algorithm is similar to SVD-DUKF
algorithm, but the former is difficult to guarantee that the error covariance matrix is a positive definite matrix
during the operation of vehicle because it uses Cholesky decomposition. The latter with higher estimation
accuracy and applicability is more suitable for estimating the driving state and parameters of a vehicle.

Keywords : state estimation; UKF algorithm; DUKF algorithm; singular value decomposition
(DEEGmAE PP HD)



