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Estimation of Vehicle Centroid Sideslip Angle Based on ASVD-UKF Algorithm

WANG Shu, ZHAO Xuan, YU Qiang
(School of Automobile, Chang’an University, Xi’an Shaanxi 710064, China)

Abstract: As the key evaluation indicator of vehicle handling stability and the control target of vehicle
stability, accurate estimation of sideslip angle of vehicle centroid directly affects the driving safety of the
vehicle. To this end, a vehicle centroid sideslip angle estimation method based on ASVD UKF algorithm is
proposed to improve the reduction or even divergent of the state estimation accuracy of the UKF when the
system is strongly nonlinear or the state model is inaccurate. The sigma point is constructed by using ASVD
method, and the singular matrix is modified by using adaptive factor during the time update process which
improved the iterative stability of the state covariance matrix in UKF and the robustness of the estimator. The
centroid sideslip angle estimation methods based on UKF and ASVD-UKF algorithm are comparatively verified
by using the semi-physical simulation platform of the distributed drive electric vehicle under the working
conditions of double-line shifting, single-line shifting and steering wheel angle step respectively. The result
shows that the ASVD-UKF estimator improved the accuracy of UKF estimator and verified the effectiveness of
the algorithm.
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