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Navigation System Based on Improved UKF

CHENG Jian-hua, WANG Nuo, SHANG Xiu-neng

(College of Automation, Harbin Engineering University, Harbin 150001, China)

Abstract: In order to meet the long-endurance and high-precision navigation requirements of the
vehicle, the divergence problem of the course angle caused by the weak observability of the system
is solved. An algorithm based on MEMS nonlinear integrated navigation system to improve the ac-
curacy of course angle estimation is proposed. The problems of weak observability and poor con-
vergence of estimation value in MEMS-SINS/GNSS attitude estimation are solved by using GNSS
course angle as a measure for course constraint. Through the turning judgment rule and the im-
proved Sage-Husa adaptive unscented Kalman filter algorithm, the influence of the yaw angle on
the attitude estimation accuracy is suppressed. The simulation results show that the algorithm ef-
fectively suppresses the problem of poor course angle estimation. The accuracy of horizontal atti-
tude is 0. 01° and the accuracy of course angle is 0. 1°, which improves the accuracy and reliability
of the system.
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