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The Application of Adaptive Kalman Filter to the
Orientation Estimation of Magnetic Interference

LIU Yu,LYU Ling,LU Yongle, XIANG Gaolin
(Chongqging Municipal Lelvel Key Lab. of Photoelectronic Information Sensing and Transmitting Technolgy,
Chongqing University of Post and Telecommunications, Chongqing 400065, China)

Abstract: Aiming at the problem that the accuracy of the orientation estimation is affected by the gyroscope bias
error in the orientation estimation system and the interference from surrounding local magnetic disturbances, a qua-
ternion-based adaptive Kalman filter (q-AKF) algorithm is proposed in this paper. The algorithm utilizes the gyro-
scope outputs to establish the state equation of attitude error angle and construct the adaptive measurement noise co-
variance matrix with the outputs of the magnetometer. The simulation results show that the attitude error angle ob-
tained by the q-AKF is less than 0. 5°compared with the UKF algorithm and the EKF algorithm. Using the ¢-AKF

algorithm to compensate the magnetometer can effectively suppress the gyro bias error, improve the precision of atti-

tude algorithm in magnetic interference environment, which has high engineering application value.
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