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An Adaptive Kalman Filter Based on Variable-threshold Criterion in Super-AHRS

XIE Zuhui'?, YANG Gongliu''?, YU Dongkang'*, LI Zhuang"*
(1. School of Instrumentation Science and Opto-electronics Engineering, Beihang University, Beijing 100191, China;
2. Key Laboratory of Inertial Technology for National Defense, Beijing 100191, China)

Abstract; Aiming at the disadvantage that the traditional AHRS algorithm may cause the carrier maneuver state
misjudgment and leads to the filter oscillation or even divergence when the output stability of the accelerometer in the
super-AHRS is changed due to the interference of environment, an adaptive Kalman filter algorithm based on the
variable-threshold carrier maneuvering criterion based on fuzzy inference system (FIS) is presented in this paper.
The algorithm can adaptively adjust the carrier maneuver criterion and the measurement noise array of the filter ac-
cording to the change of the output stability of the accelerometer, thereby reducing the misjudgment rate of the car-
rier maneuvering state and improving the utilization of Kalman filter for measurement information. The simulation
experimental results show that the algorithm can still judge the maneuver state of the carrier well and make the cor-
responding adjustment to the filter when the output stability of the accelerometer is changed, which improves the fil-
ter stability and the long-range attitude accuracy of the super-AHRS.
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