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Calibration method for laser gyro SINS

under outer field dynamic conditions

YANG Xiao-xia, MENG Hao-ran, WANG Shuai

(Changchun Institute of Optics, Fine Mechnics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: The error parameters for laser gyro strapdown inertial navigation system (SINS) would change
with the time. In order to realize its long-term stabilization and avoid mounting / demounting the system, it is
necessary to find a suitable systematic calibration method for the SINS under outer field conditions. Based on
the observability criterion of linear time-varying systems, the necessity conditions for the dynamic route
which can calibrate all the 12 error parameters are proposed. A feasible dynamic calibration route is given
which can calibrate all the 12 parameters of the system, and it is verified that the system is completely
observable under this route. The simulation results show that, under this dynamic route, the estimated error
for gyro bias is less than 3%, the estimated error for gyro scale factor error is less than 7%, the estimated error
for accelerator bias is less than 2%, and the estimated error for accelerator scale factor error is less than 3%.
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Fig.1 Simulating curves of Kalman filtering
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