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A Calibration Method of Error Parameters for Dual-Axial Rotary

Strapdown Inertial Navigation Systems
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Abstract: A new systematic calibration method is proposed to solve the problems that current
modulate methods can only modulate parts of parameters of dual-axis rotary modulation
strapdown inertial navigation systems and their speeds are slow, and to realize the fast self-
calibration of all gyroscopes errors of dual-axis rotary modulation strapdown inertial navigation
systems The method compensates errors to improve the accuracy of navigation systems. At first,
it is based on the error compensation fundamental and mechanical structure of dual-axis rotation
SINS that equations of gyroscopes errors are deduced when both the inside and outside axes are in
any direction at initial time. Then, the calibration route is designed through observability
analysis, and dimension error parameters are finally acquired by filter. The method can rapidly
calibrate all gyroscopes errors by just using the self rotating mechanism without external
standard. The method overcomes the shortages of existing methods that only calibrate part of all
parameters, and cuts down calibration time effectively. Simulation results show that the method
realizes the calibration of all parameters of gyroscopes errors just in 6 minutes while existing

methods cost tens of minutes to calibrate, and that the method is fast and feasible.
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