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Gravity Disturbance Compensation for Single-axis Rotary-
Modulation Strapdown Inertial Navigation System
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Abstract: In recent years, the precision of inertial navigation system (INS) has been much
improved due to the precision improvement of inertial sensors and development of system-level
compensation methods. Some error sources, which have been ignored previously. have become the
critical issues that restrict the further improvement of INS. The gravity disturbance is just within
this category. With this consideration, this paper is devoted to investigating the gravity disturbance com-
pensation for single-axis rotary-modulation strapdown INS. The required gravity disturbance is de-
rived by the high-degree spherical harmonic model EIGEN-6C4 provided by GFZ. The numerical
results show that the performance of strapdown INS has been improved to a certain extent after
the gravity disturbance compensation.
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Fig. 1 Single axis rotating scheme
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Fig. 3 Velocity errors before and after gravity

disturbance compensation
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Fig. 4 Longitude and latitude errors before and after

gravity disturbance compensation
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Fig. 5 Position errors before and after gravity

disturbance compensation
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