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Restrain Technology of Heading-coupling Effect of Three-
autonomy FOG INS Based on Planned Track
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Abstract: At present, three-autonomy (autonomous calibration, autonomous alignment, and au-
tonomous test) FOG Inertial Navigation System (INS) has been gradually applied in the field of
long-endurance high-precision autonomous navigation. Nevertheless, the parameter stability such
as installation error, misalignment and scale factor of FOG greatly limits the improvement of the
accuracy of three-autonomy FOG INS. The main reason is that the heading-coupling effect induced
by carrier motion seriously affects the effect of rotary modulation. By analysing the mechanism of
heading-coupling effect, this paper points out that the heading-coupling effect of the three-autono-
my inertial navigation system cannot be decoupled. However, for the carriers that usually need to
plan the track, such as unmanned aerial vehicles and unmanned undersea vehicles, an adaptive ad-
justment method based on the planned track is proposed to effectively suppress the heading-cou-
pling effect. The experimental results show that this proposed method can improve the navigation
accuracy of the system by more than 80%.
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Fig. 1 Eight-sequence dual-axis rotary schematic diagram
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Fig. 2 Sixteen-sequence dual-axis rotary schematic diagram
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