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Calibration of RLG drift in single-axis rotation INS
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Abstract: On the basis of error propagation characteristics of an Inertial Navigation System(INS) and
the effect of axial Ring Laser Gyroscope(RLG) on the errors of longitude and latitude, a calibrating
method for the RLG drift was proposed to solve the problems that single-axis rotation could compen-
sate the vertical RLG errors automatically, but could not compensate the axial RLG errors in a single-
axis rotation INS. First, the auto-compensation principle of the single-axis rotation INS was intro-
duced briefly. Then, the effect of the axial RLLG drift, initial heading and attitude error, and initial
velocity error on the longitude and the latitude was analyzed on the stationary base. Depending on the
errors of longitude and latitude, a new method based on the least squares was proposed to calibrate the
RLD drift precisely. Finally, the static and vehicle navigation experiments were performed. The re-
sults show that the identification precision reaches 0. 000 5 (°) /h and radial position error of the INS is
less than 1 nm/72 h. The axial RLG drift can be calibrated precisely by the least square method pro-

posed and the experiment result of navigation meets practical demands.
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Fig. 1

Schematic representation of single-axis rota-

tion inertial navigation system
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Tab. 1

Effect of system errors on longitude and latitude on stationary base
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Fig. 2 Diagram of single-axis rotation inertial naviga-

tion system
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Tab.2 Experimental measurement results of axial RLG drift
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correction of axial RLG drift
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Fig.4 Four typical curves of position errors on sta-

tionary base
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