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Angle Dynamic Error Analysis and Suppression Methods
of Strapdown Inertial Measurement Unit Based on
Ring Laser Gyroscope
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Abstract: The angular dynamic error of two frequency mechanically dithered ring laser gyro
(RLG) strapdown inertial unit on high dynamic carrier has increasingly become an important
factor that influences the improvement of its application accuracy. To solve this problem, the dy-
namic error of inertial sensor assembly excited by gyro dithering coupling, and the meter-level con-
ical error produced by bending, deformation and swings of gyro sensitive axis led by carrier
overload and vibration environment are analyzed theoretically. Combined with the practical situa-
tion of engineering application, the two errors are calculated and simulated respectively. It is con-
cluded that the error reaches more than 0. 01(°) /h and should be suppressed. Based on the mecha-
nism of error generation, the measures that rationally configure the gyro dither frequency and en-
hance the bending stiffness of gyro sensitive axis to suppress its bending deformation are summa-
rized, and the sippressing effect is presented, which can be used as a reference for the
improvement of the angular dynamic accuracy of RLLG strapdown inertial navigation system.
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Fig. 1 RLG dithering-wheel and installation of resonating cavity
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Fig. 3 3D model and dynamics model of inertial sensor assembly
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Fig. 4 Inertial sensor assembly
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Fig. 5 Flexure effect of dither axis
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Fig. 6 Coordinator flexure of angular velocity
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