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Scale Factor Test of Resonance Fiber Optic Gyroscope
Based on Biased Sawtooth Wave

LEI Ming, FANG Yuan, YU Huai-yong, YANG Yi, XIANG Qiang, ZHANG Li-zhe
(National Key Laboratory of Inertial Technolog . Beijing Institute of Automatic Control Equipment ,
Beijing 100074, China)

Abstract: In order to solve the problem that the accuracy of scale factor measurement of Resonance Fiber
Optic Gyroscope (RFOG) is limited by the performance of turntable, a new method based on sawtooth
equivalent input was proposed. By adding sawtooth wave to the RFOG's phase modulator, which works
as equivalent input angular velocity, the RFOG closed-loop transfer functions under turntable input and
equivalent input were analyzed, relationship between the parameter of sawtooth and equivalent input
angular velocity was given, the scale factor and non-linearity were obtained by the scale factor test
system. The scale factor is basically identical to the test result on the turntable, and the non-linearity is
also improved from 0.42% to 0.26%. The test results demostrate that the scale factor test system based
on sawtooth equivalent input can accurately measure the scale factor of RFOG, and effectively eliminate
the measurement errors due to the vibration and imperfect precision of the turntable.
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Fig.1 Schematic illustration of the scale factor test system based on biased sawtooth wave input
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(b) Simplified dynamic model diagram
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Fig.2 Simulation analysis of RFOG closed-loop control
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Table 1 Relationship between parameter of biased sawtooth wave and equivalent input angular velocity

Input angular Sawtooth wave parameters
velocity/(° + s71) Amplitude/V Frequency/kHz
+10 8.16
+20 16.32
+30 13.86 24.48
+40 32.64
+50 40.80
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Table 2 Test results under equivalent input and turntable input

Team Equivalent input Turntable input
Scale factor Scale factor non-linearity Scale factor Scale factor non-linearity
1 141 005 0.27% 142 260 0.41%
2 141 612 0.21% 142 712 0.44%
3 141 961 0.29% 142 912 0.4%
Average 141 526 0.26% 142 628 0.42%
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