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A Method for Improving the Performance of Ring Laser Gyro by
Injecting the Multi-Cycles Step Noise with White Noise

GAO Yukai, LIN Yurong, DENG Zheng-long

(Department of Control Science and Engineering , Harbin Institute of Technology, Harbin, Helongjiang 150001, China)

Abstract Based on the accumulation of lock-in error, a method for eliminating the dynamic lock-in error by injecting
multi-cycles step noise with white noise into the mechanically dithered ring laser gyroscope (RLG) is presented. The
theoretical analysis proves that the multi-cycles step noise enhances the bias stability of RLG, as well as some
intensity of the Gaussian white noise can reduce the accumulation of lock-in error during the step periods. The
simulation experiment results show that this approach is prior to the traditional method in this way. Both methods
decrease the bias error to the same orders of magnitude, while the bias stability is improved two or four times by
injecting the multi-cycles step noise with white noise.
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Fig. 1
(a) waveform of multi-cycles step noise with white noise;

(b) modulated dither signal
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Table 1 Bias and bias-instability of RLG injected by different kinds of random noise (°)/h
Injected by Injected by Injected by multi-cycles step
Input rate Guassian white noise half-cycle step noise noise with white noise
Bias Bias-stability Bias Bias-stability Bias Bias-stability
20 0.1756 139. 0208 0.1356 228. 3118 0.1330 56. 7941
40 0. 3226 139. 0025 0. 3468 227.9375 0. 3505 56.5144
60 0. 2496 138. 6755 0. 9865 227.9458 0. 2441 57,2747
80 0. 5225 138. 7813 1. 5694 227.7761 0.6063 58.7508
100 0. 8310 138. 8560 1.8164 227. 3951 1. 8850 61.3659
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