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Comparative Study on Digital Filtering on the Random Drift of Laser Gyro
WANG Xing-shu, HUANG Zong-sheng, ZHOU Pu, QIN Shi-qiao

(College of Opto-electronics Science and Engineering , National University of
Defense Technology, Changsha, Hunan 410073, China)

Abstract As white noise, random drift is a key essential affecting the precision of laser gyro. Digital filtering can
reduce the effect of the random drift. Some familiar digital filtering methods are studied in the article, i. e, the AR
(2) model, Kalman filtering, wavelet analysis and wavelet packet analysis. The effects of different filtering methods
are analyzed and compared with both power spectrum and Allan variance, Experiments indicate that Kalman filtering
can achieve best performance as to filtering the random drift of ring laser gyro, and high frequency noise can be

filtered to some extent by using wavelet analysis and wavelet packet analysis. These results are useful to the

applications of laser gyro.
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Table 1 Comparison of different filtered signals

Signal of laser gyro Q/™ N /(") /W) B/((*)/h STD /((*)/h)
Laser gyro original signal 0. 0035 0. 0012 0.0794 0. 0962
Signal filtered by db8 wavelet 0. 0069 4,8548 X107 0 0.0201
Signal filtered by bior3. 7 wavelet packet 0. 0069 4,9396 xX107* 0 0.0203
Signal filtered by AR model 8.7679X107* 2.6560X107* 0.0193 0.0226
Signal filtered by Kalman filtering 4.9429X10"* 1.6080X107* 0. 0069 0.0113
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