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Dynamic modeling and compensation for thermal error of
three-axis ring laser gyro

GE Wen-tao' , CHEN Ming-gang®, LIN Yu-rong', DENG Zheng-long'

(1. Department o f Control Science and Engineering , Harbin Institute of Technology » Harbin 150001, China;
2. Beijing Institute o f Automatic Control Equipment , Beijing 100074, China)

Abstract: A new dynamic modeling and testing scheme for the thermal error of three-axis ring laser
gyro were presented. The experimental results show that the gyro drift under harsh working environ-
ment can be effectively compensated using the new dynamic model, the gyro error can be reduced be-
low 0. 05 °/h. Compared with the static model, the dynamic one has advantages in a shorter test time,
higher model accuracy and easier implementation.
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Tab. 1 Static temperature model parameters for RLG
i Model parameters Fitting
i Ap Aj Ap A errors
1 0.152 1.36e—3 5.66e—6 1.64e—7 0.007 0
2 —0.144 1.5e—3 —5.8le—5—1.13e—6 0.001 2
3 0.006 3 —7.57¢e—4 3.48e—5 3.77e¢e—7 0.0010
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Fig. 3 Bias drift of RLG with static temperature

model before and after compensation
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Tab. 2 Dynamic model parameter values

Parameters Corrected parameters
ki

’ ’ ’

k; i q; i q;

C(O)/h )/ ()/h)/ (/b (D /h) (H/h)/
Z /C /C  (C/min) /TC /C  (C/min)
1 —0.0014 0.0253 0.0140—0.0017 0.014 5

&

0.027 4

2 0.0002—0.0062—0.0116 0.0001—0.0070—0.0123

3 0.0041-—0.0396 0.0107 0.0042—0.0408 0.0108
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Fig. 4 Bias drift of RLG with dynamic temperature

model before and after compensation
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