845 4% 456 ooE O Ok Vol. 45, No. 6
2018 4F 6 J CHINESE JOURNAL OF LASERS June, 2018

ke BE A TOL PR Fa 45 1l &R S Ak

Hine, 20

L Tk K2= | ik 2% B, BEPE P4 710129

FE X B IR IO AR R, REH AT T B BE MO BE IR 2 ) R k. BRR AT T
S R 1M e B AR RARAT HLR B RRAE L 1l 52 TR BE U O BE BRI R R LB BB . B — B T RS RS
RE S S PERE . M 45 R AR W1 L R G 1 TR e AR AR R B A () R 38 A A 2 6 22 LRI 1Y IF 1 i L DA T 5 B0
BIURT BE R B o DAL AR T 4% 2 B — B R G B B AR RELJE FU R PR R R 4% O RS R R B R R AT, S T
B2 BT 51 B R AR 22 1 A kb L R T R GE RS B . SR A5 SRR, (AL S B RO ) R 4T L TR RS A A o
FGERI RGN BE B2 e — > Bl 90 FEMRRS BE 4R v 300 L I

KR WL WENBOLREIR; R BB [kt

hE SRS TN248 XEARIRAD A doi: 10.3788/CJL201845.0601003

Optimization of Prism Laser Gyros Frequency Stabilization Control System

Tao Yuanbo, Li Sihai

School of Automation Northwestern Polytechnical University, Xi'an, Shaanxi 710129, China

Abstract In view of the low frequency stabilization accuracy of prism laser gyros, the characteristics of frequency
stabilization control system of prism laser gyros are systematically studied. The light intensity tuning curve and the
frequency stabilizing actuator are analyzed theoretically. The mathematical model of the frequency stabilization
control system of the prism laser gyros is established. The steady state performance and dynamic performance of the
system are further analyzed. The analysis results show that the system has different steady-state errors and the
adjustment time is too long under the influence of constant temperature and slow temperature change, which leads
to the decline of the stability frequency accuracy. We optimize the controller parameters to provide optimal damping
ratio and rapidity for second-order system. And the feedforward control system with temperature compensation is
adopted to realize the full compensation of the frequency stability error caused by the temperature and improve the
frequency stability accuracy of the system. The experimental results show that the optimized frequency stabilization
control system can improve the frequency stability accuracy by one order of magnitude compared with the original
frequency stabilization control system, and the gyro accuracy can be improved by more than 30% .
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Fig. 1 Schematic of frequency stabilization control system for prism laser gyros
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Fig. 2 Light intensity tuning curve of prism laser gyros
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Fig. 4 Structure of frequency stabilization control system for prism laser gyros
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Table 1

Comparison between the original frequency stabilization control system and

the optimized frequency stabilization control system

Original frequency stabilization control system Optimized frequency stabilization control system

Temperature /°C Gyros Frequency Gyros Frequency
accuracy /[ (°)/h] stabilization accuracy accuracy /[ (°)/h] stabilization accuracy

—40 0.0103 1.4X10°7 0.0071 1.2X10°%

25 0.0085 1.1X10°7 0.0057 1.0X10°°®

70 0.0094 1.2X10° 7 0.0065 1.1x10°¢
—40-70 0.0141 1.8X10°7 0.0097 1.5X10°¢
70-—40 0.0134 1.7X10°7 0.0091 1.4X1078
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