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Static angle measurement based on mechanically
dithered ring laser gyro

XIE Yuanping, YU Xudong, WEI Guo, LONG Xingwu, LUO Hui, HUANG Yun, WAN Zhiyi
(College of OptoElectronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The principle of static angle measurement based on mechanically dithered ring laser gyro was described. The expression of angle
measurement random error with gyro’s angle random walk coefficient and measurement time was analyzed and verified by checking the indexing
errors of turntable. The systematic error of static angle measurement and the indexing errors of turntable were separated by using the permutation
intercomparison method. Test results and analysis show that the static angle measurement method is robust under practical environment, the
standard deviation of random error is less than 0. 26" and the systematic error is less than 1”. The key techniques for further improvement in
accuracy were analyzed.
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(a) Schematic diagram of angle measurement setup
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Fig.1 Schematic diagram of angle measurement
setup and input angular velocity
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Fig.2  Gyro's output in one turn of angle measurement
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Tab.1 Random error test results
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Tab.2 Test results of permutation intercomparison method

BENE 0 30 60 90 120 150 180 210 240 270 300 330
0 0 37.71 43.79 3.03 48.92 45.81 -7.09 43.61 55.63 9.84 45.01 43.64
30 0 5.8 -36.06 10.07 7.48 -45.33 5.75 17.25 -29.04 6.80 5.12 -38.76
60 0 -43.06 3.10 0.90 -52.46 -0.80 10.80 -36.16 -0.37 -1.49 -45.17 -6.76
90 0 44.73 42.57 -10.84 39.85 52.07 5.21  41.89 40.10 -3.99 34.17 41.33
120 0 -3.58 -56.41 -5.74 5.35 -41.46 -4.63 -6.30 -50.00 -12.23 -5.81 -46.81
150 0 -54.63 -2.71 8.67 -37.79 -2.20 -3.51 -47.48 -9.58 -3.18 -44.92 2.06
180 0 50.29 62.63 15.22 49.83 49.91 6.19 43.60 50.70 8.86  55.55 53.66
210 0 11.41 -35.47 0.51 -0.59 -43.94 -6.22 0.42 -40.97 5.58 3.22 -49.93
240 0 -48.18 —-11.66 —-12.92 -56.97 —17.90 -12.28 -54.64 -6.47 -9.06 -62.95 —11.40
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300 0 -3.16 -46.67 -7.63 —1.77 -43.79 3.32  0.48 -52.96 -0.93 9.98 —36.97
330 0 -44.79 -5.90 0.04 -41.56 4.68 2.14 -50.76 0.53 11.77 -35.43 1.01
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Fig.3 Analysis results of permutation intercomparison method
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Tab.3 Angle measurement results under different conditions
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