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Angle Random Walk of Ring Laser Gyro
Zhang Mei

(School of Opt-Electrical Science and Engineering . National University of Defense Technology ,
Changsha , Hunan 410073, China)
Abstract The composition of the angle random walk in the four-mode ring laser gyro (RLG) has been researched.

It escapes the trouble from the type of random walk caused by crossing the dead band contained in the dithered RLG.
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By changing the current of the gyro. the time order pulse output of the gyro in different laser intensities is measured.
Then the random walk coefficients of the corresponding laser intensities are calculated. According to the feature of
the quantum noise, the random walk can be separated into two parts: the random walk due to spontaneously emitted
photons and the random walk due to other causes. The experimental results show that the random walk due to other
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causes plays a more important role in the current status of technology. If the part of random walk could be eliminated
or weakened, the value of the random walk would be reduced, and the performance of the gyro would be improved.
measurement; ring laser gyro; drift; random walk; quantum noise
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Table 1 Random walk «; in different signal intensities P of gyro 1

I /mA 0. 35 0.4 0. 45 0.5 0.6 0.7 0.8 0.9 1.0
) P/V 0.2189 / / 0.3601 0.4426 / 0.5717 / 0. 6808
Experiment 1 o
a, /[1078(H?*/h] 31.5114 / / 24.5193  22.4913 / 20. 6525 / 19.9773
. P/V / 0. 382 / / 0. 620 / 0. 795 / 0. 930
Experiment 2 o
a, /[1078¢)? /h] / 27. 3822 / / 21.6113 / 20. 2446 / 18. 8018
. P/V / / 2. 0876 2.3823 2.9688 3.4496  3.8629 4.2324 /
Experiment 3 oy _ -
a;/[1078¢?*/h] / / 25.5197 24,5253  21.9221 20.9050 20.4602 19.9389 /
F2 PEIR 1 =L b 5 b /P
Table 2 Three fitting results b, and 6, /P of gyro 1
bo/ b1 /P)/[107°(")* /h] Error” /
Experiment Lo L os
[107°C)*/h] . 35 mA 0.4 mA 0.45 mA 0.5 mA 0.6 mA 0.7 mA 0.8 mA 0.9 mA 1.0 mA 10 *()?/h]
1 14.1329 17.2744 / / 10. 5009 8. 5435 / 6.6143 / 5.5543 0.17398
2 13. 0650 / 14. 2697 / / 8.7920 / 6.8567 / 5.8613 0.21355
3 14.1519 / / 11.4642 10.0460 8.0614 6.9378 6.1955 5.6546 / 0.21040

a) Fitting error formula: Error = \/2 Lais (B) — @iexp (k)]z/zl
3 3

30 (@) o experiment 277 () o experiment . 951 (©) o experiment
............ fitting /./" 26 e fitting - fitting
_. 28 — 25 _ 24
~ S ou = .
= > >
o S 2 %
S 24 @ 2 22 g 22 e b,=14.1519
~, L b,=14.1329 5 21 b,=13.065 5 error=0.21041
SH09 g error=0.17398 o error=0.21355 21 =
s 20 g
204" 196~ 206 : . . .
1.5 2.5 3.5 4.5 12 14 16 18 2.0 22 24 26 0.25 0.30 0.35  0.40 0.45
Bl Vs Pt PVt
Bl 1 FEt2 189 1/Pa, B, (LK —, (DK —, ()L =

Fig. 1 1/P-a, figure of gyro 1. (a) experiment 1, (b) experiment 2, (c¢) experiment 3
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Table 3 Random walk a, in different signal intensities P of Gyro 2,3,4

I /mA 0.45 0.5 0.6 0.7 0.8 0.9 1.0
Gore 9 PV 0. 8889 0.9893 1.2325 1. 4500 1. 6881 1.8831 2.0771
ro
Y a/[1078(°)? /h] 56.9648  52.2046 47.2079  45.9548 41,9904  40.4420 39,3480
Gore 3 P /v 0.18046  0.2151 0.26876  0.32674 / 0.43624  0.4862
Tyro
d a; /1074 (*)*/h] 19.6417  18.6399 17.1636 16,6497 / 16.3766  15.6563
Goro 4 PV / / 0.47 0.54 0.67 0.75 0.84
Iyro oN 2 - - - -
a1 /[107¢(*)? /h] / / 173.1672 156.7905  132.9893 121.8948 115.8379
F4 FEMR2.3.489 6, 5 b, /P
Table 4 Fitting results b, and b, /P of gyro 2,3,4
bo/ (by/P)/[107 5 (% /h] Error /
[107%¢>)?/h]0.45 mA 0.5 mA 0.6 mA 0.7 mA 0.8 mA 0.9 mA 1.0 mA [107% (% /h]
Gyro 2 26.6725 29.5100 26.5144 21.2834  18.0908 15.5386  13.9294  12.6285 0. 70346
Gyro3  13.4970  6.0157 5. 0469 1. 0392 3.3225 / 2. 4885 2.2328 0.24219
Gyro 4 39.6668 / / 113.6718 116.3440 93.7698  83.7677  74.1926 1.0107
561 (a) o experiment (®) o experiment .| 1707 (¢ o experiment
54 e fitting 19 v fitting 1601 - fitting "
_ 52 _ _
S 50 S8 $ 150f
< 48 S S anl
S 0 S 7 13407 & 4 b,=39.6668
= i 217 p=15 = s error=1.0107
= b, =26.6725 S I
- - =0.24219 | < 130
S :‘21 error=0.70346 | S |, - error hn I
120p °
s 16 .-
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Fig. 2 Fitting 1/P-a, figure of gyro 2,3,4. (a) gyro 2, (b) gyro 3, (c) gyro 4
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