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Abstract To solve the problem of the restricted accuracy of the polarization maintaining fiber optic gyroscope (PM-

FOG), whose static parameters are influenced by its optical path polarization crosstalk errors, from the view of

FOG in variable temperature fields is built, and the effect of polarization crosstalk errors on PM-FOG zero drift and
Key words

random walk in variable temperature fields is analyzed and estimated. Meanwhile. the related experiments are carried
out to study the effect of fiber coils polarization crosstalk on its static parameters in variable temperature fields. The
OCIS codes

practical applications, the mechanism of polarization crosstalk errors in light path caused by unsatisfactory optical
experimental results and analysis results of model are in agreement, which shows that the model is reasonable.
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devices and fused points’ axis angle errors is studied. Based on the Jones matrix and correlation matrix, the PM fiber’

s birefringence variable which varies with temperature change is introduced, the optical transmission model of PM-
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Table 2 Polarization crosstalk of PM fiber coil A in

different temperatures

Temperature / Crosstalk

Crosstalk

Icmsslalk > Icmssm]k >

average /dB maxlltinum / —55dB —50dB

25 —69. 00 —54.18 9 0
—40 —66.59 —47.05 69 9
— 30 —66. 87 —51.25 29 0
—20 —66. 86 —52.90 24 0
—10 —66. 65 —50. 95 30 0
0 —66.41 —50. 61 41 0
10 —65.90 —51.56 39 0
20 —66. 64 —51.79 27 0
30 —67.41 —52.51 12 0
40 —67.48 —51.88 17 0
50 —67.85 —51.93 21 0
60 —67. 36 —51.09 29 0
70 —67.13 —49. 42 44 4
80 —66. 54 —50.03 44 0
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Fig. 4 Changes of the average value(green) and maximum value(red) of polarization crosstalk of four PM fiber
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Table 3 Estimation of zero drift and RWC of four PM fiber coils in variable temperature fields
A B C D
Temperature / C Bias / RWC / Bias / RWC / Bias / RWC / Bias / RWC /
L/ [Oywh] O/ [Oywh] O] [ONR] [/ [¢/Vh]
—40 0. 044 0.0049 0. 045 0. 0046 0.079 0.012 0.093 0.0098
—20 0. 046 0.0047 0. 044 0.0053 0.064 0.0056 0.073 0.0084
0 0. 045 0.0048 0. 045 0. 0049 0. 054 0.0042 0. 064 0.0086
20 0. 045 0.0052 0. 045 0.0052 0.033 0.0082 0.043 0. 0085
40 0.043 0.0053 0. 040 0.0048 0.034 0.0063 0.041 0.0063
60 0. 047 0.0052 0.039 0.0054 0.056 0.0062 0.034 0.0078
80 0. 045 0.0057 0. 046 0.0039 0.042 0.0081 0.043 0. 0059
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Fig. 5 Changes of the number of polarization crosstalk which exceeds a threshold point (—55 dB and —50 dB) of

four PM fiber coils under full temperatures
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Fig. 6 Bias test restults of four fiber coils at room temperature
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Table 4 Static parameters of four fiber coils at room temperature

A B C D
Bias stability (Std) /[(*)/h] 0.406 0.441 0.433 0.421
Bias stability (Allan variance) /[ (°)/h] 0.021 0.038 0. 068 0. 045
R\V(j/[(°)/v%j 0.003 0.003 0. 004 0.004
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Fig. 7 Bias test restults of four fiber coils in variable temperature fields
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Fig. 8 Changes of four fiber coils bias with temperature gradient
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Table 5 Static parameters of four fiber coils in variable temperature fields

A B C D
Bias stability (Std) /[ (") /h] 1. 605 1. 885 2.952 7.303
Bias stability (Allan variance) /[ (°)/h] 0.342 0. 446 0.363 0.909
RWC /[ () /yh] 0.023 0. 054 0. 059 0.072
3.2.2 ABTAARERMALE KA 1 by, 3XRE 9045 3 76 A 5] 35 B AR 4% fR

B A DRIMIMRIRAIEA R GG 0 S EAE IR WIS Es . A Allan J5 22 70 87 35 % 2 4 5
WL BCEIRATE N —40 CIOFtR. &k 10 C. Rl ST a5 4 A PR 2 10 2 O 75 2 1 S AL
il B RE S5 T IR RS IFFARAT 4 DR IR T Ui R B 6 FoR.
Bl BB IRATILE O 80 C I &5, B BE AT
6 2T 4 MRMFFES

Table 6 Static parameters of four fiber coils under full temperatures

A B C D

Temperature / C Bias / RWC / Bias / RWC / Bias / RWC / Bias / RWC /
LOY/A]T [Hwh] [O/R] [eywh] (O] LRl [O/h] [ /Wh]

—40 0.349 0.0058 0. 356 0. 0059 0.994 0. 0166 1.021 0.0170

—20 0. 360 0. 0060 0. 353 0.0059 0.736 0.0123 0. 806 0.0134

0 0.358 0. 0060 0.359 0. 0060 0.699 0.0116 0.749 0.0125

20 0.355 0.0059 0. 356 0. 0059 0.528 0.0088 0. 540 0.0090

40 0. 341 0.0057 0. 346 0.0058 0. 442 0.0074 0.453 0.0076

60 0.345 0.0057 0.347 0.0058 0.457 0. 0076 0.502 0. 0084

80 0. 361 0. 0060 0.357 0. 0059 0.521 0. 0087 0.658 0.0110
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Fig. 9 Simulation results compared with the Allan variance fitting results under full temperatures. (a) RWC; (b) Bias
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