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Estimation of Distributed Polarization Coupling Error in Optical Fiber

Yang Yuanhong, Yan Han, Yang Fuling
I

aintaining optical fiber coil (PMFC) of fiber optic gyroscope is analyzed

model of measurement point is established

this

broadband source coherence function
,

Beihang University, Beijing 100191, China
The distributed polarization coupling data measured by optical coherence domain polarizer in polarization

and a polarization coupling amplitude
and there exists pseudo polarization couplmg measurement data
a data processing algorithm for distributed polarization coupling data is proposed and implemented. PMFC is

It is found that the polarization amplitude coupling is modulated by
fabricated to conduct distributed polarization coupling tests at different temperatures, and the true coupling position

and intensity information are extracted. The estimation model of secondary polarization coupling error of PMFC is
with the experimental results well
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drift of fiber coil gyroscope is measured at corresponding temperature experimentally

Based on
established, and the bias drift error of fiber optic gyroscope induced by the distributed polarization coupling in fiber
coil at different temperatures is estimated. With a high precision polarization maintaining fiber coil analyzer, the bias
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Fig. 1 Test system for distributed polarization coupling in optical fiber coil
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Fig. 8 Secondary polarization coupling error model of optical fiber coil. (a) Simplified model of optical fiber coil;

(b) enlarged drawing of dotted box in Fig. 8(a)

KA ZWHER o= (9" . S HSCHRL17-18 10T 13 R 4R HE A 51 A B AR 7 152 25
. =2ysin 8y (0)/[1 4+ 5" + 497 () cos 8 . (12)
I LAl B R 5 o7 BRI B EA T TR L AT ARAS AR B DG AR B N A A Im IR R S 15 B — BRI B A AR
IR Z G AL E QD A RSB E A2 ARG KB AN EEIRZE . | TARMA XS E AR
SEMR 7 A B B AL TR 22 @ e AR KA IRAR 5 7 AL BIMI AL IR 22 o, 2R I Ny X Z R RS A
M ¢ AT RN A

Pom = Esoio (13)
T PENBE R B R B K, ) i AR 1 %@liﬁﬁﬁbﬁ?ﬁ@i‘mﬁﬁﬁ
-QED :KSDWmo 14

42 AR ZRFERBEREMME S XHWEIE

9T R UE bOA B IS RS, AR A PMEF ZE 7 HOGER R (G5 o 1.2) e K AR i R
2942.6 m# 2953.8 m, JHPOH X PRy L8l 76 2 AP HAAN 165 mm, FE 5 DA RN E S (—30, — 10,
+25,+40,+60 C)YH OCDP WA FKAF T AW # A B T PMFC MR iR#E G £ . 12 ik BE R IOE
AV PR — R A 1R 25 A TH LAY X O 2R B O IR RS 5 A 07 1% 25 HEAT T FUAR  THAE M R 25 AR A SR AT
FARTFIZ IR TR 1) 8 R A WE R OG2F 2R 003K 5 23 A A, A 9 BT L i A g e S8 R [A) KB (100 ~
5000 m) JEEF IR0 B SRR DU, 2 I HL R R AF A RN Il G DU 2 8 B B AR S R T SR AL AR 1
T T LR A 2 v, B S BN B £F BR RO R IR A ] 2% SR [RRAR A BRI . AEAS SE I b UK O 2R 3R
FilREEG LA —30,—10,+25,+40, +60 C B S IEAT T #S ML, LM PEIREER Qs 12 Qos WA
% hﬂz%ﬁ&fiﬁﬁﬁ%ﬂﬁﬁmﬁiﬂ?ﬁﬁiﬁ’ﬂﬂ“’ U B 5 IS %ﬁn%%z 3}5)?/T

temperature
chamber

B9 SLEF M-S B R4

Fig. 9 Test and analysis system for optical fiber coil

1006004-6



H = e ot

21 SO I E BB S A

Table 2 Estimated and measured bias drifts of optical fiber coil 1

Temperature /C @um /(1077 rad) Qup /[107°C)h™"] Qo /L1073 « n 7] Qos /LC)h™"]
—30 8.38 2.17 2.48 0.0846
—10 7.62 1.97 2.15 0.0631
25 5.06 1.26 1.74 0.0542
40 6.31 1.72 2.08 0.0843
60 8.15 2.13 2.39 0.0746
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Table 3 Estimated and measured bias drifts of optical fiber coil 2

Temperature /°C Yam /(107 rad) Qup /[1073C)h 1] Qup /[107°C) « b 1] Qos /LCeh ]
—30 7.45 1.93 2.13 0.0849
—10 7.19 1.86 1.99 0.0651
25 5.46 1.36 1.65 0.0544
40 6.57 1.52 1.88 0.0562
60 7.23 1.89 2.06 0.0983
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Fig. 10 Estimated and measured results of bias drifts. (a) Fiber coil 1; (b) fiber coil 2
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