Contents

1 Imtroduction......... ... ... .. .. ... .. ...
1.1 Research Background of the Dual-Polarization
Two-Port IFOG . ... ...
1.2 Related Researches. . ......... ... ... .. .. .. .. .. ....
1.3 Dissertation Contribution . ... ............ .. ... . .........
References. . .. ... ..
2 Polarization Error Compensation in Dual-Polarization IFOGs . . . . .
2.1 First Observation of Polarization Error Compensation
inan IFOG. .. ... . .
2.2 Polarization Error Compensation in an Depolarized IFOG. . . . ...
2.3 Theoretical Analysis of Polarization Error Compensation. . . . .. ..
24 SUMMALY ..ottt
References. .. ... . .

3 Theory Study of Optically Compensated Dual-Polarization
IFOGS . ...

3.1 Dual-Polarization IFOG Based on Lyot Depolarizers . ..........
3.2 Theoretical Verification of Polarization Error Compensation

in Optical Domain . ........ ... .. ... ... .. .. .. ... ...
3.3 Experimental Verification of Optically Compensated

Dual-Polarization IFOGs. . ... ...... ... ... ... ... ... ......
3.4 Further Discussions .. ............... ..ot ...
35 SUMMArY .. ..ot
References. . .. ... .. .

10
12

15

15
19
20
25
26

27
27

30
33
36

37
38

Xiii



Xiv Contents

4 Output Properties of Dual-Polarization IFOGs. . ................
4.1 Theoretical Comparison About Two-Port Detection Feasibility
Between Two Categories of [IFOGs .. ......................
4.1.1 Polarization Error Analysis of an Conventional
Reciprocal IFOG. . ....... ... ... ... ... ... ... .....
4.1.2 Polarization Error Analysis of an Dual-Polarization

4.1.3 Simulation Comparison Between Two Categories
Of IFOGS. . . ...
4.2 Two-Port Detection Within Dual-Polarization IFOGs...........
4.3 Synchronous Subtraction for Noise Reduction
in an Dual-Polarization Two-Port IFOG. ....................
4.4 An Ultra-Simple Configuration of the Dual-Polarization IFOG. . . .
45 Summary .. ...
References. . .. ... ... . .

S Multichannel Signal Processing Methods for IFOGs .............
5.1 Sinusoidal Phase Modulation for Open-Loop IFOGs . ..........
5.2 Quadrature Demodulation with Synchronous Difference

for IFOGS. . . ..
5.3 Multidimensional Gray-Wavelet Processing in IFOGs . .........
5.4 Quadrature Demodulation for IFOGs with Square Wave

Modulation. . ... ...
5.5 Unbiased Measurement Based on Two IFOG Channels . ... ... ..
56 SUMMATIY .. ..ot
References. . ... ... . .

6 Preliminary Test on an Engineering Prototype
of the Dual-Polarization IFOG. .. ......................... ...
6.1 Preliminary Build and Test Environment ... .................
6.2 Brief Test Results. ... ........ ... ... ... .. . ...
6.3 Summary ... ...
References. . .. ... .. .

7 Conclusions and Outlook . ... ......... .. ... ... ... .. .......



2 Springer
http://www.springer.com/978-981-10-2835-9

Dual-Polarization Two-Port Fiber-Optic Gyroscope
Wang, Z.

2017, ¥, 93 p. 60 illus., 54 illus. in color., Hardcover
ISBN: 278-981-10-2835-9



	Contents



