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Abstract: The phase modulation technique is the key technique to obtain the angular rate in resonator
fiber optic gyro (R—-FOG). Adopting the appropriate modulation parameters, the performance of the gyro
can be greatly improved. Based on the phase modulation spectroscopy expression, and the relationship
between the amplitude of modulated carrier signal and the amplitude of phase modulation voltage, the
method for determining the optimized phase modulation parameters was proposed. Using the method, the
backreflection noise can be effectively suppressed, while the optimized sensitivity of the gyro can also be
ensured; The half-wave voltage of the modulator was measured using the self-heterodyne interferometer

technique with sine wave phase modulation. And the relationship between the amplitude of modulated
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carrier signal and the amplitude of phase modulation voltage was obtained, which was consistent with the

theoretical analysis; The fiber ring resonator (FRR) was composed of a 12 m length polarization

maintaining fiber and a polarization maintaining fiber coupler with the coupling ratio 50%. The diameter

of the resonator was 0.15 m. The rotation experiments under various angular rates were conducted, and

the dynamic range and output nonlinearity of the R-FOG were +480 (°)/s and 3%, respectively.
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Fig.2 Relationship between carrier component and modulation index

A, W BE e /N IR R R EOCA 2 AE, IR 2,405,
5.52.8.654 4%, h T ML A DU &
ANV B TN

i Sagnac R 5 | 2 1 FE R (5 5 I LS5 , R4
S E T, FEAE— AR E 6 S5k, AT LU RS
HER R AR ARAT e R AE, TEPESRZS M et o T
BESEGE R R KA B P, OGS R A A
(] ] il A 4[] — AR AR 7 0 o o 90T ) R B8R e
TR 5 5 0 B FAR A 8 1 25 0 D L R, PR R
AR ] ] i 08 2 0 R B AR S i — ek, AT LA
ARTR], KRR TR R R EE A, I B R,
TV 3% 3081 ) 2R B L 2.405 BFY ) i ek 1) B A4 A 1 A
SRFHNVFRIA] , A ST AS R T 400 55— 2815 O e
1 K I v — R T R B AE 2,405, 1 73— B 1
TR AE 5.52, WUIAT RAAR G-db 445 795 3% g e A2 0% o
BT | A | B AT DAAR G b 4100 ) 275 — 2S5 1
P SCREAD IS 2 WU MRS, OB f AL i 4
LRI R RAE P IR TAE R & 3 451 T
VA R 3R 2.405 1 5.52 B 1 iR a5 A i O il £
RHE S RGN R OCR, AR W RECAFR, &
A 2 R A VR R A e AR T, R R G R AN [ 1)
PEL ) R AR AL TR S

1.1

demodulated signal
(=] (=1 (=1
(T T =)

=
W

Normalized slopes of the

=
=

0 200 800 1200 1600 2000
Modulation frequency/kHz

P 3 I 4R A5 AL M R A 5 R 5 R BT ) 5 &
Fig.3 Slopes of the demodulated signal at resonant point versus

modulation frequency

Rt A 2R XOGLF e IR R 40k R U
TAR RN R T B 2 B i b, o] RUSERE O
5% g R 2B DA ) B PR R EE A e R R AU
IF AR d AR LSS R AR Y £ 5 PERE R B Ak

2 EW5ITE

ST W ATE AR MR XOCLFFEIR, 2



242 sk TAR

% 44 %

T o R 3R A9 £ ke 52

B, 2 B 1 I L, 75 S 5 9 ) 2R

MU SIRIE . R A S0 A6 S R

A5 HL T A SO D A S PR P, T L5

e VT wiE S RS
[Drivemodute]

| 80MHz
1 _AOM |}

Photoelectric
detector

1550 nm laser SO C1
- —

Phase modulator

Signal generator Spectrum. ;ﬁa?lyzer
P 4 7 Ab 25 05 B0 A il 00 35 J5 2
Fig.4 Testing schematic diagram of carrier suppression using

self-heterodyne interferometer technique
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Fig.5 Carrier component intensity versus different modulation indexes
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Tab.1 R-FOG output of different angular velocities

é:]il::?; Gyro signal é:]il::?; Gyro signal

JC)es /mV JC)es /mV
—-480 —-314.930 480 297.366
-420 -276.976 420 264.183
-360 —241.853 360 234.333
-300 —-208.875 300 189.373
—240 -173.009 240 152.379
-180 -130.197 180 114.461
-120 -91.905 120 79.438
-60 —48.469 60 41.842
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