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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

oc:

Ao T BE B /N IR R R B 2 A, MR R 2.405
5.52.8.654 45,k T LK R IT LA O DU U
AN R ECH

H Sagnac R 51 A BB IR ME S A LRSS, R4
SIS B E G AR — IR R S8, T LA g
02 RO ARAH B KA FEPEIREE A BT S T
HSEGE R R R TSP, PG R H B A A
Ivi) 980 ) e 2 4 ] — 285 A 7 080 ) #4880 ) 2R B30 ke
TR A S A 1 R (7 98 1R 2% 2K Bl i e, %
AR 8] ) 1 1 2 D LA AR Y — Bk, AT RO
AR, BORESR T R S R A 1 B B
T 5% V81 1) 22 B M 2,405 ISP i XoF 3 1) A 9 ok 4
SRHAVAH[R] , 34 BT A 300 36 B8 — 2 75 10 i s
U R I v — R ) R B AE 2,405, 1 53— % A
AT R BEAE 5.52, WU AT DAAR Gy b g 79 4% %) S5 A 98 o)
TSR | SRR WG T LAAR G b A1 ) 55— 2 T G e
P SCREFN IS 2T WU RS S AT R A ik 4 ity
LR RIEPE IR TAE RGUE™-M B 34T
Pl 2R B3 Ky 2.405 F 5.52 IR 5 Ak i i il 2
RERETRICRA R, AR, H REONF A,
13 RAERE A R R TR AR TR, O PGk AN [R] 1Y)
A R BRI T HE S S

1.

=1 - =
n d =
t

(=]
[

Normalized slopes of the
demodulated signal

=
e

A0 111 1200 1 Gy 200
Modulation frequency/kHz

Pl 3 18 R A AL AR 8 4 5L S A 1 G R
Fig.3 Slopes of the demodulated signal at resonant point versus

modulation frequency

KL, A5 203 XOG LR RE IR R ge i fE R %
A SRR R BN BB L, nT LSS E PG
I i R AU ) B )R R, P R e K R U
IR ) 80 i A5, L) S IR MR A £ ME RE Y SR DAL

2 KB5HiItie

T IRAHTEEAR B IR FOCLFFEIR, BB

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

242 LISk T A2

% 44 %

3 Ao I R A 7 98 1 A% b Y R R £ S R R R S
B, S B e ) A i L, e o 0 e ) R
M, RIS SRR . RJH B AN 220 O ROLIE R 5 T
A0 38 R, A S A AL BRI SE S R N, PTLA S
B B A P, 37 S 1Al 4 o

Drive module |
ROMHz Fhotacleetric
! | detector
| sl B 3 =

Phase modulator

:

sigial generator  Spectrum analyzer

1 550 nm lase . ;
Adbnmiaser (o o

&1 4 7 A 26 v st 40 o) ) i s 3L 41
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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Angular Angular
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1(°)-s™ 1(°)-s™
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-360 -241.853 360 234.333
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-240 -173.009 240 152.379
-180 -130.197 180 114.461
-120 -91.905 120 79.438
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