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Abstract It is difficult to verify the dynamic model of the digital closed-loop fiber optic gyroscope (FOG) due to the
limitation of the turntable’s output frequency. To solve this problem, a novel evaluation method based on the
magneto-optic Faraday effect is developed. The Sagnac phase difference is substituted by the Faraday phase difference
induced by alternating current (AC) to eliminate the limitation of stimuli. Based on the dynamic system model of the
FOG, the relationship between bandwidth and the parameters is analyzed and the system transfer function is
obtained. The frequency response characteristic of the gyro is simulated via the obtained transfer function. Finally,
some experiments are conducted to investigate the dynamic performance of the gyro. The experimental data are in
agreement with the theoretical findings, which demonstrates the correctness of the dynamic model and provides the
groundwork for optimizing dynamic characteristics.

Key words fiber optics; fiber optic gyroscope; Faraday effect; dynamic characteristic test; dynamic model

OCIS codes 060.2310; 060.2800; 230.2240

Vol. 40, No. 2
February, 2013

1 5 5

JELFFEIR (FOG) J& 2 T Sagnac 2500 (198 AL £
B AR IR B T S IR Y A T A A5 L Bl
IR LAY B8 R SRR AR 0 b i iR 8l R ARV TR
il B e R E R A B R U
THEN) 2 (9B F A R A 0 i R e D £
FE SR A B . 807 P PRGN 7 26 R v v RS R D £F
FEUR MY T2 T7 58 BA B AV B R AR PR R 22/

YRS B HA: 2012-09-04; Y EIMEM TR HHEE: 2012-10-09

SRR AT R BT P R I £F B MR Bl 25 R i B T
JEGLT FEIR T B SCHEEOR . B T AR B 5E
I 5 19 Jm BRE T3k A8 4 00 A 3Ot 2T g R
P BR324 1 X L) 30 E ) A RS AL Y IE A T . B
XF iz ) AR SCHR T FE T Faraday 200 /996 £F B
SR AR DAL I T 3 T A 0 R R A R DA B
o S 56 e T 3l A5 MR A IE B O 10 Ak Bl 2 R
TRt T —E NS % .

EERIT: EEEA977—), 5 Wt PRI, E 2N SEOE LR BE SR FIOG LR 14 1807 T R BE 5T .

E-mail: wangxiaxiao(@ buaa. edu. cn

0205002-1



i &

# ot

2 BT IR OGAT P SR A Bh R
T PO 2F B 388 10 AR SR 3 3 A 5
5t AEJEEF IR A K M5 A Sagnac HE g5 K/
AV 7 DA SO B 5 RS RS g B 4R
JELT GG 2 AL 12 T 22 19 T 0 o KT BB
SRE Y A G LF W A B T g 2240
PRI AR K Wik B A LR FR b LU
o 4 90 K7 2 5 P A1 L E @ BUIE B s -
T I 4 R 19 28 1« o o 4 B e I

AAEAE . R B ROR F B RT3 A 5 R AT TIOR8
et CA/D) BEAT o 1 R B 5 5% 40 0 B B0 20y
T BT E T AR B B SR ISR AR R . IR R
VI ER G 21 B B 3 R AR 0 42 ) 30 2k AR 4l AL 42
i 5T RS R B M 0l RO e i e (D/AD
TSR S B B NAE Y YT b7 R or SEBLR GEHTER
TAE . BT A B A ] I i 2R B i 7
R GEA G TAE . AR IR OGET BRI A0 2540 153 21
1 B BEAE B AP 1 R

+/2
P Ap output
® interference —~| PIN/FET —>|Preamplifier ——{ A/D —~| demodulation —»
Pr
FET: field effect transistor
1 digital ladder wave
m%léauiggor gain—control D/A accumulation
P12 P B O 2F B 0%t B AE [
Fig. 1 Schematic of digital closed-loop FOG
HR A8 D6 27 B 8 1) Jirt BEAE &1 L R 47 167 1k 4k BR A5 2]

JEEFRE IR S SRR 2 R, Hoh K&
ASE 3R B[] 7 Sy Bk ][] B 1) 25 108 i . G 3R AT 1m)
T E R A IO T T B O6RR R R R R
A T RO £ L A/D SR g5 BT R R Y £ 5
H g 25 1] P& 3 25, B T D/A R du 3 25 | S 153 1
fE P ALV 2x AU TE S, D N SEGR B
BT E B T4 5 . M 4 Fe M8 Sagnac &8 6 1%

et M= 8L h 1o esF R R Hb4
B A R R K oy L2 o g o

C(K+1)
OK) @w(lf)i@ E = ® m C(K)

& 2 A P EROGET B 5 2l A A AL
Fig. 2 Simplified dynamic model of closed-loop FOG
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Fig. 3 Schematic illustration of the dynamic characteristic test scheme based on Faraday effect
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