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A digital signal processor with a stabilizer for open-loop fiber optic
gyroscope
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Abstract

A signal processor for the open-loop fiber optic gyroscope(FOG) is equipped with a
stabilizer to reduce the error due to drift of fiber phase modulator (FPM). The stabilizer is
designed to be operated to maintain the ratio of amplitude and phase between harmonics in the
FOG signal. When FPM stabilizer is used, the temperature drift of FOG is reduced to less than
0.5 deg/hr in change of 20C.

He
B ANZATZ(FOG)ANM FHH SAEZII(FPMIE AHH7E AHY OAY 9427
N5 7"ADPT) AEA A7 Haete] I 4L AP PZTOl BUKE ol Az

F4H FPME A7t2 Ad £ oy Uy

of wel Az WE 3 gide] wstatE dio e 2R AR 2 FOG A2AYE 4
A} E Az oA s (stabilizer)7t Basith 4 w2 AANr|E FEOR AU EE ¥ o
FOGS #z&7]9 &38oAe] 2Aste nxad AEY 21E0 o] AdAsA FASEE HAxR
2709 g ARz FAHHT

FA4 9 oz

2912 W32 FOGE ADPTAZ A7 TAEZ FOGRYH U&7 Fde oxy oz
goto] o)3e] nE AzAABRAL LR Hests WAoo ojdzaze) v FAzl o
AZo) &3 HEy)e oxy STE HAS AAY & Ade Ao Atk AEFHes) A9 g
A8 04 prad/vVHz, £ZA -0.18 prad 22 A= gon o= 7tz 0.1 deg/hr/Hz'Psb -0.044
deg/hre) 3 A gl st YADA2 P4z ® FOG As: ooy ooy

I(h= “%L[ 1 + cos(@,,cos w,t+ dé )]

= ‘éﬂ[l +07.(8,2) +2'21]2”(¢m)C052nCl)mt]COSA¢R_[2 ﬁ:lfzn— (,)sin2n—Do,dlsinddel ()

ox

A7 AN, Pme Saize E Abpe Mol o8] WASE SagnacAatolth zt nz
2o AEL Uy @ B 9 AZsaAsts Fase AUNE Fohn HEslo
DC #9028 &80 £ AY
x

old
b
i
N
>
}(){I

B e

AME 2T SHSsdol FEES 9 FAske] FA wAll YR F
Moz nzT Ao AEL FFaE PUS ALHULH o 052 % LRZ 2ol Ass A7
g0l 0 rad SAANNE tfgo] B4 nxs} JEolnz sduz V% AFsel A 2zt Al 4
DE}E Aol 277rads] AYVENEANM Al 2nzEThe} A 4nxhe] u&E o 460 Hyf ol
go]l fAHES AGRRAES

z nzsel gusts dEs ¥ 3937 29 MSB
S F457 2, 9 FYHS} Fokn o BUE719) AERE BBl APAzNI AN

& zAste] Aojste PHe AL

A% 2 F4AR
aR2e AUz WIS ALaA %I FOGO| o 15T LRWsE FU& © ADPTA
EAEs)Y) &9 AU WHE 548 Aoz exuse BErE AdsW &Y gl diift

296



3813 A153 A71E3 2 200495 $AFSLES (2004. 2. 12~13)

= 9 ] deg/hr2 ZAHAT IY 3olM H4Ez QA E AHEEd AdEAerdA FHE F
Dzmulgel 4602 480 BA2IS ARUNE VPN FUL Aoz LEvse e
718 AL driftrl A3 F4EUT H “ﬂ SHANE AE-EA 2 AHCAM oF 20T &
EWsl2 33 lock-in amp2 A 21nZxTe} Al 4nzde] vg ¥WE F 97%E FAIALU
BRELFA

AAst 2 E ALY BSE F 063%2 FAH F nzste] nEHsst 1/152 &N
o 223, 94 W AHEE §xX & B A 2nzde A 4nznte] HFHse 42 15
o 3, 2 AU, AAHIE AEEAS B T 22 YHUstE AAE F AU

A7hel FPME A8 8 a - aBURd AL FOG YRAAS AE FIM AUz
o A= A4S AR FAAIE AR Basel, ¥ Y] 44Uz A2 FPM
o9 Mz AE G4 APeIA FOGH EE SAZES H2% ¥ & AN

Amplitude &
=P Stabilizer ohase ADJ

1)

I

Speed n R Alt. &) 16

ADC
comparator
o) [eonevere
&

S9(5. ad,)

Sine Generator

58
Fringe

10 Tigtal M 24

MUX | Latch = ey
— =P integrator " signal

ad 1 A= F AAs szg F7H¢ ADPT
z

2 52
-14 s 34 1s
-24 .8 4] 1
= 3] 6 T 5 46
g . " 8. lug
B ;] ) 2p % }42’3
Temparoare % 1 436
84 - g . . 2% 10 1
00 3 @ @ 1M 150 10 200 20 20 %0 3 BT h & % R ik e 7o 7 7 3 30
Time [min] Time [min]
a9 2 93N E=AE A G AHESA &S Y 3 YAWMEANE ot AFLEYS o
@ ADPT Mz A7 £¥9 &% drift ADPT A3 xe7] 229 €% drift

Angd

1. Y. Yeh and D. I. Kim, "Close-Loop Signal Processing of the All-fiber Gyroscope”, OSA(Optical
Society of America) 12th International Conference on Optical Fiber Sensor, 1997.

2. K. Toyama, K. A. Fesler, B. Y. Kim, and H. J Shaw, " Digital Integrating Fiber-Optic
Gyroscope with Electronic Phase Tracking”, Opt. Lett. 16, pp. 1207-1209 (1991).

297

L



