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Demodulation scheme for fiber-optic gyroscope based
on digital phase tracking

ZHANG Min-jie, ZHOU Ke-jiang, WANG Lei
(College of Information Science and Electronic Engineering,Zhejiang University , Hangzhou 310027 , China)

Abstract ; Interferometric fiber-optic gyroscope (IFOG) is a kind of fiber-optic sensor which measures the rotational
angular rate relative to the inertial frame based on Sagnac effect. A demodulation method based on digital phase track-
ing (DPT) is proposed for IFOG. The rotation-induced Sagnac phase shift is tracked by a generated phase to demodu-
late the rotational angular rate. The digital phase tracking is accomplished by coordinate rotation digital computer
(CORDIC) algorithm that has less logical resource consumption and faster computing speed. After evaluation in the
digital signal processing system of a fiber-optic gyroscope, this scheme is able to demodulate rotational angular rate
less than 200 °/s and demonstrates a scale factor nonlinearity of 1200 ppm with bias stability of 0. 027 °/h.

Key words :fiber optic gyroscope;open-loop structure ;digital phase tracking; CORDIC algorithm

1 51 & AL 2 (Bl Sagnac AHES) IE He T M1 45 e s A X T

TWARDLLA PR IR (IFOG) Je— M E ZHLer BRI . A M 1976 4F T RDELFFE
LIRS BEERER I L) AR RS T2 MU BERE 00 IRSCE — OB R UK, HUAE S A Oy R A5 2
FERE, Z B TV AL TR AW R TR, X8 58 R By AT RO BRI Rl 4G
BRAEF AN R U, AR P T Sagnac 8% Mo PPREE M EAT B 1) Qi A PR PN AL E L (5L
B WS GBS A AL R T AO B Z MR AR T8l T 2 PR AREE (LiNDO, ) 15 D A A7 941 il 2

EFE N RN (1991 ) 3B 8L 0F 5 A, 22N FOB LT BE R 075 5 AL 7 T O BFSE . E-mail : minjiezhang @
zju. edu. cn

WS B H#7:2016-03-28 ; 4&1T B #1 :2016-05-02



% 5 40 4 No.12 2016

SRS SR B AR AL B (R G2 B MR A IR 5 S8 et 1537

AR o X T ARG (i 57 B4 P e id i
PEAC 6 TR f 25 A8 (i G 2T B B8 1] I R AR AL AN Y
ARHJ7 1 R

TF ARG H 62T BE SR AR B, (H BLA 19 T 36
R T R EAFEA R ZAL . R TWES 1 — 0Ok
W AT RRR Y 7 261 25 5 32 SRR AR Ak i, B
Sl ST FEAT BIR 5 () IR A4 P — W0 Ui i ) e 9 7
FUIHEATE B R SR E Y18 5 T M
R AV 58, AN TE 3R T By A L B B
T3 58 22 SRR B2 SR T — e s (L, PRI T 2R3 1
B SRR AR L, (TR A T R i T
R R % .

BTIHAITFHREE AR, AR SR T —Fh
R A TT IR O %2, & T CORDIC 5k
&5 AH A7 B 5 ( Digital Phase Tracking, DPT) SZ Bi
X} T Sagnac A M o XA AR IE 7 58 i 2
A U = B Y = RS 2 i S
1B, B30 HE A 32 v S BR A o 0 B3 A o7 B B 1Y
PGS R HEAT O B SR A R A — B 8
SO I NI AP A B T I G R . e S T
AT LA R0 T D6 21 PR MR e 1, O BAT R 4P Y
A Tk o
2 HFHEARENFRERKH
2.1 RABFAHAMCLREHATE T HERNEE

TEIRGEF I DCET BE IR — B R FH IR 52 A i ok 4
1o R, IR I BIUE WO S 338 15 5 Rl B AR R
P RN A5 L o AR SCHR M B AR O SR B A
PH7 R RGAEE WA 1 s

| bR
i

SLDYGYs

1

1 v y
bt Y
! (PINFED

____________________________________________________

B, = Recos(g,) - Pesin(4,)
Xin Xou

Yin CORPIE You
BT

1
i_ﬁ#ﬁv‘;—&mm GEFFPGA) |

PSRBT AR AL B R 0 7 R R SEHE IR
Fig. 1 Block diagram of the Digital Phase Tracking( DPT)

demodulation scheme
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Fig. 2 Simulation result of the Digital Phase Tracking

demodulation scheme
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