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Gimbals periodic error suppression based on fiber optic gyroscope
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Abstract: In order to suppress the periodic angle measuring error’s fluctuation on gimbals and the
imaging effect of photoelectric tracking, a measuring error model and an error control algorithm were
established. Firstly, the mechanism of the measurement error of angular measuring system was analyzed,
and a mathematical model for the periodic error was established in this paper. Secondly, a measuring
error acquisition system based on the high precision fiber optic gyroscope and Fourier was established,
and a specific expression of angle measurement error model was established through seven experimental
procedures. Then, the periodic system error was compensated according to the measured angle error
expressions through four steps. Finally, the effectiveness of control compensation was verified by tracking
imaging experiments, and the experimental results show that speed error is reduced to 0.04 (°)/s,
is reduced 8 times. The error meets the requirement of the imaging system less than 0.1 (°)/s, and the
stripe imaging effect is greatly improved.
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Fig.1 Structure of tracking imaging system
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Fig.2 Control system of spatial gimbals
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Fig.3 Error acquisition system of angular measure
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Fig.5 Angular measure error
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Fig.7 Control system after compensation

FOU, AR TR 22 50, T o DR 22 1Y & M X
FAIRIEMEIY Q(r, 0, 0) 1A 45 TF 3% 3 i ol B0 1 W (1
FIARGLEEAT AU IE

SRJA i Matlab X 5% {5 3 8 {5 5 2E4T FFT 3
TEIIAIT o A T LR B0 A AN [T R A3 0 R, Ui
AN 3 28 S8 A 14 J J0) 1k U 2245 20 Rl

R, REAT R BRI 114 1 RS 00 3 S 6 R
JRAR S, 3 e S RS A % 3 T R R A 4 A M
RO IR R 20K

4 MEFRKRE

R 8 IE L 3 R 2 R A A A ) 1) A R A
PR IR LR RS, RAPFATOE B IR
I HARIF AT AR, TR AL 2R 3170
BRI ] B AR WAT R, PR IS EOL S AR L
MR ERRE B B & b, LR B AERT 2 51 i
PEAT SRR, IR e £ BRER AR Y TR £ R MR
USRI TR T, JI RGN 8 oK,

8 MU RS R G
Fig.8 System of tracking and imaging



1902

295k TAR

% 44 %

X A BT AN 23 (AU H AR EAT B AR, T8
i AP EREE R 2 kHz IS 0.000 1 (°)/s B A
YL BE MR R R T BE 5 5 R A, #E4T FRT S35 0
AR B AR5 (Y e LAl 42 o) A e, X iR 22
TR R ) 25 R A 1) I L 28 BORIAH 67 28 B kA
IEABIE, T 53 32 B8 A0 i 24 I35 0 LA 3 R L
RS A s A ) P DR T B i 4 3 2 e 8l S )
BRCRAATRI L . SERAE U PR,

R A R GEREAT AR, B A5 5
FET B33 A7 [ 7 SR KA, B0 oA i1l 9 R
JE S P R R 2 AR A R AE 1 Hz (2 Hz (4 Hz 8 Hz,
HPE IR IE ML AN TR 10 Frzs | BREZIRZEI8 % | i T#%
17 B R 30 Bl i A DD T A SO I T L 55
PSR, Qe 11 Ffs

2500

Z

N
(=3
(=3
(=]

—_
w
(=3
(=3

1000

FFT/(°)s -H

500+

Frequency/Hz
PO 42 ol 2 T 3 B8 A5 3
Fig.9 FFT of speed before compensation

0.4

P 10 42 il oz i o JBE R 2 46

Fig.10 Speed errors before compensation

11 FEHIAMEATT AR BOR G

Fig.11 Image of fringe before compensation

XTI Af R G AT AME S | BRI H B {5 5 FFT
BB A AN PE 12 BTN TR MR (A AR T 10 A%, HL A
RS 2 B AR R R 25 A B T R
il R R 2= A 13 FR  BRERRZE S5/ 8 | T
WARBUSAZ IR 14 Fiw, X0 R i 22 06 7
TAMEEIE , BRER R R M TR K R
TR LA S MG T R TR

250 T T T =

P S S S—— —

—_
W
(=3

100

FFT/(°)s “Hz'

50

0 5 10 15 20
Frequency/Hz
(& 12 il R fe R A
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