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The Research about Low-Frequency Angular Vibration Test
Method Based on Navigation Attitude Algorithm of Fiber Optic
Gyroscope Platform
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Abstract: In order to accurately evaluate the low-frequency angular vibration performance of fiber optic
gyroscope platform, a test method for low-frequency angular vibration based on navigation attitude algo-
rithm of fiber optic gyroscope platform is proposed in this paper. Firstly, the angular vibration of the car-
rier is simulated accurately by the angular vibration table, and time synchronization can be implemented
between the frame angle signals of platform and the excitation signals of angular vibration table via the dif-
ferential signal in the process of flight navigation of fiber optic gyroscope platform. Secondly, the attitude
of fiber optic gyroscope platform in the course of low-frequency angular vibration is calculated in real time
by means of the navigation attitude algorithm, and the real-time attitude of the platform base coordinate
system relative to the geographic coordinate system can be obtained by coordinate transformation. Finally,
amplitude and phase characteristics of the stable loop under the low-frequency angular vibration

stimulation can be obtained via amplitude-phase characteristic analysis on the stable loop of fiber optic gy-
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roscope platform, which can realize the accurate evaluation on the angular dynamic characteristic of fiber

optic gyroscope platform.

Key words: Fiber optic gyroscope platform; Low-frequency angular vibration; Navigation attitude algo-

rithm
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Fig. 1 Transfer link of angular vibration experiment of fiber optic gyroscope platform
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Fig. 2 Block diagram of fiber optic gyroscope platform stable loop

K2, ] R AHERE R G, (o) Rt
LFREIRAL I PREW . () WAEMZE K, Y %a0R
wr i AR s W () NI N SHOGEFREIR s

o A= A B - I B Sl 1 o
200rad/s~350rad/s Z [A] , (IR 450 £ 4 2 0 5 B = A
At 50rad/s, ZEAR T A28 | B v . Rtk B A% Y
JCEF BE IRV & B2 a8 18] i ] LA S¢ 4l o IR A3 A 4k 3
1) B B

2RI T

AN i R WK i R R e R R A
IR RSN R = AR B3R S REE 360° LR 5l

{37 B A R 2 15 38 0 f 7 't F g B A A A i E LY
P 1) 28 G X 25 A B 00 e 2 A A IR s b AT sl

JELFFEIR- 15 22 V- 15 F SE il i R 7 e
TEFIRBI SO L Rl SRR e M IR & L
U T AT 55 T B PRAIE S 2R 22 3 S T 5 0 B A
PR3l & B E AL R B MRSh & LKA,
A e H v B R AR IR B 5 0 B S R AR AR I L R AR AR
PR HL B R AT F £ M T R SE I s U3 b e
PR 5 M T X 2R S £ I 5 B e R R
RAT LI A TR - 22 0045 5 51O Kk 45 A Ik Bl
£ P AR A B R S R TR R 25 . e AT RE IR
B ARSI RGN A 3 Frs

F A %) B AR

REFT£

L o
oo o ° o

ferea

0000000 |00
=]
(T T
Ry
—
b
1 L
b

| \
BRI G

JCLTF- B R R 5

3 RARBESARIIMNLRS

Fig. 3 Angular vibration test system of fiber optic gyroscope platform
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Fig. 4 Angular vibration experimental flow chart of

fiber optic gyroscope platform
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Fig. 5 Platform base angle signals and angle signals of angular vibration table under the

triaxial low-frequency angular vibration experimental condition of fiber optic gyroscope platform
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Tab. 1 Amplitude-phase characteristic of different frequencies

of low-frequency angular vibration

fARs  WE w/ BT SR A A
I 1) (rad/s)  EH/AB ML/ ) BES/AB R/ )
1 <0.1 =—0.5 0.02 0.02
10 <0.1 =—1.5 0.03 0.72
a 20 <0. 1 =>—-2.5 0. 04 1. 93
30 <0.2 =—10 0.10 2. 82
1 <0.1 =—0.5 0.02 0.06
10 <0. 1 =—1.5 0. 05 1. 24
Y 20 <0. 1 =—2.5 0.07 2.19
30 <0.2 =—10 0.10 5. 45
1 <0.1 =>=—0.5 0.03 0.45
10 <0.1 =—1.5 0.01 1. 29
z 20 <0.1 =—2.5 —0.06 1. 84
30 <0. 2 =—10 —0.03 4. 48
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