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Application and compensation for startup phase of FOG
based on RBF neural network
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Abstract: Fiber optic gyroscope(FOG) is sensitive to temperature, and there is a certain temperature drift
error in the working process of FOG especially in the startup phase. In this paper, to reduce the bias drift
in the startup phase of FOG and shorten the startup time, a scheme based on radial basis function (RBF)
neural networks was designed to compensate the drift in the startup phase of FOG. The model took the
temperature of FOG and the temperature change rate as the inputs and used the bias drift of FOG as the
output. In the room temperature, the RBF neural network was used to compensate the startup drift of
FOG, and the experiment shows that the method can effectively reduce the temperature drift and shorten
the startup time of FOG. This method is used in a certain type of FOG north finder and can greatly
reduce the preparation time, and so improves the north-seeking accuracy.

Key words: FOG; startup phase; RBF neural compensation; orthogonal least square (OLS)

Yr#s B 81 .2012-05-25; f&17 H #§.2012-06-23
EE&WHE . BHFE AR 234 (61153002); &% i 5k 4 (51309030104)
EZ B Pk 42(1976-), F PRI, -1, 32 N S0 A S LA S IR BB ST . Email:bitshen@bit.edu.cn



mailto:Email:bitshen@bit.edu.cn

120 Ik TR

% 42 %

0 5] &

JCET PE SR ELAT G540 Tl B JHoas shal o R sh R |
NFEAR ARBUN E AR T by RSB SR ) 8
BEER, TS g A RG] E AR S, TEH
25 UK IR A A i PR el i ) ¢ A U A B T
TR R E NN Z A E AT T OELT FEIR IR
JEPER TR 22 B9 JEU N R 4R 1 T — Se BN T 58,
Z AR o 25 ) 25 B /N Ty 2 AR AR
AR 52 7 T B AR A (026 IR T — 2 Y A2
R, RRIR A FEIR IR AR ST A IR R M A B
UFRRCR o (HRAS T REIR R 3l i 7 v ) Ji B PR A E
FAAME DT AT SE A AR Z

BB BT R B, A oA 1 R AR eS|
LT FERR R S R i B TR O F AN — AR bl
PLFHI AR IR0, 35 A 18 2 {3 H H
A AR . G o oA B OGS BE IR RN B A
SRR R B, IR A RO R AT A %
O 7 B o R 1 ) R R R A I I AL SR S A
P st ] P S A A ARMA BERY [ 35 7 AR
S AMEERERR R S IR ER RS 1Y O A AR AN RE AR B B AL
ORICR T e T 22 I 2% (0 S BRI 2 B A
I, Hoh DL RBF R AMERCR et

SCHUE SR B R T BT BB At B I
o= AR HLER, JF A4 T 2T RBF fOLEFFEIRIS )
I REAY AL R BT 7T RBF 2R 2% iDL 47
B 125 Bh i e b S B 7 SO AE R IR B AL S
MFE SRS Shid BRBEAT 1AM R AR R, By
J&i ,F5 RBF i 22 0 2 1 22 BE MRS sl i 7 19 7 583
IR SOELF IR S AL SOh AT TR I R A S
R,

1 AR 2R ERBIE

JEET FEBRR ShATAL TIPS, Rsha T
JCEF IR N ER OG- TCF T TR A K BT R
TP SRR AT RPN, G 2T B R i
G R AR B S AL R 25 . D.M.Shupe Xf JLEF
FE SRR L IR A AT TS, IR HOLL IR L i
JEE AR A A5 S A9 A T 5 P 2 T RO 2T B R i U
BB BN R %R 22 A 44 4 Shupe 1222 2 HiE

B YGET B SRR A IO . JGET IR TN P R
IR ZEAMEAY RIS MR . Mohr 34 Shupe B9 B S X FE
12 3N i B A R T T IR BT AR,
B B3 2l T B A 1 43 B AN B R R 1 B T B A
fili e,

JELT P IR W R AR R IR PR s, JRAF I
Rl P30 114 i BT A4 AT R Ay g 23 ) AR 1) A1 8 55
it PR L — B ] ) SRS M S5 O AR SRR A T
A HTHRIRE  RLF BE R AR 2 AR E TAE
WA B 1T R 45 ok 008 1 AL S 27 BE
BEAE UL 20 CHE Y 5 Bl 2k B IR il 4R (1 3 R A B
W2 - 1 2 10 s 5 A B (E 0 5 ek A B A
PR R, & 2 kR 4 [ M P S 3R AR Ak
S

o.1n Before RRF

12 I i i i
0 1 Oy 2440 3000

& 1 %5 008 1Y e HRTE Wi 20°CHY 19 J5 2l i 72 i £k
Fig.1 Startup process curve of FOG (No. 008) under 20 C
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Fig.2 Internal temperature curve of FOG (No.008)
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Fig.3 Temperature error model based on RBF neural network
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Tab.1 North-seeking results before and after RBF

compensation at the same location

Azimuth before

Azimuth after

Number compensation/(°) compensation/(°)

1 108.363 108.413

2 108.460 108.396

3 108.426 108.436

4 108.401 108.418

5 108.424 108.409

6 108.436 108.427

Mean value 108.418 108.416
Standard deviation 0.034 0.013
Maximum deviation 0.097 0.04
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