2012-12 Ex e
31(12) Ordnance Ity Automation «33-

doi: 10.3969/j.issn.1006-1576.2012.12.010

R AR A2 30 5T SR R 45t

RER, Fhm, L&MW
(BEpE TR%EEHTRER, LR MG 264002

WE: A F AR I EA IR ER KNG FA, AMEDRERKRTRERT DG ERBEE KA, &t —F
LB T FME G, KOG ED TR ERER R TN FTREEERLR, MARRIFMEL. RIHH
TEREFIANRBIRE, RARLEFREBEIE. GALRET: ZFMARARGHOMHE, 2ERETLL 2m,
ST ARy — A AR 2 8 AL R AR A .

G SRR, WA, RTEFRZIER

RESES: TI03 XEIRER: A

Ship Geomagnetic Independent Navigation System

Zhao Guorong, Huang Jingli, Wang Xibin
(Department of Control Engineering, Naval Aeronautical & Astronautical University, Yantai 264001,China)

Abstract: For the big error of commonly used earths main megig field model, a ship geomagnetic independent
navigation system is designed by the rectangulambaic model instead which describes the crustanzaly field in the
small-scale area. Motion equation of surface slimitined with the observation equation of rectanghlarmonic model
constitutes an independent navigation system. Médewin order to avoid the truncation error, thesaented Kalman
filter algorithm is adopted. The simulation resudtsoow that the navigation system has a high acguiidte position error is
less than 2m. It can be used as an independengataom.
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X = R, sing cosa Q)
y = -R,sing cosa (2)
z=R,(1-cosp) 3

cosp = cos[cog, cosd +sing, sindcos@l, —1)] (4)
sing = (1-cos’ ¢)"? (5)

sina = Sin(sinﬂziir;(zo _A)) (6)

cosa = +(1-sin’ a)"? 7)
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1B, B,+ B,, ALK (8)~(13) #Arilsl.
B, = -X cosg, cos/, -y cosd, sin A, + Zsin g, (8)
B, = -Xsin A, +Y cos 4, 9)
B, =X sing, cosi, -Y siné,sinA, - Z cosf, (10)
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X ==X, €0s8C0sA Y, sinA-Z,sinfcosA  (11)
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=q-t

Niax 9
B =-—=-B+ > > R(xy)e" a7)
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r=q-t
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B=-__c. DY sidx, y)e* (18)
0z q=0 t=0
r=q-t

o
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X, = E[X,] (26)
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2) ZHHE.
(m) A

w'™ =
() n+ A (28)

W = wf™ + (L= p* + ) (29)

(m =

' 2(n+A)
Hohe y=an+a, A=p?(n+x)-n, HIBHIK
AN XTI R 4 A N Y B=2 B
e, K3 EL 0.

3) wHHE KK %I Sigmasi.

0 -y
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w® =w (i=1,+-,2n) (30)

O = Xa+(J+ DPL)  (i=1,+,20) (31)
O = X -G+ DR (=41, ne2, 2n)
4) VI 1 R
ED = £(&Y) (i=0,1;+,2n) (32)
~ 2n .
Xipr = 2 ™D (33)

i=0
Recr = 2, & (& = X (& = Xk,k—l)T+ R (34)
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Pz = Zw.(c) Xkt = Ziok) X ey — Zk,k—l)T(38)
i=0
6) JEVL B
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