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Research on Strapdown Compass Moving Base Alignment
Based on Forward and Reverse Navigation Solution
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(School of Astronautics, Harbin Institute of Technology, Haerbin 150001, China)

Abstract: Aiming at the problem of weak real-time alignment of strapdown compass moving base
based on forward and reverse navigation solution, a new alignment method based on attitude com-
pensation alignment method is proposed, by using two compensation methods, one-off attitude
compensation and continuous attitude updating, and simulation experiments are carried out. Veri-
fied by simulation experiment, the full cycle and the half cycle methods can improve the alignment
accuracy under conditions of same parameters and time. Comparing with the conventional strap-
down compass alignment method, the alignment time is shortened. Aiming at the problem that
the coarse alignment error is too large to prolong the fine alignment time, a forward and reverse
two-stage parameter configuration method is proposed and the alignment time is shortened.
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fourth-order system
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and reverse alignment method

P AE PR E 396 1 X6 1 < B0 G ke o S8 — UKL A
XY T o 5 A R B B0 A7 AR A5 2 S M ol A
HEAT 30 [ 8 2 A R A R A R A i 1 B S TR R
HEATIE [ 2 2 K6 X v, G e 0 R B B0 OR E A A R
KB AN 4 BR



%3 ST I 305 1 5 A B 6 59 28 50 3 6 X O 5 41
fif [ il 7, T, T, T Ak, H s LA N AR R TR AT X o, X o
B | €0 wehixttJC S TPAEAR IR 22 6 0 58 JROX M DR U 0 4 3 £
cr LR g5 WAAME . AR EER R, R 5 R
I 2 o
L ” MEBNT, T, o
o [ o BRI o
E B 2R ” Ol BB LR

B 4 SAEIRIE S [ 3] 74 % i E
Fig. 4 Sequence diagram of the half cycle forward

and reverse alignment method

4 HEEFEFRTEENERE

Fe Iy B (1) ~ (3) B AL S5 o i 45 Sk L9 ] 1Y
) S T AR T R 9 S 2l R R 0 ] B B 20K X

S, BARNE .
T 1] 7K X M 2R ] 3 T
OUEr1 = Upr — VR
v = v T (fr — Kpdvg )T, 1y

wee 1 =01 (1/Ry +KE2/RN + KT
ZHH: Ky =30, Kp = (36" + 0)) /w? — 1,
K =G 4+owi)/g.
390 i) 7P X6 AL 1) 3
OUNe—1 = Uk — Urnk
i1 =0 T (e — Kwidowe1) T (12)
W Ek—1 :8"01\% 1(1/RM JFKNZ/RM +K\13Ts)
ZHN: Ky =30.Kw = Bo” + 0 /ol — 1.
Ky =" +owi)/g.
T ) % 22 07 {3 38
Vet = Uk — VR

Vg1 =V T (f'lll\kfl — Kuidvw )T,

chk—l:*S'UNk—l(l/RM"—KUz/RM) (13)
o [Kusdv 1 T/ (wi cosL) + way
W Up—1 — a F KL‘qu)

S8 N Ku=Ku=20,Ky=20"/w)*—1,
Ky, =a'/(&'g),

AR A ) FR RS A R R £
B, AR B Ah R L B R 30 ) B2 5 o 0 JE R
AWMTFREN: Ku =20,,Ky, =20°/(C0)? — 1,
Ky, =0¢"/(&'g) Ky =20,

5 ETESIMENNEIARBERR

5.1 EBIMRON

TEBN R T BB MAE T, W25 &4

ERP 2R |,
&R '
.............. C :" cr
T i B A wEME]

5 ETEBENVRINENF
Fig. 5 Sequence diagram of the initial alignment method

based on attitude compensation
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Tab. 1 Simulation test results of attitude compensation alignment

M DT % B/ ) X2/ (%)
Jc 0.0079 —0.0024 30.0065 —1.8942 —2. 8555 3. 2428
—IRER
o 1.9187 2.8730 26.7963 0.0166 0.0198 —0.0210
A
B mA

A 1.9016 2.8391 26.7595 —0.0005 —0.0140 —0. 0044
AANM=

Iy HTEE 1, AR R 800s X HELE R UEAT 135 B3
R | e 2o R FE B R R v, A5 iR 22 AR K
5.3 fTHRSTHERKERIE

30 PO RO G A AR A ) e R o B R
32 2 L ROF AR E At 2 1 B0 3 0 A A A
MG R BOH B RAL 0] f R A AR A, TR T
PR AME . X B UL 216 353k o 1, 1P i E 6
i,

TR AR AR W 1R B 225 fA o 0°.0°.30% K T,
BF 207 46 LA Tm/s 9 00 o 3 B2 1 b 45 57 in 42 3
108, Z G Jedb AT 47 5625 10s, LS AT £ 5625 105,
TS I B R AE E N 0. 0175rad/s CR 2955 3
1) /s)  ZJE A AT I 280s, AT A 544 10s, )5
A BUE 3, TERT 10s S8 MOML 0 i, T B 10s,
T, W 300s B ST A AL S AERT 30s, B T, X

Bo6 THRETETESWMNENEBEIREMBEI ERFE
Fig. 6 Sequence diagram of full cycle initial alignment based

on attitude compensation in moving state
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