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Abstract

During dynamic alignment of space-stable inertial navigation system, because its platform system
is stable in inertial space, the traditional alignment network has a long alignment time, and the
alignment accuracy cannot be guaranteed under dynamic conditions. In this paper, H» control
technology is used to design the alignment scheme, and the simulation design is carried out. Com-
paring the traditional alignment network and H, control network in alignment performance and
alignment error, it is verified that H, control is insensitive to noise, which makes the initial align-
ment of the system fast and high accuracy under the condition of uncertain interference. Simula-
tion analysis shows that H. control technology can effectively shorten the initial alignment of ini-
tial alignment time when applied in initial alignment of space-stable inertial navigation systems.
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2. H A= AR
PATESEE H RGN, HAAITREN SHEH
X(t) = Ax(t)+ B (t)+B,u(t)
y(t)=Cx(t)+ Dym(t)+ D,u(t) @
z(t) = Lx(t)+ D, (t)+ D,u(t)
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Figure 1. The frame structure of space-stable system
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Figure 2. The space-stable inertial navigation system
E 2. =EBEERESMAL

3.2. FEXHESSI

2% 1) R g RABE 3 28 GRS T FPRE CE AN R AR B 2R X 2 HE AT LA EAE A PR AR AR 28 D A B AR B R T
K. EAEBVEARAR REOHUMGR T, 7 6 AbR R 5] I L S B A OB A bR R T RS, i
THEPERAME LB R, LT RIS S AR R TR AEFE S N[0 0 g WEASHE
TRAE AR DL BT AR X HE X 28 AN 25 5 /2 e AT BRI A B, DR 05 P A 3t B AR Ao 28 4 o S B
FEXIHE, 3 B

M 1/s » 1/R 1/ >

% >
4 K,/R
L Kl l—L—p K J

sR

Figure 3. The error block diagram of horizontal circuit in north direction

Bl 3. JtmEkFEEIRE S RE

33. “BFYH” BE
a) f B IHE
fr=cpf! 5)
o

DOI: 10.12677/dsc.2020.93014 155 B 1RG5


https://doi.org/10.12677/dsc.2020.93014

feh 2

fo: P AhR RN
CP: P& AAR R [ Hh B AL AR FR 5 3
b) AN v
A =(2Qsing+Viitge/Ry )V, +(2Qcosp+V,, /Ry )V,
A =(2Qsinp+V,tgp/Ry Vy, +VVi /Ry, (6)

AY =—-(2Qcosp +Vy, /Ry )V —Vi? /Ry +

Hop "7 FonfRH .
) V| KIS TR

V.I; =f- A&’ KV Vi (0) =0 )
Vi = fy =AY - KV Vi (0)=0
A
VY =V 4T 4+, ®
VY =V +T,+J,
D 72 2 LU R
{-ITX' = K3VI>2 TX (0) = 0 (9)
Ty=KyV, T,(0)=0
J AR A
JX = K2V|)Z (10)
Jy = KZV,;
d) AIEE o M
W
a)lx - RM
D’
o), = Vi +Qcosg (11)
RN
: V99 +Qsing
N
e) CF IR
Cl 2t
C/ =-0CP+Cfw;, CP(0)=C/(0) (12)

Ui, RS ETHSE “ BT 67 MR TR W A AR L, ABORBARHGERE CP, 1R
WEBHBATFXAERE, it cllaT CP Midfk. ERX NS, EnER IR 4 s,
A XA PR R R R CP T CP IR, R A R YN DA RSB B T AERE CP (0), A
LT YRR OEBE THES]. RN W E 7T G AR RIS A .

DOI: 10.12677/dsc.2020.93014 156 B 1RG5


https://doi.org/10.12677/dsc.2020.93014

feh 2

‘ﬂX(g)
[\ (=]
~

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

fly(g)
o [\S]

_ | | 1 1 | 1 I | |
20 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1
1.004 T T T T T T T T T
1.002+ B
G
CHN VAN
=
0.998 1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
hours

Figure 4. The gravity change process in initial alignment
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Figure 5. The block diagram in horizontal alignment
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Figure 6. The comparison of two initial alignment schemes
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