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Research on Rapid Alignment Method of Carrier-based Aircraft on Mobile Base

BAI Xiao-meng, YANG Gong-liu, WANG Li-fen, LI Jing, YIN Ke

(School of Instrumentation Science and Opto-electronics Engineering, Beihang University, Beijing 100191, China)

Abstract: Catapult launch is the important means to rapid alignment of carrier-based aircraft for the movement acceleration
of the body is so large in the process of catapult that it is helpful to improve the observability of the system. To realize the
rapid alignment in the process of catapult, the key is to suppress vibration interference effects on the precision of initial a-
lignment. In this paper, we established the error model based on the nonlinear on rapid alignment of carrier-based aircraft
on mobile base, and then analyzed the divergence problem caused by the nose gear vibration in the process of catapult a-
lignment, and on this basis, we use strong tracking filtering algorithm to suppress vibration interference in the process of a-
lignment. The simulation results show that the strong tracking filtering method can improve the precision of rapid alignment
on carrier-based aircraft inertial navigation effectively than Kalman filter.
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0 51§

PR ZR AL 0] ks XoF TR K FEE AN 2R B 2L 1Y
FHEE, ERXRBVERSOITHRE, M
XoT YA FSF ] D01 DG 28 20 A 8 0Lk "R A e v o I 2L
49 XS VA OGS T B (B2 A B S Y, FERCPR Y
i [] P R — U045 2. 58 B 28 0L 1Y ) 1y XoF 7 e
TR AR ST . MM Cat fE &Rz B
KEGIMBEEE , 1N 2 30 89 77 7646 4 T L3S g

s HER: 2015 - 11 - 02; f&ITHHA: 2015 - 11 - 28,

P 0 RT UL I E JRX E I T, BR UE A
JE, PR AR 2R ATLEE S 1) 400 & Xk A R BE AR A 2L
R RSB, AR BT SN A X v 2
AP RA T, JUHE AR % 2R 3h 5 R Y
MFUERZE . P LAEE AR e M ERG B, W = e T
SRR v A T A2 BB 8, SR BOM R B4 kb
Ik

LRI FE] P AT L 8L 35 Hp A 3t X A 40F 5
FeED UL, [ Shal LA ) 64 SCHR N e T By

EZERE N A (1992 - ), %, WiEpd, EENFBRIERARKPIT .,

E-mail: bxmnuaa@ 163. com



14 Sfjsi fn 5

FEIR LA HL 5 B X Ty vk RS BRI & Y
ZFPAEDS ) RILPEANAIBE 7T SCHk, B G SEPR I
TR P A T IR A R, PR X
BT AL B, X HER AR B AN 583, el 42 )
FH GPS #4723 vhoxt i B &y 32 B B0 19 T Hi 2 3
XFHER UL

A SCEE T — A AE I A AR rh R R Ve 4 R
ST B X D, B eI T gl
PR E R A SR E AT TR HL T R T
BRAR B % 15 T R X M B S, I I 9T R N Y
B ZEAME T, R PR TG BRI R U O ok
i ey R v I R RIS B, A a7 3 B i LA
53k

1 AR BB s X IR A A

TEXTHETF G B, A0 2 34 5 0 S A I
PREAHR TS, B C=C' , BT TR
SIESEEA N €, R TS R o T
BRI B, WA S 0 T Ok o AR A B 0 B
B Hy

C'=CLC"= (I-¢x) (1)

TR A L B e A e X o Sl AR 2
HWEE

G=C" [ (I-C)) @, +) w,~C; (a)+s') ]

(2)
SVI=(CI-I) Chf"+Vix (28wl +dwl,) -
(2 i 4w, 6 V45 g/+C) C;, V"
(3)
: 1 V,tanL
A= SV, 5L
(Ry + h)cosL (Ry + h)cosL
.8V,
oL = (4)
R, +h
1 0 -¢
XL (2) h,c=[0 1 ¢ |,
QDJ'}’ 0 1
FE SUGHEERE I 78 R S 11
X=[g V'] (5)

P, o ATBIHREERMEMIRE, 8V,
HT B RS

2016 451 H
RGIRE TR
X=FX+W (6)

I R e B T S L T 2
BV eI Z, P B S R
Z,=V'-V, (7)

Sef, VOB TSI, Ve ERS
K 14 R 3O 2 3 0 3 S AL o i
BEROAT, —#3 0B R Y, 5 A (AL —
IR, 1,

V=V

) (8)

Vﬁlp =V +V;+6V, +6V;

K, SV R FHU I A R, sV IR
Sl R S | SV RO 20 i A
BEEIR DS | U A5 e L 7 Ay

Z,=8V"'+V" (9)

FUrT, R LI f) S M 7 g

Vi =V'-8V" -8V, (10)

00 7 A

Z=HX+V (11)

X, H= [0, IL,].

2 HIEEZRENZ AT

HITAE 72 2 14 I 301 2 5L 7R 3 T RS 5 2 52
FEMIRES AR B, DA 45 IS v 20 7 O )™ B 1Y)
)RR [T 2 0T 3G o X o A PR R A —
FRISENE 57 W) 2 0 e o o 2 -4 20 T 52 0 308 904
BT BT ARG Mo ARy A
PSRBT B, Bl 4% il 4007 A9 350, irkS v 20 I
At TEIERT RS B0 # AR ARAE AW, 0. 5s
P 2 1l 80 Aoy S0 A8, RS v T B PR I IR
BEE OSBRI T, 18 1s iy, XAk A
FEIOEHE, R TR QLAY TR 4 Rt A B IE R /N R
frREREs

MBI A n] LA, R v 2 A IR 5 I (]
2590 55, HARG IR T2 RAT O M
MR B A5 22 TR 3 B4R W T A RE SR A T i
PR, ABCIRE T AU A8 Ll 1) o e 8 A0 K 1) o 3 S5
THETAIT A6 RS2 BIR 3 T4, 7 0. 5s JoHEA
LI 0, PRBNT IS A IN5EE RE R/ NI (73 531 i



14

AR AL Bl e st Xl i 7 12 F 5T 15

5m/s? . 10m/s* M 20m/s*, PRSI K 100Hz, LU
Sm/s” BOPRBIIEAE R 491] | Jm 3 8 i B R 3 ek I
K1,

Acc/(m/s?)
(=}

0 05 1 15 2 25 3
tls
E1 srEEERER

Fig.1 The vibration of nose gear
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strong tracking filtering at different vibration acceleration
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Tab.1 The estimate error of attitude

angle at different vibration accelerations
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