557 455 4 1512009 4E 12 H
1672-6553,/2009/07(4)/352-6

B EHF R

JOURNAL OF DYNAMICS AND CONTROL

Vol.7 No. 4
Dec. 2009

MBIER RN FEESES

BER &P

5K it A&

(RIS MR R SAR S TR T, AT A G i Iy 2 S PR BT S E 5000 28, 210016 i ()

WE R T FRUERE A ML SS A LA B R SR, SRS AL T AP R SR £ R
RGARLANE BN T 2R ST i O D T A A LA L e 1 e D4 W UG , IO ek Uk B
PP R B Z R P B A R UE T %7 ik i ATk, 5 e 1 23 BT -5 P AREE 45 x4 il 1

.

KR PHARL, IELtksie,

51 &

MRE ML= R G i s B s B 2 —,
Hb 50 ARAGEXTUITEATSE , (HH T IR %, REAS £ 2]
HBEAH- 204 BR. Ringleb SR F 3 gl Jr R A 41 i fiE
BB R L . Gibson Fil Cress Xf42
BELZ AR K g 407 A AT T IR AR FE . Chiu BF
FE T KRB IR RE & , X Fh I BE AR (R BRI (%
I, (LR R M T ], WA RE 1) fE T AR
51 S e = YN S P K AN R SEIR

- W ARG, H B 75 WL EE AR S ™ 46 1
DAEAT R I SR X R G A
LRAERE T AT R X U S AR P
LITIE BT T — AT Al s d R 5. K
E AR BHRB IR S T — 15
A 7 S AN TRl R gl g .

AT B 1 SCRRA , X SEFE 0T T RE R G A4
FHRZ BIMRERAL BB = 58, th TIBER ST
B E LIS LA K TR BE, Pttt
— G BRI RE s S CHRH D IC B RE A2 AT LAG L
PRI B AR G R E 2. AR SR — R S I g
for SOCAHRE T S U AU AL B R 28, % 18 1
BHAGRED R, LB — NS B R S8 1122
BRI P9 T ARk Bl 2345 R ST R ) L

1 EERSGEE
SEREE R RGN =T R G4 2R

2009-03-13 Y F|45 1 F5,2009-03-23 Y 5| (& .
* VLR 4333 TR 5B A

T O T

TRl

AL RERLB ARG WAER S — R R T ZEW
A fiE

K1 PHRFRS

Fig. 1  Arresting system
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Fig.2 Energy transmitting system
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Fig.3 Hydraulic energy absorber system
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Fig. 6  Optimal tracking control system
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DYNAMIC MODELING AND CONTROL OF CARRIER-BASED
AIRCRAFT ARRESTING SYSTEM*

Zhou Jianbin Jing Dongping Zhang Shusen
(Institute of Vibration Engineering Research MOE Key Lab of Structure Mechanics and
Control for Aircrafi Nanjing University of Aeronautics and Astronautics ,Nanjing 210016, China)

Abstract Starting with the analysis of the force on a carrier-based aircraft, this paper presented a kind of hy-
draulic energy absorber and sheaves, and then the nonlinear dynamic model with arresting cable elasticity. To
control the slide of the carrier-based aircraft along with an optimal trajectory, Gauss Pseudo-spectral Method
(GPM) was used to obtain the optimal trajectories of state variables in the arresting process, and then LQR meth-
od was used to track the optimal trajectories. Finally, the influences of air drag and deck friction on the arresting

dynamics were discussed on the basis of numerical computations.

Key words arresting system, nonlinear dynamics, Gauss Pseudo-spectral method, optimal control
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