EORE -t
2012 4F 4 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

E T Causs i ZMERITHREZESHANRE R ERMPBEMRL

G FER haw, EEA

(1. B AKX T MR EHH RS R, #w Ky 410073; 2 MR EATHAFEAELLRE, LT 100094)

B T PR ) R R RT 7 15— W Db 35 3% ( Gauss Pseudospectral Method-GPM) FI &4 (1)
EARFTHSIEA RS &, 6 A BREG i R a5 Tl U DR DAL TR T F9E . S T ol BERERL R 35 fili
eI BT AR B IR R 22 2SR B (I A BRI Bl PUIE Bt i e R 4R T TR AR A
AT ES AT DA SRS 4854 it A A 2 o ] — ] £ g DI A it ) g s i 7 S5 AR AV i U D 1Y Gawss
T, AU GPMSRAFAIEL, WIE R AR R N AT 47 e 21 5 D0 ) e A7 DAL SR s 72 Gauss 5 01 B HICES ) A2
M B A TR R AR 0 S i o D7 LA SRR AR SO Y AR B 0 A T 1 F A 50 1) 45 R P bR
Stk o

SRR - T ORI s B TR s T BROE R Bl PUE I s T BROE Bl

fhE SIS V412. 41 XHEFRERD A NERHS 1001 -2486(2012)02 - 0119 - 06

Lunar exact-landing trajectory optimization via the method
combining GPM with direct shooting method
PENG Qibo" >, LI Haiyang', SHEN Hongxin' >, TANG Guojin'

(1. College of Aerospace and Materials Engineering, National University of Defense Technology, Changsha 410073, China;
2. Science and Technology on Aerospace Flight Dynamics Laboratory, Beijing 100094, China)

Vol. 34 No.2
Apr. 2012

Abstract; Rapid lunar exact-landing trajectory optimization was studied by combining a new optimal control method-Gauss Pseudospectral

Method ( GPM) with the traditional direct shooting method. Landing dynamics equation in high precision model was educed. Aiming at the

characters of optimization method and the difficulties in optimization of lunar soft landing trajectory with many constraints, a serial optimization

strategy was proposed. Firstly, control variables and state variables were dispersed, and control variables and flying time were used as optimal

variables. By giving fewer Gauss nodes, initial values were obtained using GPM, and a serial optimization framework was adopted to obtain the

optimal solution from a feasible solution. Then the control variables were dispersed at Gauss nodes, the precise optimal solution was obtained by

direct shooting method. Simulation results show that the methodology and strategy for the optimal trajectory design have good robustness and strong

convergence.
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Fig.2 The lunar soft landing trajectory optimization strategy
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