0254-6124,/2013/33(1)-072-07 Chin. J. Space Sci. T i#FF ik

Li Xiaoyu, Zheng Jianhua. Global optimization of gravity-assist trajectory with deep space maneuvers. Chin. J. Space Sci.,
2013, 33(1): 72-78

PR EEE D KITR R

1,2 )y 1
BNER WEL

L(hE B R S AR RL dE3E 100190)
2(FEBERRY LR 100049)

' (EHUTRIERTR S ERRABA LR E, WG RER RAABEMERNN 2R
SR, ERMEN LR C3 MEFIFERMARAMRAIHE T £ REEHBEIER. X —
B, R T BMRE PSS 7 TR, £ ARSI B FHEABEIE A, S T S RHE R T RE
. B R Lambert [FEFHPUELEEGE) B OHEBBRARSILIM. FIAMS LA ST, 4
EARBHFEMEA], 3 VEE (Venus-Earth-Earth), VEME (Venus-Earth-Mars-Earth) il VEVE (Venus-Earth-
Venus-Earth) ZfRZ=HSIE 5 KITHRETIAM. BT HRIER.

KEIE BRI, 50T, RS, #

hESES v412.4

Global Optimization of Gravity-assist Trajectory
With Deep Space Maneuvers

LI Xiaoyu!? ZHENG Jianhua!

1{Center for Space Science and Applied Research, Chinese Academy of Sciences, Beijing 100190)

2( University of Chinese Academy of Sciences, Beijing 100049)

Abstract The problem of optimal design of a multi-gravity-assist space trajectory with deep space
maneuvers is studied. Based on the zero-sphere-of-influence and patched conic hypothesis, the deep
space trajectory is split into segments linked by deep space maneuvers and gravity assists. After intro-
ducing an auxiliary angle and B plane, the outgoing excess velocity could be expressed analytically.
The deep space maneuver was computed by solving Lambert problem and trajectory propagation.
The differential evolution algorithm is used to handle afore mentioned global optimization problem.
Three cases to Jupiter, with gravity sequences of Venus-Earth-Earth (VEE), Venus-Earth-Mars-Earth
(VEME) and Venus-Earth-Venus-Earth (VEVE) have been optimized.
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Table 4 Optimization results of VEVE swing-by
HF Af(E] (UTC) B/ (kms™1)
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