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Trans-lunar Trajectory Design of Lunar Probe Launched
from Space Station

PENG Qibo, LI Hayang, LI Zhen, TANG Gue- jin
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, Chima)

Abstract: Because of the fixed otbit of the space station in inertia space, it is important to design the trans lunar trajectory of the
probe based on the space station assembly. In this paper, considering the kinematic law of the moon, an integraied mathematical model
for trans lunar trajectory design is established, and the constraint condiions are presented according to practical situations in
engineerng. Then the main problem for otbi design is to solve the oibit dynamics equatibn in some constraint conditions. Appropriate
object function and constraint conditions are chosen, and the equation B solved by using genetic algorithm and SQP method. The
parameters of trans lunar trajectory are calculated by using numerical method. Finally, by a comparison with the data ganed from SI'K,
the results are validated.
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Fig. 1 Eaith-moon transfer trajectory Fig.2  Orbit parameters at influence zone of the lunar
gravity where the explorer arrives
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Tab.1 Ombi parameters that satisfied with restricting conditions
, 2008 4. 26 2008 4. 27 2008. 4. 27 2008 5.9 2008 5.9 2008. 5. 10
! 20. 9490h 2. 9997h 6. 0896h 8. 9836h 18. 1772h 21. 1776h
A () 65. 000 60. 000 55. 000 65. 000 60. 000 55. 000
®C) 7. 468 - 7.256 6.923 - 7.4649 7. 1755 - 6.9291
") 93. 392 93. 804 94. 257 93. 351 94. 134 94. 380
e(%) 4. 725 - 4.627 4. 458 - 4. 737 4.611 - 4.481
i (") 42. 000 42. 000 42. 000 42. 000 42. 000 42.002
Q,(%) - 10. 087 - 10.011 - 10. 760 -9.947 - 9. 458 - 9972
g *) 0. 003 0. 006 0. 004 - 0. 005 0 0
i) 90. 000 90. 000 90. 000 90. 000 90. 000 90. 000
r".( ’km) 199 980 199. 967 200. 019 200. 025 200. 000 200. 000
Avy (' s) 3097. 316 3098 506 3101. 420 3097. 006 3098. 954 3100. 815
Ave(ny s) - 780. 426 - 787.794 - 801. 838 - 779. 553 - 789. 042 - 799. 800
A (h) 80. 918 75. 856 70. 175 81. 384 75. 355 70. 684
At" (h) 18. 954 18. 589 17. 948 18.999 18. 530 18 037
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Tab.2 Comparing with results calculated by STK
2008. 4. 26 2008. 4. 26 2008 4. 27 2008 4. 27
20. 9490h 20. 9208h 2.9997h 3.0161h
() 42. 000 42 42. 000 42
@) - 10.087 - 10 - 10011 - 10
) 0. 003 0 0. 006 0
() 90. 000 89. 9994 90. 000 90. 000
(km) 199. 980 200. 033 199. 967 200. 021
A (ny's) 3097. 32 3092 43 3098 51 3093. 29
c (ny s) - 780. 426 - 780. 427 - 787. 794 - 787. 794
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