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Two-impulse transfer trajectory design and optimization for manned asteroid exploration

ZHENG Bo, ZHANG Zexu

(School of Astronautics, Harbin Institute of Technology, Harbin 150080, China)

Abstract; To achieve the manned asteroid exploration, the design and optimization method of two-impulse round-
trip transfer trajectory for manned asteroid exploration is presented in the strict time constraint. According to the
characteristics of the manned asteroid exploration, the scheme of the two-impulse transfer trajectory is established.
Then the two-impulse round-trip transfer trajectory is designed preliminarily on the basis of the scheme. In each
stage of the transfer trajectory, the launch window and the reach window are optimized by the sequential quadratic
programming algorithm. Finally, the optimum two-impulse round-trip transfer trajectory is obtained. The simulation
results show that the design of the optimum two-impulse round-trip transfer trajectory given in this paper is able to
control the single impulse within 5 km/s, which is enough to achieve the manned asteroid exploration missions for
300 days by little energy.
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Fig.1 The program of two-impulse round-trip transfer trajectory

for manned asteroid exploration
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Tab.1 The esential orbit parameters of Nereus Asteroid
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between Earth and Nereus Asteroid ( E-A-E)
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Tab.3

The optimal parameters of two-impulse transfer trajectory of E-A stage
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Table 4 The optimal parameters of two-impulse transfer trajectory of A-E stage

/TGS RBUIE T A B 2R ZHH

B KBRS B Y Pl 2R ZHH

C3/(km? + s72) 19.517 744 138

C3/(km? + s72) 11.268 794 070

AVy/(km +s7") 4.417 889 104 AV,/(km - s7") 3.356 902 452
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UTC I [a] 15.55:26.41 UTC I [a] 08:27:53.53
UTC {3 H 18 2 459 589.16 UTC flsm& 77 H 3 2 459 749.85
v/ (km -+ s7") 3.212 739 259 v/ (km -+ s7") 1.843 546 724
v,/(km +s7") 2.123 884 628 v,/(km - s7") -0.780 773 797
v,/ (km * s71) 2.164 524 123 v,/ (km - s7") 2.694 535 549
Dy (km = s71) 4.417 889 104 Vpag” (km = s71) 3.356 902 452
kR mtR/d 160.689 203 SRR/ d 160.689 203
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