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Abstract

Taking the orbit maneuver problem of spacecraft with finite thrust as the research object, the
two-point boundary value problem of orbit transfer is constructed according to the motion model
of spacecraft. The engine switching function is given and the switching logic is designed. Then, the
two-point boundary value problem is solved by nonlinear programming, and the accurate engine
switching time and thrust direction are obtained. Finally, a simulation example is given to verify

NEFIH: £, R, WITE. —FR A BRHE D 8R4 UEHLEN T kD). B #esat e, 2022, 11(3):
1044-1052. DOI: 10.12677/aam.2022.113113


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.113113
https://doi.org/10.12677/aam.2022.113113
http://www.hanspub.org

ErHE &

the effectiveness of the proposed method.
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Table 1. Initial classical orbital elements of tracking spacecraft and passive spacecraft
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VI PUER R IBEAIR A VST
a (DU) 1.00000000 112153000
e (1) 0.01000000 0.00100000
i (deg) 1.00000000 65.00000000
o (deg) 10.01000000 350.00000000
Q (deg) 30.01000000 20.00000000
v (deg) 10.01000000 30.00000000
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Figure 1. Changing curve of Hamiltonian function
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Figure 2. Changing curve of switching function
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Figure 3. Switching curve of thrust
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Figure 4. Changing curve of thrust direction
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Figure 5. Rendezvous curve of two spacecrafts
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Table 2. Relative position error of two spacecraft at the end of rendezvous
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