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Study on Low-Thrust Transfer Trajectory Optimization Based on Impulse Initial Value
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Abstract: Considering the fact that the diversity of initial values is often neglected in the optimization process of

the low-thrust transfer trajectory, the low-thrust transfer trajectory optimization with different initial impulse values

is studied in this paper. Firstly, a low-thrust transfer trajectory optimization model based on the direct method is

established. Then, a combinatorial optimization algorithm based on particle swarm optimization and sequential

quadratic programming is proposed. Finally, the asteroid 2016 HO3 rendezvous mission is selected as a simulation

example, and the optimization results of the low-thrust transfer orbit are analyzed with single-revolution double-

pulse, triple-pulse and multi-revolution double-pulse as initial values. The results show that two launch windows are

obtained from three initial values, with the fuel consumption gap of less than 6 %. Different initial value inputs will

cause large differences in switch time and the change of thrust direction, but only a subtle distinction in overall

performance indexes, thus different optimal control curves can be obtained.

Keywords: asteroid exploration; low-thrust trajectory optimization; fuel-optimal; impulse initial value; particle

swarm optimization; sequential quadratic programming
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Fig. 1 Combinatorial optimization algorithm flow
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Tab.3 Optimization results of 2016HO3 rendezvous mission orbit
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Fig. 3 Optimal control curves of different initial values
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