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Abstract: Online trajectory planning technology is the key technology to realize the landing of re-
usable launch vehicle. It can calculate the optimal flight trajectory in real time according to the
flight status, thus effectively dealing with the impact of internal and external uncertainties in the
return and landing process. First, this paper reviews the characteristics and research situation of
online trajectory planning methods. Then, the research work for United States, and the flight
demonstrators and plans by other national space agencies for vertical landing guidance and online
trajectory planning are elaborated. Finally, according to the characteristics of vertical landing of
launch vehicle, the development direction of online trajectory planning technology based on numer-
ical optimization is summarized.
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Tab. 1 Characteristics of convex optimization
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Fig. 1 Framework for solving primal-dual interior point method
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Fig. 9 CALLISTO flight demonstrator

3.4 THEMIS
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Fig. 10 THEMIS, the single stage reusable
rocket designed by CNES
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