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Table 1 ~ Multi-target rendezvous problems in GTOCs

GTOC Year Organizer Problem description
2 2006 Jet Propulsion Laboratory Multiple asteroids rendezvous
3 2007 Politecnico di Torino Multiple near-Earth asteroids sample return
7 2014 Politecnico di Torino Multiple Ilnain—belT asteroids rendezvous
using multiple spacecraft
European S Ag ”s Advanc
9 2017 uropean Space Agency” s Advanced Active debris removal using multiple spacecraft
Concepts Team
10 2019 Jet Propulsion Laboratory Galactic colonization using multiple spacecraft
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SURVEY OF MULTITARGET RENDEZVOUS TRAJECTORY
OPTIMIZATION METHODS*

Chen Shiyu  Baoyin Hexi'
(School of Aerospace Engineering, Tsinghua University, Beijing 100084, China)

Abstract Multitarget rendezvous can effectively reduce the cost of a single mission and increase the benefit, so
it is the first choice for asteroid exploration, in-orbit service and other missions in the future. The trajectory opti-
mization problem of such missions involves many variables and huge solution space, so it is difficult to obtain the
optimal solution directly. The solution of this problem is usually divided into two steps: first, the rendezvous se-
quence is optimized, and then, for a given rendezvous sequence, the trajectory of each target-to-target transfer is
optimized. Fast and accurate estimation of the transfer cost such as velocity increment or transfer time is needed
to optimize the rendezvous sequence. Thus, the trajectory optimization problem of multitarget rendezvous can be
divided into three subproblems: transfer cost estimation, rendezvous sequence optimization, and transfer trajecto-

ry optimization. In this paper, the methods of solving these three subproblems are summarized.

Key words multitarget rendezvous, transfer cost estimation, sequence optimization, trajectory optimization
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