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Fig. 1 Different conformations of each flight stage
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Fig. 2 Flight processes of lunar sampling and return mission
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Table 1 Soft lunar surface landing flight control contrast between lunar sampling and return mission and Chang’E-3 mission
FF% WiH KAEIR [BIUE S5 H 1K i “HR k=57 A T K

2 A Bl i R 20K 1K

3 P L 2k 1174

4 BN RATIHK 14 ~ 15 min #311 min

5 0T BRI T AT 2~3d 4d

6 B/ FMANMASIE RTIEK 24 ad

7 A JE AR ENIEVIL AR N TP e S e HHRIGA . 8RS 5B 8500 2

8 T 3R i 2R

9 R R PRA IR R

10 IEEBE

% SBHRL TE H A G %) S HUR A R L T T
AL 2 X R S 5 WIRE M A B R
3RS, USBib. VLBI

%, OB

B A sh . B A USBYEY . E W VLBI

T2 REHRKERFEH S ATCILRRERITFIER L

Table 2 Tele-operation contrast between lunar sampling and return mission and lunar rover mission
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Table 3 Flight control contrast between unmanned lunar trajectory rendezvous and manned near-Earth trajectory rendezvous
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Fig.3 Execution processes flowchart of scheduling work pattern of lunar sampling and return mission
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Table S Station aggregate of each uplink object

in different stages
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Table 6 Primary fields of trajectory and attitude maneuver control description file
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Collaborative Planning Design of Multi-Targets for Lunar
Sampling Return Flight Control Task

PENG Deyun, XIE Jianfeng, ZHAO Fengcai, LIANG Shuang, CHEN Xiang, ZHANG Aicheng

(Beijing Aerospace Control Center, Beijing 100094, China)

Abstract: To deal with the difficulties of complex return flight process, complex coordinated control of four-explorers multi-
combination modalities, related combination of multiple constraints and a variety of key intensive controls, a multi-objective
collaborative planning for lunar sampling return was proposed in order to ensure that the intensive command arrangement of the
multiple objectives and the various types of TT&C resources were coordinated and ordered. In this paper, the inheritance difference
between the lunar sampling return and the previous lunar soft landing and near-Earth rendezvous and docking missions was analyzed.
A description method of the uplink control relationship between complex multi-objective devices, a multi-objectives measurement
and control resource allocation method and a multi-objectives event planning method were designed. The flight control application of

Chang’E 5 on-orbit mission shows that the design is reasonable and feasible.
Keywords: lunar sampling return mission; aerospace flight control; multi-objective collaboraive planning
Highlights:
e Technical difficulties of collaborative planning for lunar sampling return mission flight control are analyzed.
e A multi-probe collaborative planning design for lunar sampling return mission flight control task is proposed.
e A description method of uplink control relationship for complex multi-probe proxy transmission is introduced.
e The difficulties in multi-probe TT&C resource allocation and intensive multi-probe event joint planning are solved.
e The design has been successfully applied in Chang’E-5 mission flight control task.
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