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Fig. 1 The communication topology and initial states of spacecrafts

8 T T T T T T S
W O iR a1
N (XS N SO OSSO SOSSOONS SN S S O fiRE 2
/| o SRR st 7 SN - 2 S S St R
2 MR- PRSP L e
<
€
E
b
B <7/ iR n i S A ) A OF e iRuE 1 fiRE 2]
041 BiKZ3 « MiRE4
< 02 P - & REE S
—4 £ ol fh -
%02 /R
-0.4
-6 0.6
32 33 34 35 36 37
i H IR /s
0 5 10 15 20 25 30 35 40 45 50
IF 8]/

P2 SR SRl AL 2%
Fig.2 The control input of spacecraft
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Fig. 3 The position and velocity profiles of the spacecraft in the formation
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Fig. 5 The formation flying in deep-space environment
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Distributed Finite-Time Control Method for Formation Flying
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KANG Shen”", SHAN Jiayuan
(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China;

2. Key Laboratory of Dynamic and Control of Flight Vehicle, Ministry of Education, Beijing 100081, China)

Abstract: In this paper, a dynamic model of single spacecraft is simulated by a double integrator and the communication

topology is assumed fixed. Based on the information exchanges among neighbors, the distributed finite-time control protocol is

designed and mathematically verified. Adopt the presented control protocol and combined with virtual structure and hierarchical

protocol, the formation algorithm is designed, where in a group spacecraft on a lower level takes orders from spacecraft on a

higher level. The numerical simulation is conducted, verifying the effectiveness of the proposed method.

Key words: distributed control; formation flying; finite-time stable; hierarchical control
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