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Agent-based Autonomous Formation Reconfiguration Techniques
for Distributed Satellite Systems

ZHANG Jian DAI Jin-hai
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The autonomous formation reconfiguration of Distributed Satellite Systems is one of the typical missions of
autonomous control. Formation reconfiguration of distributed satellites was divided into two aspects relative orbit control and
overall planning. Furthermore a uniform description of formation reconfiguration was presented. Then the problem of Agent-
based autonomous formation reconfiguration was discussed in the hierarchical control architecture of distributed satellites and the
implementation framework in ObjectAgent is introduced. A novel spiral control scheme was raised for relative orbit regulation
and the cost budget was estimated. Auctioneering algorithm was adopted for position allocation. Simulation results show the
effectiveness of Agent-based autonomous formation reconfiguration.
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Tab.1 Initial formation parameters of distributed satellites
S1 S2 S3 S4 S5 S6 S7 S8
A 300 300 300 300 250 250 250 250
B 300 300 300 300 500 500 500 500
o/ 0 172 1 372 172 372 0 1
W/ 172 172 172 172 372 372 1/4 1/4
2
Tab.2  Final formation parameters of distributed satellites
D1 D2 D3 D4 D5 D6 D7 D8
A 125 125 125 125 125 125 125 125
B 250 250 250 250 250 250 250 250
o/ 0 172 1 372 1/4 3/4 5/4 7/4
W/ 0 0 0 0 1 1 1 1
S, = SI 28384 S, = S586 7
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Tab.3  Control costs to final positions AV/rf

w

[~ IEN BN NNV )

D5 D6 D7 D8 D1 D2 D3 D4
S1 1. 6408 3.0587 1.6654 0.7598 S5 1.6231 0.9854 1.7923 2.3100
S2 0.7834 1.4929 3.0147 1.0528 S6 2.0482 2. 6400 1.8550 1.1261
S3 1.9033 0. 8683 1.8751 2.3397 S7 0.6384 1.2361 2.6658 1.5891
4 3.4453 1.2031 0.8953 1.7061 S8 3.0466 1.8161 0.7296 1.4127
4

Tab.4  Planning results

Initial S1 S2 S3 4 S5 S6 S7 S8
Final D8 D5 D6 D7 D2 D4 D1 D3
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