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Methodology:

Multi-agent systems whose control structures are designed by using the principles of
swarm intelligence seem to be among the most promising technologies for the design
of autonomous vehicles to undertake missions in the space. To study the potentialities
of this approach, we developed a distributed control strategy for a swarm of satellites
to autonomously form a lattice in orbit around a planet. The algorithm is based on
the artificial potential field approach and follows the principles of swarm
intelligence: interactions among satellites are only local and no explicit




communication is needed. We obtained the control parameters with a genetic
algorithm to maximize the precision of the formed lattice.

Results:
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Distributed control strategy for a swarm of satellites

2. Precision does not depend on the number of satellites used, convergence
achieved from all initial distributions of satellites

Reuse of known results in crystallography

4. Optimization of the control parameters
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Highlights:

1. We developed a distributed control strategy for a swarm of satellites to
autonomously form a bi-dimensional hexagonal lattice in orbit around a
planet.

2. Experimental evaluation shows that the precision does not depend on the
number of satellites used, and that convergence is achieved from all initial
distributions of the satellites.

3. The method employed to design the strategy exploits known results in
crystallography, which may open a new way for conceiving lattice formation.

4. The control parameters have been evolved to optimize the precision of the
final lattice.




