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Optimal Reconfiguration of Spacecraft Formations
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Abstract: One of the key issues when working with formations of spacecraft is how
to reconfigure the formation in order to change its orientation, its pointing or just to
arrive to a given pattern. In this paper we treat these reconfiguration tasks as an opti-
mal problem and set out the problem using the finite element method. Although the
methodology is general, and suits to many different types of problems, the examples
that have been considered focus in some basic maneuvers of the TPF and Darwin
missions about the L2 Lagrange point of the Earth-Sun system.
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1 Introduction

In the last few years, the interest in constellations of spacecraft and formation flight has been
increasing. One of the major applications of this technique is for remote sensing missions, where
using the formation it is possible to increase the resolution as a virtual antenna, resulting in a
much larger one than using a single spacecraft. Examples of this procedure are missions such as
Darwin of the ESA and TPF of the NASA (see [5, 3]).

Among others, one of the problems one must face when working with formations of space-
craft are the reconfiguration maneuvers. For instance, several situations where the need of recon-
figuration of the formation appears are the following:

• There are some basic maneuvers that a formation must be capable to perform, such as
expansions and contractions, or simply to change the pattern to perform specific tasks.
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