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Iterative Learning Control Based Formation-Keeping
Method for Constellation Collision Avoidance
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Abstract: Due to the periodicity perturbation of low earth orbit (LEQO) satellite constellations, an iterative
learning control (ILC) based formation keeping method is proposed. The method consists of feedback
control and ILC control which respectively attenuate the influence of aperiodic and periodic perturbation on
the accuracy of formation keeping. Collision of constellation satellites can be effectively avoided by precise
formation keeping under the condition of unknown earth’s non-spherical gravitational perturbation. The
simulation shows that the ILC method greatly improves the precision of orbit keeping with a smaller con-
trol input under the influence of earth J, perturbation compared to traditional feedback control, and the
collision risk between constellation satellites with similar orbit heights is significantly reduced. The con-
troller can be flexibly activated with the convergence ensured.
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