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Abstract

For the fast maneuver of spacecraft formation flight, an optimized cooperative control strategy
based on the consensus algorithm is introduced. Considering J2 perturbation, relative motion be-
tween satellites is described by a new state transition matrix, appropriate for arbitrary elliptical
orbits. Based on the Lambert problem, multi-impulsion orbital transfer strategy is proposed, con-
trolled through single-order consensus algorithm. With formation maintained during orbital trans-
fer, the minimum fuel-cost cooperative strategy is optimized via genetic algorithms (GA). Simula-
tion results show that the consensus control strategy provided is effective and satisfying, espe-
cially fit for configuration maintenance during orbital transfer of the formation.
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Figure 1. Formation configuration with virtual structure
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Figure 2. Initial formation configuration
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Table 3. The optimal variables and indicators
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Figure 3. Genetic algorithm optimization
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Figure 4. Formation orbit maneuver
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Figure 6. The relative distance between members in
a formation maneuver under control
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