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Shape Remain for Near-Earth Radial Equal Quality Collinear
Three-Craft Coulomb Force Formation
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(Aircraft and Aerodynamic Department, Aviation University of Air Force, Changchun,130022, China)

Abstract: The problem of the equal quality collinear three-craft Coulomb formation configuration control
is studied. Thanks to the complexity of the relative motion dynamics of the three-craft Coulomb forma-
tion, the idea of using the tethered formation model is proposed to establish the equal quality collinear
three-craft Coulomb formation. Considering the characteristics of dynamics model and the uncertain fac-
tors of the external environment, based on the nonlinear dynamic model which has been established, we
design the synovial feedback control law for equal quality collinear three-craft Coulomb formation in geo-
synchronous orbit. The feedback linearization is added in the synovial mode control to increase the sta-
bility and veracity of the controller, and to ensure robustness of formation. Simulation shows the meth-
od can make formation to desired configuration with favorable control performance.

Key words: three-craft formation; Coulomb force; dynamics modeling; geosynchronous orbit; synovial

feedback control
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