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Chaos Control of the Pitch Motion of

the Gravity-gradient Satellites in an Elliptical Orbit
Mokin Lee*

ABSTRACT

The pitch motion of a gravity-gradient satellite can be chaotic, depending on the
ratio of mass moments of inertia and the eccentricity of the satellite orbit. For a
precise prediction of motion, chaotic pitch motion has to be changed to non-chaotic
motion. Feedback control can be used to obtain nonchaotic pitch motion. For chaos
control and stabilization of the pitch motion of a gravity-gradient satellite, a feedback
control system is designed, based on the linear nonautonomous system obtained by
linearizing the nonlinear pitch motion. The control law obtained has two parameters
and is applied to chaotic nonlinear pitch motion. The nonlinear control system satisfies
the proposed control objectives in the range of the nonchaotic parameter space.
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