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An Optimal Attitude Control Method of the Combined Double Flywheel-single

Jet for an Underactuated Spacecraft

ZHANG Peng-Fei' HAO Jun-Hong?

Abstract Attitude control of the underactuated spacecraft enhances the reliability of the spacecraft. In this paper, based
on the angular momentum equivalent principle of jet attitude damping, the pulse width modulation formula is derived to
obtain the optimal attitude of the jet in the given attitude and the non-given attitude. Meanwhile, in order to achieve the
goal of the global optimal jet, the underactuated flywheel attitude control strategy is proposed to realize the maneuvering
of the spacecraft to the expected attitude. The attitude control principle and stability of the underactuated flywheel
spacecraft are further analyzed. The hardware configuration scheme of the coplanar double flywheel-single jet is proposed.
The angular velocity of the spacecraft is stabilized by the double flywheel combination, and the most realistic expected
attitude and maneuver of the fuel are achieved. The attitude maneuver path planning method based on two axis rotation
can realize the spacecraft attitude maneuver and stability control through the real-time allocation of attitude maneuver
timing relations. Finally, the spacecraft attitude control simulation results show that the coplanar double flywheel-single
jet owes the drive attitude damping scheme, enables attitude control of the spacecraft with less hardware configuration,
and consumes the least fuel.
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