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Six—-DOF Guidance Control Law Design for RLV Re-entry Flight
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Abstract ; An integrated high order sliding mode guidance law and backstepping attitude control scheme is proposed for six—DOF
guidance and control, thus achieving high precision six - DOF trajectory tracking of universal reusable launch vehicle ( RLV).

HORUS-2B vehicle is taken as object of study and the constrained predictive correction method is used to plan the reentry nominal
trajectory. The longitudinal trajectory guidance law and lateral guidance logic are established based on high order sliding mode by the

trajectory motion equations. The Backstepping attitude control law with disturbance observer is designed to guarantee timeliness and

precision of attitude angle tracking, and this system is integrated with the guidance system effectively. Monte Carlo simulation shows

that the six-DOF guidance control law designed possesses a good trajectory tracking accuracy and strong ability and its model

uncertainty is overcome.

Keywords : six-DOF; guidance and control; high—order sliding mode; Backstepping; disturbance observer
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