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Abstract: The reusable launch vehicle (RLV) features nonlinear, fast time-varying characteristics
and multiple control modes, which challenge attitude control in task-adaptability greatly. A dual-
loop sliding mode Reaction Control System (RCS) /Aerosurfaces compound controller scheme is
presented. Firstly, the dynamic model was established for the RLV which is equipped with Reac-
tion Control System (RCS) and aerosurfaces. Secondly, fast and slow loops control system was
designed based on time-scale separate theory. Sliding Mode Control Law (SMCL) was implemen-
ted to generate control moment commands. Thirdly, the control moment commands were mapped
into thrusters and aerodynamic effectors’ commands by control allocation module. Finally, daisy-
chain combination method was applied to deal with the harmonization problem of the RCS and
aerosufaces. Simulation result shows that the compound control scheme could meet the attitude
tracking performance requirements. Moreover, it also shows that the dual-loop sliding mode RCS/
Aerosurfaces compound controller could save RCS fuel effectively and achieves coordinated control
between RCS and aerosurfaces. The control scheme can also be used in other reentry vehicles or
aerospace planes.
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Fig. 2 RCS/aerosurfaces compound control system block diagram
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