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Abstract: Considering the influence of model parameter uncertainties and external disturbance on the reentry guidance
and control, we investigate the guidance and control problem for reentry hypersonic vehicles based on the quasi-continuous
high-order sliding mode control strategy. Firstly, the design process of reentry guidance command is introduced. Secondly,
the control-oriented attitude model is developed via model reduction based on reentry flight characteristics. On this basis,
sliding mode surfaces are designed by introducing new control variables, and then the decoupling for each attitude channel
is achieved. Thirdly, in order to reduce the control chattering, the virtual-control is introduced to augment the system, and
then a third-order quasi-continuous sliding mode reentry attitude controller is designed based on homogeneity theory which
ensures that the system to be able to track the guidance command in finite time. Finally, the integrated guidance and control
with six-degrees-of-freedom simulation results demonstrate that the developed control of the nominal trajectory and reentry
attitude can be achieved based on the proposed control strategy without the loss of robustness.

Key words: hypersonic vehicle; reentry attitude control; quasi-continuous high order sliding mode; virtual control;
integrated guidance and control
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