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Three-dimensional nonlinear adaptive terminal guidance law for
hypersonic vehicle with multi-constraint

PENG Shuangchun, ZHU Jianwen, TANG Guojian, CHEN Kejun
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract ; Aiming at the multi-constraint terminal guidance of hypersonic vehicle, a novel 3D ( three-dimensional ) nonlinear adaptive terminal
guidance law was proposed to resolve the problems of channel coupling, parameter perturbation and model mismatching. For the integrality and
concision in model description, a 3D guidance reference model and its corresponding practical guidance system were both constructed on the basis
of the concepts about line-of-sight twist and its rate. In order to guarantee the robustness and adaption, a 3D nonlinear adaptive guidance law was
deduced on the basis of the adaptive control theory. The stability of this guidance law was proved through mathematical deduction. With this novel

guidance law, the channel coupling, parameter perturbation and model mismatching problems were avoided and the multi-constraint of terminal

guidance was satisfied as well. The validity of this guidance law was also validated through simulation experiments.
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Fig. 1 Sketch map of guidance model
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Fig.2  Sketch map of adaptive guidance law
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