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Design of Integral Type Terminal Sliding Mode
Controlling Method for Hypersonic Vehicle Based
on Disturbance Observer

LIU Yi-ning', GUO Jian-guo', ZHOU Jun', WANG Guo-ging’
(1. Institute for Precise Guidance and Control, Northwestern Polytechnical University, Xi’an 710072, China;
2. Research and Development Center of China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract; A kind of Terminal sliding mode controlling method is proposed for hypersonic vehicle with
modeling uncertainties and external disturbance. Based on hypersonic vehicle pitch channel control system, a
new integral type Terminal sliding mode is put forward. By introducing the first order filter and combined
with Backstepping method, the singularity problem is eliminated. The compensation of controller performance is
realized by means of the disturbance observer. The stability of the system is proved with Lyapunov theory to
ensure the improvement of the dynamic performance of the system. The performances and robustness are
analyzed through hypersonic flight simulations. The simulation results show that:1) The disturbance observer
can follow the tracks of the disturbance rapidly;and 2) The Terminal sliding mode controlling method can
guarantee the stability and high control precision under the conditions of nominal parameter and large-scale
parameter perturbation.
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