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Robust backstepping control of input-constrained hypersonic vehicle

LUO Changxin'* * , ZHANG Dongyang’®, LElI Humin®, BU Xiangwei®, YE Jikun®

1. College of Graduate , Air Force Engineering University , Xi’an 710051, China
2. College of Air and Missile Defense , Air Force Engineering University , Xi’an 710051, China

Abstract. A robust backstepping control method based on auxiliary error compensation is proposed to solve the problem of
amplitude and rate limitation of the actuator of the flexible Air-breathing Hyperso{@ Vehicle (AHV) model with parameter
perturbation. The improved auxiliary system is used to ensure the stability of th@slas'ed-loop system and the boundedness of
the tracking error when the amplitude and rate are constrained at the n’te\)t'uﬁe. The Finite-time-convergent Differentiator
(FD) is used to realize effective estimation of the virtual instruction aq)lgts"first derivative, and then a Nonlinear Disturbance
Observer(NDQO) is designed. The uncertainties of the model are é}‘t)i’mated smoothly to further improve the control precision.

\
The effectiveness of the proposed control method is verifi@Q\Qy‘;hnulation.
\ *

% .
Keywords : hypersonic vehicle; robust backstepp\'f? control; auxiliary error compensation; finite-time-convergent differenti-

ator; nonlinear disturbance observer \{‘
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