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Longitudinal inversion control system design

for near-space vehicle

WANG Peng, LIU Luhua, WU Jie
(College of Aerospace and Materials Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Near-space glide vehicle motion was modeled by nonlinear longitudinal dynamic equations. The Inverse system of this model was

obtained by using dynamic inversion approach. The relative degree of dynamic model was equal to the rotational motion system order, so rotational

motion dynamic model could be Input/Output linearization completely. The dynamic inversion method and optimal control were used in inner-loop

and outer-loop for the longitudinal dynamic model. Simulation studies demonstrate that the proposed controller tracks the pitch angle or angle of

attack command accurately, meets the performance requirements with acceptable control inputs and is robust with respect to the parametric

uncertainties and external disturbance.
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Fig.1 Longitudinal inversion control system structure
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Tab.1 Initial parameters in simulation
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Fig.2 Results under the pitch angle command and local enlargements
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Fig.3 Results under the angle of attack command and local enlargements
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