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Fast MPC based disturbance rejection control for
aerial landing of a fixed-wing UAV

ZHANG Xiaotian* , LIAO Fei™ , HE Defeng”
(¥ College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ Aerospace Technology Institute, China Aerodynamics Research and Development Center, Mianyang 621000 )
Abstract

A novel disturbance rejection control method based on fast model predictive control ( MPC) is proposed to
solve the aerial approaching control problem of a fixed-wing unmanned aerial vehicle (UAV) landing at a ship
borne flight platform. By combination of the dynamics of the fixed-wing UAV, the external wind disturbance and
the approaching turbulence disturbance are accurately modeled in the airflow coordinates. Then the extended state
observer (ESO) is designed to estimate the system state and the specific lumped disturbance during the approaching
phase of aerial landing, and the effective compensation of the disturbance is implemented as well. Furthermore, the
longitudinal and lateral decoupling dynamics models of a fixed wing UAV are applied to formulate the aerial landing
control problem as a finite horizon optimal control problem subject to constraints. In the problem, the linearized
constraints for nearby random obstacles are constructed. By using the Lagrange method and receding horizon optimi-
zation principle, the approximate analytical solution to the constrained MPC problem is obtained. Finally, the nu-
merical comparison and simulation experiments verify that the proposed decoupled disturbance rejection control
method has elegant disturbance rejection performance and real time performance, which well meets the requirements
of automatic aerial landing.

Key words: fixed-wing unmanned aerial vehicle (UAV) , aerial landing control, model predictive control
(MPC) , extended state observer (ESO) , decoupling control
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