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Abstract:

A high maneuver flight controller using online identification of aerodynamic parameters based adaptive nonlinez
predictive control (ANMPC) is proposed for an unmanned aerial vehicle with unknown aerodynamic parameters.
an nonlinear model predictive control (NMPC) controller is designed in accordance with the feedback-linearized
unmanned aerial vehicle dynamical model. The systematic handling of input and state constraint violations in a |
maneuvering flight is achieved by solving an online constrained optimization problem. In this way, accomplishm
anti-windup is guaranteed. Secondly, the unknown parameter matrixes, which are formed from the unknown
aerodynamic parameters in the unmanned aerial vehicle dynamic model, are identified in real time by means of
step method which combines the iterated extended Kalman filter (IEKF) and the recursive least square (RLS) es
with forgetting. In the meantime, the unmanned aerial vehicle dynamical model is updated with identified aerod
parameters to compensate for model mismatch. In this way, robust performance of the NMPC controller is imprc
updated model information. Finally, simulation results for attitude command tracking in the presence of perturbe
aerodynamic parameters demonstrate that all perfor-mance requirements are satisfied and the robustness is
successfully achieved by the designed controller.

Keywords: flight control aerodynamic disturbance identification of aerodynamic characteristic adaptive cor

nonlinear model predictive control feedback linearization
Received 2013-01-11; published 2013-05-07

Fund:

Ex QR BEIE 4 (61203354)

Corresponding Authors: 5klE%, Tel.: 029-84741963E-mail: zsx1963@aliyun.com  Email: zsx1963@aliyun.co



About author: Ti8Y, HEEF70E, TEUFTT M. BEATNEEE R 50, Tel: 029-84741963E-mail:



