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Modeling and control of electric single ducted fan unmanned aerial vehicle

WANG Hanghui'?, ZHOU Jingliang', ZOU Cheng"?, ZHOU Mengxin'
(1. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. Fujian Key Laboratory of Intelligent Machining Technology and Equipment, Fuzhou 350118, China)

Abstract: A novel electric single-ducted-fan vertical takeoff and landing ( VTOL) aircraft is modeled,
integrating the advantages of both fixed-wing and multirotor configurations. The proposed aircraft features high
vertical takeoff and landing efficiency and fast dynamic response. To address the overshoot and oscillation
issues caused by large initial errors between the reference signal and system output, a model predictive control
(MPC) -based three-dimensional position controller is proposed. Compared with the conventional proportional-
integral -derivative (PID) controller, the MPC controller exhibits faster response speed and higher convergence
accuracy. A visualized control validation is conducted through MATLAB/Simulink and FlightGear co-
simulation, with simulation results confirming the effectiveness of the proposed control strategy. Finally,
outdoor flight experiments validate the feasibility of the design and the stability of the control system.
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