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Optimize PID control of fixed-wing UAV based on

singular perturbation method

ZHU Hanzhi, MEI Ping, LIU Yunping, ZHAO Zhongyuan, ZHANG Tingting
(School of Automation, Nanjing University of Informantion Science and Technology, Nanjing 210044 )
(College of Command and Control Engineering, Army Engineering University of PLA, Nanjing 210017)
Abstract
In order to improve the accuracy and response speed of fixed-wing unmanned aerial vehicle (UAV) and re-
duce the control error caused by the nonlinear system coupling, this paper proposes a dynamic modeling and control
method for fixed-wing UAVs based on singular perturbation. First, the velocity and posture of the fixed-wing UAV
are modeled, and the nonlinear model is linearized by using the small perturbation theory. Then the model is trans-
formed into singularly perturbed model with linear velocity and posture as slow varables and angular velocity as fast
varables. To get two subsystens, the singularly perturbed model should be decomposed into the slow subsystem with
linear velocity angle as the state variable and the fast subsystem with angular velocity as the fast variable. The pro-
portional integral derivative ( PID) controls of the fast and slow subsystems are designed respectively. Finally, the
feasibility and effectiveness of the PID optimization method based on fast and slow decomposition are verified by
Simulink simulation.
Key words: fixed-wing unmanned aerial vehicle (UAV) , singular perturbation, proportional integral deriva-

tive (PID) control, dynamic modeling, small perturbation theory
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