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Attitude control of quadrotor UAV based on variable parameter sliding mode control
WANG Xiangning, WANG Chaoli, YAN Fei

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

[ Abstract] In order to stably control the position and attitude angle of the drone, a nonlinear controller combining sliding mode
control and state feedback control is proposed. In this study, the kinematics model of the quadrotor UAV is established, and a
variable parameter sliding mode control and state feedback control method is proposed. The controller design is divided into two
stages: the design of the attitude subsystem becomes slippery. The membrane controller first ensures that the fast convergence
performance of the three attitude angles can meet the design requirements of the second stage; on the basis of completing the design
of the first stage controller, the real-time tracking performance on the three axes of the position and attitude is guaranteed to reach
the desired position in a limited time. In this paper, the existing standard sliding mode control method and state feedback method
based on homogeneous system method and corresponding controller are introduced, and comparative analysis experiments are carried
out. The simulation results show that the designed nonlinear controller can not only effectively track the time-varying target value,
but also has better convergence performance.
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Fig. 1 Four-rotor UAV coordinate system
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