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Sliding mode control based on backstepping

approach for a quadrotor aircraft

Niu Hongfang, Wu Huaiyu, Chen Yang
(School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081 )
Abstract

In order to solve the complex nonlinear problem of an underactuated quadrotor’ s aircraft controllable model, a
method for design of sliding mode controllers based on backstepping is presented. The design method simplifies the
dynamics model of a quadrotor aircraft, and decomposes the system into a fully actuated subsystem and an underac-
tuated subsystem, and then, derives the surface of sliding mode control by using the backstepping control method
based on the variable structure control theory of sliding mode, designs the control law for the above two subsystems
respectively, and designs the backstepping based sliding mode controller for the system. The system stability under
the use of the new design was verified by using the Lyapunov stability theory. The simulation conducted based on
Matab/Simulink showed that the use of the proposed design method could create effective sliding mode controllers
for quadrotor aircrafts.

Key words: quadrotor aircraft, sliding mode control, backstepping approach, fixed hover, trajectory tracking
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