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Design of UAV Attitude Robust Control System Based on
Backstepping Sliding Mode Algorithm

XIAO Yingnan, SUN Shuyu
(The Engineering&-technical Collage of Chengdu University of Technology, Leshan 614000, China)

Abstract: Aiming at the problem that the traditional UAV attitude robust control system is susceptible to external interference
and cannot precisely control the attitude angle, the left rudder surface angle and the right rudder surface angle, resulting in system in-
stability, a back— step sliding mode algorithm is designed. Robust control system for UAV attitude. Use the cascade PID controller
of the TMS320F28335 chip to control the UAV central processing unit. Choose MS— S3 servo drive to ensure high torque operation
when the motor is moving at high speed. Use STM32{407VGT6 attitude controller to control the rotor attitude. In the software
process design process, construct the UAV dynamic model, introduce the backstep sliding mode algorithm to construct the dynamic e-
quation considering the attitude angle, select the Lyapunov function to calculate the error variable, design the sliding mode control
law, and realize the software programming with the help of Visual C+ +6. 0, Complete the design of the UAV attitude robust control
system. According to the experimental results, when the time is 5 s, the attitude angle of the system reaches 6°, the left rudder sur-
face reaches 0.40°, and the right rudder surface angle reaches 0. 20°, which is consistent with the actual control result and has a pre-
cise control effect.

Keywords: backstepping sliding mode algorithm; UAV attitude; Robust control; Attitude Angle
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