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Study on Active Fault Tolerant Flight Control Systems for
Quadrotor UAV with Actuator Failures

Xing Xiaojun, Chen Xiaoran, Huang Longliang, Fan Dongsheng

(School of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The rotor blades’ fatigue fracture of Quadrotor UAV easily causes the instability or even crash of the
UAYV due to high-load and long-endurance flight missions. Under this circumstances, an active fault-tolerant flight
controller of Quadrotor UAV based on integral sliding mode is proposed to strengthen the fault-tolerant capability of
UAV’s attitude and position. First of all, nonlinear mathematical model of quadrotor UAV with actuator failures is
derived by kinematics and dynamics analysis. Secondly, a fault observer is constructed to determine when the actua-
tor failure will occur, subsequently the UAV s attitude and position flight controllers are compensated using integral
sliding mode control. The digital simulation and flight test shows that the controller has powerful fault-tolerant ca-
pacity and preferable dynamic and static characteristics which can stabilize the attitude and position responses of

UAYV when partial failure of single blade occurs.

Keywords : controllers; design of experiments; fault tolerance; MATLAB; unmanned aerial vehicles( UAV')



