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Fault Tolerant Control of Actuator Additive Fault for
Quadrotor Using Sliding Mode Observer

ZHENG Jiajing, LI Ping

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: In order to obtain better flight performance of quadrotor, considering the situation of external dis-
turbance, fault tolerant control design was conducted based on sliding mode observer for the problem of
quadrotor’s actuator fault. First, the model of quadrotor with the effects of disturbances and faults was built.
Then, a kind of sliding mode observer was designed to reconstruct the fault information and estimate the exter-
nal disturbances in real time. Finally, based on the obtained observation signals, the backstepping algorithm
was used to design attitude controllers for the inner loop and the position controller for the outer loop to realize
fault tolerance and disturbance compensation, which ensured that the quadrotor can track the desired trajectory
stably. Simulation results proved the effectiveness of the proposed scheme.
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Fig. 1 Physical structure of quadrotor
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