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Fault detection of actuator fault for UAV based on zonotopes
YANG Yuwei, HU Zhi, ZHANG Wei
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In this paper, an unknown input observer is designed to estimate the actuator fault of Quadrotor UAV. The fault
interval is formed by zonotopes to complete the fault detection. First, the Unmanned Aerial Vehicle’ s nonlinear system is linearized
by Taylor series expansion. The actuator fault term is regarded as disturbance term and this term is eliminate by a unknown input
observer. Secondly, the fault interval is formed by zonotopes. The fault detection is completed by comparing the actuator’ s fault
residual generated by Quadrotor UAV system with the fault interval. Finally, the effectiveness of fault detection of UAV attitude

control actuator system is verified on the MATLAB simulation platform.
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Fig. 1 Abrupt fault diagnosis result
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Fig. 2 Slow time—varying fault diagnosis result
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