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Research and performance analysis of fault—tolerant control of
quadcopter UAV based on INDI

WU Wenhao, ZHAO Jinxing, LI Chen, LIU Haohao

(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Quadcopter UAVs are prone to failure due to long—term high—speed rotation and speed change of the actuator, resulting
in economic losses and threatening the safety of pedestrians on the ground. To solve this problem, this paper uses the feedback linear
scoring method of Incremental Nonlinear Dynamic Inverse (INDI) to design a cascade feedback fault—tolerant controller with outer
loop PID position control and inner loop INDI attitude control, analyzes the zero dynamic stability of the control system, and
conducts software—in—the—loop simulation tests by building a platform. The results show that the UAV can still maintain good flight
ability after actuator failure, at the cost of losing the control of yaw to continue spin and maintain a certain stability.
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Fig. 1 Quadcopter UAV control model
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Fig. 2 Framework of fault—tolerant controller
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