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Active Fault Tolerant Control for Quadrotor UAV Based on Gain Scheduled PID
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Abstract; In this paper, an active fault tolerant control method based on interpolated gain scheduled PID (IGS-PID)
was proposed and tested on the experimental flatform to accommodate the failure of hovering UAV actuator’s fault.
Firstly, a fault model set was established according to different failure rates and the multiple model fault diagnosis
algorithm was used to estimate the size and time of the fault. Secondly, based on the estimated fault size, the control
law was switched to the corresponding fault control law to realize different faults tolerant control. Finally, the pro-
posed method was verified at the experimental platform. The flight test results show that compared with the simple
PID controller, the active fault tolerant control method based on interpolated gain scheduled PID can effectively en-
hance the quadrotor’s fault tolerant performance.
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&1 Qball-X4 &%
Tab. 1 Qball-X4 parameters
ZH 0
K/N 120
w/ (rad/s) 15
Jeon/ (kg « m*) 0.03
Joien/ (kg m*) 0.03
M/ (kg) 1.4
L/m 0.2
F, F,
U, u,
B2 FE/(MMNZzhEs

Fig. 2 Roll/pitch axis model
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fault diagnosis algorithm
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