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Faults detection and self-reconfiguration for execution units of Hex-Rotor
unmanned aerial vehicle based on multiple fault classification
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Abstract: The safety and reliability of the Hex-Rotor UAV were improved in order to detect the fault of
the execution units of Hex-Rotor unmanned aerial vehicle (UAV) quickly and accurately. The faults
detection and self-reconfiguration for execution units of Hex-Rotor UAV was proposed based on multiple
fault classification. The lift model of the execution units was established based on the classification of the
fault of the execution units. The fault observer group based on the extended Kalman filter (EKF)
algorithm was constructed to achieve fault detection and isolation. Then a self-reconfigurable control
algorithm based on multiple fault classification was designed by using the output signal of the fault
observer group. The effectiveness of the proposed algorithm was verified by theoretical analysis, numerical
simulation and actual flight. Results show that the algorithm can complete fault detection and isolation
quickly and accurately, and ensure the stability of the attitude control of the Hex-Rotor UAV under fault
condition.
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Tab. 1 Physical parameters of prototype
Hex-Rotor
’ 7.5 kg
e 3.95 kg
’ 0.45 m
. HeXfROtOr ( ) 1. 91 X103
1 : ( ) 4.21%10°
1 , Hex-Rotor I 0.363 kg » m’
.6 ’ I 0.363 kg + m’
’ 6 L 0.651 kg » m”
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