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Quad-rotor Model

e 6 degrees of freedom body




Quad-rotor Model

Active Fault Tolerant Control
of Quad-Rotor Helicopter

Quad-rotor dynamics
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X. Zhang, Y. Zhang, “Fault Tolerant Control for Quad-rotor UAV by Employing Lyapunov- based Adaptive
Control Approach”, AIAA Guidance, Navigation, and Control Conference, Toronto, Canada, Aug. 2010.
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Active Fault Tolerant Control
of Quad-Rotor Helicopter

] Fault Detection

degraded
performance

Unacceptable
performance

fatlure

e
\/E M. Witczak, Modelling and Estimation Strategies for Fault Diagnosis of Non-Linear Systems,
Berlin : Springer, 2007.
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Fault Detection
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Fault Detection: Residual Generation
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Fault detection: Residual Evaluation

* Time window ‘ 10 iterations

|| > —0.3 fault

e Threshold
e {Irl < 0.3 fault free
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PID Controller
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PID Controller
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PID and Reconfigured PID
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Sliding Mode Controller
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Sliding Mode Control
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Comparison
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Conclusion

Quad-rotor modeled
PID and Sliding mode controller implemented

PID controller performance in fault tolerant improved by
Extended Kalman filter and gain scheduling

Sliding mode performance improved by adding integral to
sliding surface

Integral sliding mode seems the best between other methods






