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Abstract: A nonlinear robust control strategy based on the combination of non-singular fast terminal sliding mode control and
time delay estimation is proposed to solve the flight instability of Quad-rotor UAV caused by complex and variable environment
interference during flight. The proposed strategy uses cascade double closed—loop sliding mode control and time delay estimation
technology to realize on—line state estimation and real —time compensation, and effectively suppress the influence of external
interference on the system. The attitude loop adopts the non—singular fast terminal sliding mode reaching law, which eliminates
the chattering of the control law and converges the system state to the desired state in the finite time. The position ring adopts PID
sliding form surface to improve the positioning accuracy. The actual flight experiments show that the proposed strategy has good
engineering application value, with the flight speed being increased by 77%, acceleration by 63%, and the maximum

acceleration by 15. 50 m/s*, compared with the traditional cascade PID control strategy in high maneuvering flight scenarios.
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