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RBF Neural Network Adaptive Sliding Mode Control
for Quad-rotor Aerial Vehicle

HAN Ye-zhuang, HUA Rong
(School of Electrical and Electronic Engineering, Shanghai Institute of Technology, Shanghai 201418, China)
Abstract; In view of the uncertainty about the quad-rotor aerial vehicle system, a new control method is
proposed by combining sliding mode control with the adaptive neural network. Considering the existing
uncertainties in the actual system, such as inaccurate modeling and unknown parameters, and based on the
sliding mode control, we constructed a RBF neural network to on-line approach the unknown functions of the
system model, and designed an adaptive law to on-line estimate the weights of the neural network and the
unknown parameters using the Lyapunov method. The stability of the system was verified by Lyapunov
theorem. The simulation results show that; compared with the adaptive PID controller of the RBF neural

network, this controller has a shorter settling time, less overshoot and better resistance to disturbances, and it

also has a stronger robustness when the model parameters are changed.
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Fig.1 Structure diagram of quadrotor
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Fig.2  Structure diagram of controller
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