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ergy and Architectural Engineering, Harbin University of Commerce, Harbin 150028, China; 3. Qingdao Innovation and Develop-

ment Base of Harbin Engineering University, Qingdao 266000, China)

Abstract: This paper proposes a solution to the six degrees of freedom trajectory tracking problem of the Stewart plat-
form using a nonsingular terminal sliding mode control method based on a neural network. This method is applied to the
position and pose control of the Stewart platform. First, a kinematic equation is established by analyzing the position in-
verse solution and velocity inverse solution of the Stewart platform. Simultaneously, the dynamic equation is estab-
lished based on the Newton-Euler equation. By integrating the acceleration inverse solution, we obtain the state—space
representation of the platform. Subsequently, a nonsingular terminal sliding mode control law is designed using the
nonsingular sliding surface function. Considering the approximation characteristics of the radial basis function (RBF)
neural network, we employ this network to adaptively approximate the unknown term of the equation. An adaptive law
is then designed based on the second method of Lyapunov. Finally, the effectiveness of the controller design is proved
through simulations. The simulation results show that the proposed controller that uses an RBF neural network and
nonsingular terminal sliding mode outperforms the proportional integral derivative controller in terms of trajectory
tracking accuracy and dynamic characteristics.

Keywords: Stewart platform; parallel robot; dynamics; sliding mode control; adaptive control system; neural networks;

Lyapunov methods; nonlinear control
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