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Non-singular fast terminal sliding mode control of manipulator based
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Abstract: In order to solve the associated modeling error problems and the unknown disturbances in the robotic ma-
nipulator system, based on a disturbance observer, an improved non-singular fast terminal sliding mode control strategy is
designed. By using the disturbance observer, the total disturbance of the system is accurately estimated, then appropriate
gain functions are designed to enhance the exponential convergence of the disturbance observation error and achieve feed-
forward compensation for the controller. Considering the singularity problem in the terminal sliding mode, a non-singular
fast terminal sliding mode controller is expressed based on the disturbance observer, which can guarantee the finite-time
convergence of tracking errors and alleviate the effect of chattering of the controller output. Besides, in the process of
controller design, this work uses fal function instead of sig function to reduce the chattering influence and improves the
stability of the system and the tracking performance. Finally, by utilizing MATLAB software to conduct experimental
simulation, the effectiveness of the proposed controller is further verified.
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Fig. 1 Control block diagram of manipulator system
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