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Pre-slack control of cable-driven parallel mechanisms based on

error prediction and compensation model

Fan Yin, Jin Huiliang, Ye Qian
( School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240 )
Abstract

Based on the analysis of motion control process with cable length error, a pre-slack control method based on
error compensation model is proposed to improve the accuracy and continuity of motion. According to the vector
closed-loop principle, the kinematic and non-linear error model is established, and a long-short term memory
(LSTM) neural network is used to predict and compensate the non-linear error. Then, the master and slave control
cables are assigned based on the discrete control period to realize the pre-slack control of the system and reduce the
shaking of the end-effector. The simulation results show that the accuracy of the end-effector pose is improved after
the error compensation with the pre-slack control, and both the end-effector pose and the cable force are much
smoother than the traditional control. This verifies the feasibility of this method.
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