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Design of Joint Lateral Torque Vibration Control System for
Mobile Robots Based on Data FCM Clustering

CHEN Zhenting, CHEN Fuqgiang, XU lijuan
(School of Artificial Intelligence, Guangzhou Huashang College, Guangzhou 511300, China)

Abstract: Research is carried out on the yaw vibration of joints in actual space mobile robots. Due to the multi-body dy-
namic coupling relationship and elastic influence between joints in its motion, the joints is prone to yaw vibration, and the tra-
ditional joint-independent force-feedback control has poor effects. In terms of hardware, a torque sensor is used to detect the
joint yaw torque, and a joint controller hardware with a CPU-+FPGA structure is designed. In terms of software, the char-
acteristics of the joint yaw torque vibration signal are extracted through ensemble empirical mode decomposition, and the
fuzzy C-means (FCM) clustering algorithm is introduced to identify the vibration mode and determine the control require-
ments. The combined control strategy is established by combining the proportion derivative (PD) controller and the linear
quadratic regulator (LQR ) control structure, considering joint torque feedback and motor position error to achieve final con-
trol. The test results show that for the low-frequency vibration of the left front-leg joint of the mobile robot, after the appli-
cation of this system, the maximum vibration of the vibrating joint is reduced to 0. 22°, ensuring the operation stability of the
mobile robot.
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