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Design of Continuous Rotation Control System for
Single Link Flexible Robot Arm

LU Nanfang', XIE Zhengiang®, LONG Guangtao' , ZHANG Nannan',
SUN Xinhuan®, HUANG Jiang®
(1. Guizhou Vocational Technology College of Electronics & Information, Kaili 556000, China;
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Abstract; During the continuous rotation process of a single link flexible robotic arm, its own flexibility causes elastic de-
formation, resulting in abrupt turning curves at the end of the robotic arm and significant angular errors of the robotic arm.
Therefore, this paper focuses on a continuous rotation control system with the single link f{lexible robotic arm. This system
hardware is composed of an position sensor, main control power supply, and drive circuit. In the system software, the Euler
Lagrange equation is used to construct a dynamic model for the single link flexible robotic arm. Based on this dynamic model,
the spatial positions of multiple control points are determined, and then, the B-spline curve fitting algorithm is used to plan
the continuous rotation trajectory of the robotic arm. A fuzzy PI controller with the continuous rotation of the robotic arm is
constructed by combining pole placement method and fuzzy rules. A disturbance observer with low-pass filtering as the core is
introduced to optimize rotation control results through the compensation of disturbance torque. Experimental results show
that under different working conditions, the system achieves continuous rotation control, with a rotation angle error of less
than 10 X107 rad, which better meets the requirement of flexible robotic arm rotation.
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