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Fuzzy Vibration Control of 3 DOF Robot Manipulator with Flexible Link
Jae-Won Kim, Hyun-Seok Yang,and Young-Pil Park
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Abstract

Performance and productivity of robot manipulator can be improved by increasing its working
speed and extending its link length. But heavy weight of the commercial robot links, considered
as “rigid body”, limits its maximum working speed and the weight of the links can be reduced for
high speed operation. But this light-weight link or long link for special use cannot be considered
as “rigid” structure and vibration of the link due to its flexibility causes errors in end-effector
position and orientation. Thus the elastic behavior of the flexible link should be taken care of for
increasing work speed and getting smaller error of end-effector position. In this paper, the fuzzy
control theory is selected to design the controller which controls the joint positions of the robot
manipulator and suppress the vibration of flexible link. In the first place, for the 1 DOF flex-
ible link system, the fuzzy control theory is implemented. The controller for the 1 DOF flexible
link system is designed. Experimental research is carried out to examine the controllability and
the validity of the fuzzy control theory based controller. Next, using the extended design schemes
for the case of the 1 DOF flexible link system and using the experimental phenomena of the 3 DOF
flexible link system, the fuzzy controller for the 3 DOF flexible link system is designed and
experimented.
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