Vibration Control of a Flexible Single Link Robot Manipulator Using Neural Networks
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Abstract

In this paper, applications of neural networks to vibration control of flexible single link robot
manipulator are considered. The architecture of neural networks is a hidden layer, which is comprised of
self-recurrent one. Two neural networks are utilized in a control system ; one as an identifier is called
neuro identifier and the other as a controller is called neuro controller. The neural networks can be used
to approximate any continuous function to any desired degree of accuracy and the weights are updated
by dynamic error-backpropagation algorithm(DEA). To guarantee convergence and to get faster learning,
an approach that uses adaptive learming rates is developed by introducing a Lyapunov function.

When a flexible manipulator is rotated by a motor through the fixed end, transverse vibration may
occur. The motor torque should be controlled in such a way, that the motor is rotated by a specified
angle, while simultaneously stabilizing vibration of the flexible manipulators so that it is arrested as soon
as possible at the end of rotation. Accurate vibration control of lightweight manipulator during the large
changes in configuration common to robotic tasks requires dynamic models that describe both the rigid
body motions, as well as the flexural vibrations.

Therefore, dynamic models for a flexible single link manipulator is derived, and LQR controller and
neural networks controller are composed. The effectiveness of the proposed neural networks control
system is confirmed by experiments.
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Fig.2 LQR control system.
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Fig.7 Total displacement angle control.
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Fig 8 End-point vibration control.
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