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Vibration-Suppression Control Technology for Robot Arms Utilizing Dynamics Modeling
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Serial-link robot arms have been introduced into automated lines in order to improve productivity. To further increase their speed of operation,
these robot arms must be controlled with high acceleration and deceleration while suppressing arm-tip vibration due to elasticity of the reduction
gears built into each joint of the arms. A dynamic model-based control technology taking joint torsions of the robot arm into consideration is required
for this purpose. However, it is difficult to design feedback gains of the nonlinear observer for estimation of the torsion angular velocity.

As a solution to this issue, Toshiba has developed a vibration-suppression control technology using a torsion angular velocity feedback scheme
with a nonlinear observer that eliminates the need to design feedback gains by taking advantage of the high identification accuracy of the dynamic
model employed. This technology can be implemented as a controller that can be plugged into existing joint servos.
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Prototype two-link robot arm with elastic joints
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controller for vibration suppression
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