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Study of Residual Vibration Suppression for A Large Robotic Manipulator in Space
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Abstract :This paper describes a method for operating large robotic manipulators, which generally has flexible links
and joints in space. Vibration induced by flexibility is a serious problem when operating a long manipulator in orbit.
Once vibration has occurred while a manipulator is handling a payload, the operator must wait for the vibration to be
damped before proceeding, which decreases working efficiency. We studied a control method to suppress vibration
during both manual and automatic operations. We investigated an Input Shaping feed-forward control method for

damping residual vibration during operation. We discuss in detail the results of the pre-shaping vibration suppression

Hig 3

and manual operation experiments in this paper.
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Fig.2 Input Shaping Application to Manual Operation Mode
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Fig.4 Trapezoid Velocity Command profiles
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Fig.5 Experiment Result of Alteration of the End-Effector
Table 1 Suppression Rate of Trapezoid-Shape Experiment
Shaper Residual Vibration, [cm]|Suppression Rate, [%)]
Trapezoid UnShaped 4.20 100
Trapezoid ZV 0.95 22.6
Trapezoid ZVZV 0.10 2.4
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Fig.6 Sine-Curve Command Profiles
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Fig.7 Experiment Result of Alteration of the End-Effector
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Table 2 Suppression Rate of Sine-Curve Experiment

Shaper Residual Vibration, [cm]|Suppression Rate, [%]
Trapezoid UnShaped 4.20 100
Sin Wave UnShaped 0.36 8.6
Sin Wave ZV 0.18 4.3
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Table 3 Suppression Rate of Sine-Curve Experiment
Shaper Residual Vibtration, [cm] Suppression Rate, [%]

UnShaped 5.58 100

ZV 2.16 38.7

ZND 0.39 7.0

ZNZV 0.17 3.0

ZNDZV 1.18 21.1
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Fig.9 Command Profiles of Manual Operation Experiment
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