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Abstract Several input shaping techniques are suggested to reduce the vibration of a flexible manipulator.

The theories of typical 4 methods{Singer, Tuttle,
experiment of one link flexible manipulator.

Feddema, Zuo) are explained and are tested by the
Zuo’'s method is the best of all with respect to its robustness.
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Fig.1 Principle of the vibration cancellation
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Fig. 2 Open loop & Closed-loop input-shaped filter
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Fig. 3 Layout of flexible manipulator control system
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Table. 1 Properties of the flexible manipulator
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Table. 2 Vibration mode of manipulator
mode # wilrad/sec), (Hz) <5 ]
1 157141 (25H2) 0.03
2 98 4787 (15.6733Hz) 0.1
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Fig. 4 (a) Vibration control by Singer’'s method
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Fig. 4 (b) Vibration control by Tuttle’s method
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Fig. 4 (¢) Vibration control by Feddema’'s method
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Fig. 4 (d) Vibration control by Zuo’s method
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