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In this research, we have developed a motion reduction device using an
underactuated parallel link mechanism. At first, as basic research, we performed mechanism design
and controller design of the link mechanism limited to 3 planar degrees of freedom including
connection with land, and verify the effectiveness by numerical simulation. Next, the controller was

expanded to 4 degrees of freedom, and the effectiveness as a motion reduction device was verified
by numerical simulation. In addition, the test equipment of the 3 DOF mechanism was manufactured,
and transferring from the ship to the offshore facility was reproduced using the water tank test
equipment to construct the experimental environment. Finally, it is confirmed that the motion of
gangway can be reduced against shaking of the ship using the motion reduction device in the
experiment.
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Fig.1 4-DOF mechanism in 3D space Fig.2 The motion reduction device and gangway

connected to land side.
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Fig.3 planar link mechanisms Fig.4 Example of movable area
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Fig.5 Modeling of motion Fig.6 Time histories of angle of ship (blue

reduction device and ship line) and gangway (red line)
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Fig.7 Experimental devices Fig.8 Time histories of angle of ship (orange line)

and gangway (blue line)
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