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Application Study of Hydraulically Parallel Kinematic Mechanism
Yutaka TANAKA *, Sho NIWA™, Toshiya SEKI ", Hiroyuki GOTO™™

Spatial parallel mechanism has been widely used to realize rigidity, high accuracy, multi-degrees-of-freedom
and complicated motion in application of industrial fields such as machine tools, coordinate measuring systems,
robot manipulators and motion simulators. In our project team, an active vibration compensation system on
traffic ships with Stewart platform type of hydraulically driven parallel kinematic mechanism is proposed and
developed to provide safe ship-based access to a floating structure such as offshore wind power systems. The
system consists of a motion stabilized platform with Stewart platform type of parallel kinematic mechanism
and a catwalk on the platform. The motion platform is supported on the main hull and kept in a horizontal
position by means of the six-degrees of freedom hydraulic parallel mechanism which control to absorb the
motion of the main hull in accordance with the control signal from an on-board computer and motion sensors.
In order to confirm the performance of the active vibration compensation by the parallel mechanism, a
prototype 3/10 scale model of the actual system used for the offshore experiments. The experimental results
show that the heave, roll and pitch motion of the top plate is greatly reduced with respect to the fluctuation of
the main hull. The performance of the hydraulically parallel mechanism absorber has been experimentally
confirmed. The dynamic behavior of the parallel kinematic mechanism has also been numerically confirmed
by the motion simulation using the simulation software, MATLAB+Simulink.
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Fig.1 Configuration of active vibration compensation
system



T ANSES) LW KD 2 EALE IR & O IZENE
XHD. EMIRICERY ik y, ko
R EfER R A R L, IR E I XD 45 BR
g U X O EE EEN I L VIRET D Z &
T, Ty N7+ —2OEENEES IR L, FTHH
Ihb.

3. AT —ILETIVIZ & HEFMEER
MER T LV A = X 202 X0 BRI
ZRER L, A7 —/VET I K HIYERERM A FEHE L
7o FEBRITALTUN P RIHE AT O ECiThiu7z.
Fig.2 |2 496 b > DOASBARDHEER MR _FIZERE L
T AT — VBT NVEROREF 2T, EFEEE—
a Y (RTK-GPS) % HHR | &R PKM @
7Ty N7 4 —h BICEREL, EENO LT ER)

Ehr & BRFENAEE, MR AELFHAIL

RTK-GPS Motion

Sensors Sensors

Fig.2 Scale model of the active vibration compensation
system on the ship
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Fig.3 Measured heave and roll motions of the main
hull and platform
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