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Dynamic Control Experiment on a Parallel Robot HEXA

Masaru Uchiyama*, Tetsuya Sadotomo* and Kazuyuki Masukawa*

A 6-DOF parallel robot called HEXA which we have developed recently is suited for very fast motion. In this
paper, we apply dynamic control to the HEXA robot to improve the accuracy of its trajectory tracking in the fast
motion. First, we present a simple dynamic model for the HEXA robot to decrease the cost of computation and,

then, experiment on identification of its parameters. We adopt so-called Adept motion, which is commonly used as
a benchmark to measure the ability of fast motion, to evaluate the effect of the dynamic control. The results of the
experiment on the dynamic control show that the control improves the trajectory tracking accuracy dramatically.
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Fig.4 Simple dynamic model of HEXA robot
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Table 1 Measured values of motor driver gains
Motor driver gain . C .
Motor Static friction R [Nm
K, [Nm/ (rad/s)] i
M1 11.0 0.671
M2 12.4 0.440
M3 12.0 0.0842
M4 11.5 0.923
M5 11.1 0.428
M6 11.2 0.258
T T T T T T T T
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e Least square method -
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Velocity command [rad/s]
Fig.5

Results of motor driver gain identification experiment
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Table 2 Friction parameters

Viscous friction Coulomb friction
V [Nm/ (rad/s)] R [Nm]
Motor
positive negative positive negative
direction direction direction direction
M1 0.146 0.141 2.24 1.47
M2 0.141 0.143 1.28 0.767
M3 0.164 0.162 1.37 1.50
M4 0.157 0.146 1.74 0.893
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M6 0.101 0.0663 0.757 1.15
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Fig.6 Adept motion

Table 3 Start and end points of Adept motion

Start point | End point
z [m)] -0.15 0.15
y [m] 0.0 0.0
z [m] —0.5686 -0.5686
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Fig.7 Block diagram of dynamic control
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