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Cooperative control of a three industrial
manipulators with wire suspension mechanisms
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Fig. 1 Passive joint unit
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Fig. 2 Free motion space of rigid body suspended by two wires
and passive joint mechanism

Fig. 3 Schematic view of cooperative system using wires
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Fig. 4 The geometric relationship of robot hand and object
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Fig.5 Small displacement of manipulator tip and object
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Fig.6 Control flowchart
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Table 1 Position and posture of object

initial pos. final pos. target pos.

X -12.0 mm -0.0 mm 0.0 mm

Y 49.5 mm -1.5 mm 0.0 mm

VA 91.0 mm 0.0 mm 0.0 mm

?(z) -28.0 deg 0.72 deg 0.0 deg

e(y) -8.4 deg -0.55 deg 0.0 deg

o(x) 21.1 deg 0.15 deg 0.0 deg
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