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Development of a cooperative assembly system with three industrial manipulators
using wire suspension structure

Osumi, Hisashi
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A cooperative system for assembling large objects using three

position-controlled industrial manipulators has been developed. By suspending an object with 6 wires
two of which are connected to each manipulator tip, excessive internal forces due to relative error
between the manipulators does not generate, and the object is rigidly positioned against external
forces below a certain value. In this system, an inverse kinematics algorithm that avoids the
concentration of tension on a specific wire while preventing the wire from slacking is proposed. In
addition, a control algorithm for inserting and pulling out the object from a hole have been
proposed based on the mechanical analysis, and its effectiveness has been verified by a prototype
system.
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PC PC 6

1ms RT-Lab 6
PID Ims RT-Lab
PC
DIPP-Motion /3D 0.453mm 0.136mm
165mm, 200mm 2.55kg
190mm 250mm
[0,0,0]

[0.84rad,-0.29rad,-0.11rad]
[-0.91mm,-2.73mm,-0.55mm,0.86rad,-0.28rad,-0.09rad]
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X,y
z
25mm
X
) Xy wirel[N] | 12.2 12.0 11.4
¢ wire2[N] | 5.9 7.0 9.4
wire3[N] 6.2 6.8 8.7
wire4[N] 1.9 0.5 -0.3
wire5[N] 0.8 0.5 1.4
wire6[N] 8.2 8.9 12.0

M2 | 2016 | 3180 | 4412

2
X[ mm] 5.66 -4.47
y[mm] -25.6 0.99
¢ deg -0.76 -0.39
6 deg 1.77 -0.28
¢ deg 5.49 0.29
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