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Proposal of compensation method of positioning error for cooperative assembly
system consisting of three industrial manipulators with wires
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Fig. 1 Cooperative system model using wires
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Fig. 2 Schematic model of assembling work
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Fig. 3 The geometric relationship of robot hand and object
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Fig. 4 Schematic model at the time of contact

Table 1 The number of condition equation and unknown
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Fig. 5 Schematic view of geometrical condition
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Fig. 6 Experimental system
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Fig. 7 Configuration of experimental system
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Table 2 Comparison of theoretical value and actual value

ZporelIMm] 0.0 1.3 0.0 0.5
7,[N] 8.3 8.4 0.0 0.2
7,[N] 16.5 15.9 0.0 0.1
75[N] 7.5 8.2 0.0 -0.5
7,4[N] 0.0 -0.7 0.0 0.5
5[N] 0.0 0.0 9.1 9.4

74[N] 0.0 0.0 8.5 9.1

Table 2 225 1, 11 & bR ONMERD O EMLE IR <,
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Table 3 Object position and orientation after correction

Experiment (I) Experiment (II)

Target After Target After

x,[mm] -53.1 -57.5 16.9 23.2
Yo mm] -5.8 -10.9 -34.7 -31.8
2, mm] 0.0 -0.8 0.0 -2.3
Roll [rad] 0.72 0.70 0.72 0.76
Pitch [rad] 0.00 -0.02 0.00 -0.03
Yaw [rad] 0.00 -0.02 0.00 -0.06

Experiment (I) Experiment (II)
Theoretical Actual Theoretical Actual
x,[mm] -40.8 -40.4 7.1 7.0
y,[mm] 0.0 0.6 -22.8 -23.6
z,[mm] 16.6 17.9 23.1 22.6
XporelMmm] -53.1 -61.5 16.9 16.0
YhorelMM] -5.8 -3.9 -34.7 -31.5
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