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Coordinated control of three cable tightly coupled manipulators with joystick
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Fig. 1 Schematic view of a cooperative system using wires
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Fig. 2 The geometric relationship of robot hand and object
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Fig. 3 Wire tensiom;and system constraints
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Fig. 4 Three degrees of freedom joystick
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Fig. 7 Configuration of experimental system
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Table 1 Terminal position of the object in positioning experiment

x[mm] | ylmm] | zlmm] | ¢lrad] | 8[rad] | W[rad]
X 0(;‘ 1.3 | 207 | 335 | 070 | 0.00 | 0.00
Xa(()l)‘= 100 | 236 | -30.1 | 0.69 | 003 | 0.00
Xto(é‘): 276 | 138 | -25.7 | 0.70 | 0.0 | 0.00
’f?)f;‘): 324 | 113 | -27.6 | 067 | 003 | -0.02
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Table 2 Wire tension at terminal position in position experiment
6
TIN] | ©IN] | ©IN] | ©oIN] | IN] | ©[N] T2
i=1
Sim( k
=0) 7.7 8.1 5.6 8.6 9.3 5.8 | 355.4
Exp( k
=0) 7.4 7.6 4.3 9.9 9.7 5.7 | 857.1
Sim( k
=-05) | 5.8 6.2 4.5 5.8 6.2 4.7 | 1888
Exp( k
=-05) | 42 6.9 6.3 6.3 7.7 5.0 | 227.2
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Table 4 The wire tension at the last position in Posture experiment
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Fig. 8 Pose experiment under minimum parametric solution
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Fig. 9 Pose experiments using redundant degrees of freedom
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Table 3 The final position of the object in Posture experiment

x[mm] | ylmm] | zlmm] | ®[rad]l | 8lrad] | ylrad]
%;éf 200 | 200 | -200 | 070 | 006 | 0.06
Xa(()l)‘: 428 | 3348 | -31.84 | 071 | 023 | 0.11
Xg;‘): 200 | 20.0 | -200 | 070 | -0.09 | 0.00
XZE)(;(): 172 | 152 | 201 | 071 | -0.07 | 0.2
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