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Abstracts Multi-arm cooperation robot system is required for more specific and dextrous jobs such as

transferring very large or heavy objects, or grasping work piece while processing on it.

There is little research

on 3-dimensional multi-arm robot. Here we propose two performance indices presenting isotropy of end-effector’s
acceleration and velocity capabilities with constraints of joint torques, that is Isotropic Acceleration Radius [IAR]

and Isotropic Velocity Radius [IVR].

Also the procedure to find 3-dimensional IAR, IVR is proposed, where

available acceleration set concept is used. The case of 3-dimensional two 3 joint robot system was simulated and

the distributions of IAR, IVR was studied.
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Fig. 1 3-dimensional multi-arm robot system
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Fig. 2 3-dim acceleration polyhedron due to joint torque
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Table 1 Specification of spatial 3 joint multi-arm robot
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Table 2 The value of IAR, IVR at several specific points

| A3 | IAR [m/s] | IVR [m/s] |
1 | (000,005, 041) 2141 904
2 | (030,010, 020) 1242 168
3 | (000,010,073) 30.48 0.59
4 | (010,010, 042) 1332 460
5 | (002,002, 058) 2443 | 751
6 | (000,010, 000) 21 | 615 |
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Fig. 4 Arm configuration and acceleration polyhedron
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