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Research on the coordination motion of redundant dual-arm
robot based on kinematics performance

ZHANG Yugiang'?, LAI Huige'

(1. School of Mechanical Engineering, Ningxia University, Yinchuan 750021, China; 2. Xi’an Changqing Technology Engineering
Co., Ltd., Xi’an 710018, China)

Abstract: The motion of a redundant dual-arm robot is subject to dual-arm coordination constraints when performing a
coordination task. To improve the coordinated motion ability of redundant dual-arm robots in its interactive workspace,
a kinematics performance index is proposed in this study, which can effectively reflect the flexibility of the redundant
dual-arm robot ABB YuMi’s coordinated motion. First, the robot kinematic model is established using the Denavit-
Hartenberg parameters and the dual-arm manipulability of a robot is analyzed. Then, the kinematics constraint relations
and corresponding motion control laws of the two coordinated motion modes are studied. Finally, based on the flexibil-
ity analysis, the dual-arm coordinative assembling of motor rotor and bearing and the dual-arm alphabetic drawing tasks
are constructed. Simulation and experiment are carried out to prove the validity of the dual-arm manipulability index and

correctness of the coordinated motion planning method.
Keywords: redundant dual-arm robot; workspace; coordinated motion; ABB YuMi; flexibility; manipulability; con-

straint relations; coordinative assembling
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Fig. 2 Structure size chart of the YuMi robot
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Table 1 Link parameters of the YuMi robot

i ai/mm @ /() df/mm  6/(°) ST
1 0 0 166 0 +168.5

2 0 -90 0 0 —143.5~43.5
3 0 —90 292 0 +168.5

4 40.5 90 0 0 —123.5~80
5 0 90 265 0 +290

6 0 —90 0 0 —88~138

7 0 90 36 0 +229
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