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Research on motion imitation of dual-arm robot
based on hierarchical quadratic programming
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Abstract; The aim of this paper is to explore a way of retargeting the motion of the operator s upper hemisphere to the upper
hemisphere of the humanoid robot. Firstly, the paper uses the motion capture system to obtain human motion information, then
retarget the human posture information of the wrists in the task space to the robot wrists in real time, and build a quadratic problem
at the speed level to solve the angular velocity of the joints to reproduce the motions of the arms. However, in cases where the angle
of the elbow, based purely on wrist information, does not match expectations, this paper employs the redundant properties of the
arms to optimize the joint structure during motion. Therefore, this paper proposes a hierarchical quadratic programming algorithm
based on the null-space formulation with strict task prioritization, which takes the posture information of the wrist and elbow as
input, aiming to improve the retargeting accuracy between human and robot motions. Compared with the traditional quadratic
programming method, this algorithm not only has the ability of multi—tasking, but also tracks the desired wrist and elbow posture
target values at the same time, and the calculation time is increased by 71%. Finally, experiments of robotic imitation of the
operator’s motions are conducted on the MuJoCo simulation platform, and the results demonstrate that the proposed method
significantly enhances the real-time performance and naturalness of the human-robot motion imitation.
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Fig. 2 Transformation of operator’s coordinate data
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Fig. 3 Kinematics retargeting method
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Fig. 4 Point cloud image of Ula’s wrists workspace
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Fig. 9 Comparison of experimental results
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