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Real-time obstacle avoidance trajectory planning for
redundant manipulators based on self-motion
GAO Qiyuan, CHEN Li
(School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] This paper proposes a real —time trajectory planning algorithm that utilizes the self —motion characteristics of the
redundant manipulator to establish a virtual repulsive velocity field between the obstacle and the manipulator to realize the obstacle
avoidance of the redundant manipulator. First, the improved gradient projection method is used to quickly calculate the minimum
norm solution to realize the main motion of the end effector, at the same time, a virtual repulsion velocity field is established around
the obstacle, and the redundant manipulator is moved from the virtual repulsion velocity action point closest to the obstacle. It is
divided into two parallel manipulators, and for the two non-redundant manipulators after splitting, the angular velocity components
of each joint caused by the virtual repulsion speed are quickly solved, and the self —motion obstacle avoidance angular velocity
components of the redundant manipulator is further solved by projecting to the zero space. Finally, the real-time obstacle avoidance
trajectory planning of the redundant manipulator is realized.
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Fig. 1 7-DOF redundant manipulator
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Tab. 1 D-H model parameters of the manipulator

j 0,/ (°) d//m a;/ m o/ (°)
1 q, -0.128 4 0 90
2 9, -0.0118 0 - 90
3 q3 -0.420 8 0 90
4 44 -0.0128 0 - 90
5 qs -0.314 3 0 90
6 6 0 0 - 90
7 q; -0.1059 0 180
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Fig. 2 Schematic diagram of virtual exclusion velocity field
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Fig. 3  Schematic diagram of two parallel manipulator after

splitting
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Fig. 5 The angular velocity component of the joint for obstacle

avoidance
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