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Redundant manipulator joint-velocity constraint scheme based on pseudoinverse

Li Kene,Ma Yuru, Wang Wenxin, Liu Chao

(School of Electrical Electronic and Computer Science, Guangxi University of Science and Technology, Liuzhou 545006, China)

Abstract: The pseudoinverse-type solution may exceed the physical limit of a manipulator. To address this problem, two kinds of joint-
velocity constraint schemes of redundant manipulator based on the pseudoinverse algorithm are proposed. Firstly, according to the
tracking task of the end-effector, the pseudoinverse algorithm is used to analyze the redundancy at the velocity level. Secondly, two
constraint schemes are utilized to limit and compress the specified joint velocity. A new velocity solution is obtained to perform the
specified trajectory-tracking task. Then, the error compensation function is designed to eliminate the position error of the end-effector to
ensure the smooth execution of the tracking task. Finally, simulation results based on the MATLAB software are analyzed and discussed.
The algorithm is further evaluated using a six-DOF manipulator which is controlled by the Arduino platform. These results show that the
maximum tracking errors do not exceed 3x10™* m with two proposed constrained schemes. And the time-varying function constrained
scheme can achieve better velocity stability when the joint velocity is limited.
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Fig. 1 The manipulator D-H coordinate system
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Table 1 D-H parameter table

ES 0,/(°) a,/(°) a,/mm d,/mm
1 0, 90° 46.5 78.6
2 0, +90° 0° 117.5 0
3 0, 90° 18.5 0
4 0, -90° 0 127.5
5 05 90° 0 0
6 0 0° 0 78.5
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Fig.3 Rectangle-trajectory-tracking simulation based

on pseudoinverse algorithm
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Fig. 4 Rectangle-trajectory-tracking simulation with

direct velocity constraints
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time-varying constraints
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Fig. 6 Rectangle-trajectory-tracking simulation with

bound constraints
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time-varying constraint
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