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Multi-objective optimization of six-axis manipulator’s
trajectory based on five-order nurbs curve

Hu Jiayang Wei Wei

(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract:In order to promote the work efficiency, energy consumption and the smoothness of the manipulator, a mathematical model of
quantic non uniform rational B-spline curve (NURBS) was set up to find trajectory with high-order of which endpoint parameters was
specified. A hybrid particle swarm optimization algorithm ( HPSO) was used in the MATLAB simulation to get the perfect Pareto
solutions under three normalized weighted objectives for six-degree freedom manipulator’ s trajectory. Through the simulation, it shows
that the quantic NURBS curve can be constructed to fitting high order trajectory and the HPSO algorithm can provide a good means to get
the Pareto solutions for the trajectory described above.
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Table 1 D-H parameters Table 3 Kinematic constraints
e 0, d, a; a K 1 2 3 4 5 6

1 0, 0.33 0. 04 /2 {7 E 1.57 1.57 .57  1.57 1.57  3.14
2 0, 0 0.315 ™ R 0.52 0.52  0.52 1.04 1.04 3.14
3 0, 0 0.07 -m/2 i g 0.52  0.52  0.52 1.04 1.04  3.14
4 0, 0.31 0 /2 g 1.57 1.57 1.57 1.57 1.57 3.14
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Table 2 List of joint positions (rad)
fm KA G =

1 2 3 4 5 6

1 0 1.57 0 0 1.57 0
2 0.31 0.74 -0.15 0.0 0.90 -0.31
3 0.31 0.73 -0.14 0.0 0. 87 -0.31
4 0.31 0.74 -0.15 0 0.90 -0.31
5 -0.23 0.89 -0.32 -0.0 1.22 0.23
6 -0.23 0.89 -0.29 -0.0 1.18 0.23
7 -0.23 0.89 -0.35 0.0 1.22 0.23

8 0 1.57 0 0 1.57 0
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