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Trajectory planning of the manipulator using
a multi-strategy—-based differential evolution

ZHOU lJiaying, HUANG Junchao, ZHAO Yufan, SONG Zekai

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: To solve the trajectory planning problem of the manipulator, this paper proposes an optimal time planning algorithm
based on multi-strategy differential evolution algorithm. Firstly, a candidate pool of mutation strategies and control parameters are
incorporated into differential evolution algorithm. At each iteration, some appropriate mutation strategies and control parameters are
selected from these pools for creating aggressive solutions. The planning problem is posed to minimize the travelling time subjected
to motion ( velocity, acceleration and jerk) constraints and the five order polynomial function is used in order to get a smooth
trajectory. The planning problem is solved using the multi-strategy differential evolution algorithm. The experimental results show
that, compared with the basic differential evolution algorithm, the multi—strategy differential evolution algorithm got shorter moving
time with smooth travelling path. It is an effective method to solving trajectory planning problems.
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Fig. 1 The flow chart of multi — strategy differential evolution

algorithm
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Table 1 The angular positions of all joints deg
S 6, 0,
1 -10 55
2 20 35
3 15 30
4 150 10
5 30 70
6 120 25
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Table 2 The constraints for all joints deg - 572
Bl , a, J.
1 100 60 60
2 95 60 66
3 100 75 85
4 150 70 70
5 130 90 75
6 110 80 70
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Fig. 2 The convergence graphs of objective functions
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