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Time Optimal Trajectory Planning of Manipulator Based on IGA
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Abstract ; Aiming at the low efficiency of traditional manipulator trajectory planning, an improvement on the method of

traditional genetic algorithm to select the initial population and the population mutation strategy was proposed. With

cubic B-spline interpolation curve as the basis of trajectory planning, the motion speed, acceleration and jerk of each

joint were used as motion constraints, and an improved genetic algorithm (IGA) was adopted for time optimization to

obtain the time optimal motion trajectory that satisfied the kinematic constraints. Taking the self-developed QFB140

manipulator as the research object, the improved D-H parameters were used for identification and imported it into

MATLAB for simulation. The results show that the IGA has a great improvement in time optimization, and further

realizes the time optimal trajectory planning, and improves work efficiency.

Keywords : manipulator ; cubic B-spline ;time optimal ; IGA ( Improved Genetic Algorithm )
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Table 2 Joint position parameters

P/rad
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Figure 1  QFB140 industrial robot
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Figure 4  Optimization trajectory based on genetic algorithm



(iR - R - #75E]

TERAT, 5 : BT ICA BB I EIRICHTAKY 71

kS5 ATFESAERGEREER

Table 5 Time optimal results based on genetic algorithm s
el 2 123 13 by ls ls ] SNyl
B {E 4.000 4.000 5.000 6. 000 5.000 4.000 4.000 32..000
Xl 3.317 2.311 4.757 2.575 2.519 1.407 0.466 17.357
FAT2 1.773 3.720 4.597 4.555 1.520 0.997 0.313 17.479
F*A5 3 1.769 3.542 4.282 4.189 3.550 0.528 0.131 17.996
152/18 2m/9 _
----------------- - 7 \.
B 10w18 N — b ;
il L
& 5w18 & K [
i - £ oo N i
K oF K ‘\.\ I
5 /18 1 Il 1 1 ‘.“ I} Il L L |‘\’/ I}
=% 3 6 9 2 15 % 6 9 2 15
R TR)/s B IEl/s
(a) K1 (b) K792
15n/9 157/9
10m/9 | 10m/9
E swol E s
#r'; -5m/9 | ;,Z -57/9
3 -10m/9 3K -107/9
-157/9 [ -157/9
-20m/9 -2071/90
i 8]/ R [A)/s
() X713 (d) 3N RTHIERT HL
A5 J&TIGA sykifeshit
Figure 5 Optimization trajectory based on IGA
%6 AT IGA #hnti R R
Table 6 Time-optimal results based on IGA s
el by 23 l3 ly ls lg lz S []
VA1 4.000 4.000 5.000 6.000 5.000 4.000 4.000 32.000
F*T71 1.622 2.939 3.475 1.889 1.905 1.320 0.351 13.501
FAI2 3.500 2.399 4.668 1.161 1.133 0.695 0. 141 13.697
F3 2.394 2.759 3.029 3.949 1.558 0.416 0.188 14.293
30p 4 Z5iE
CO=IkBit% MWRiEfLHE [IGA
25 722.193 21.660 22.875 L%i@éﬁ%ﬂj T—ﬁ%ﬂ: IGA E‘JE?J/_( B ﬁ%?ﬂﬁﬁ
20r - 5o 17.479 17.996 MU Tk IS /) B R ) QFB140 HLIE iz 3h
E 15] 13.501 13.697 2203 LS R R 25 LA TR) SO0 E bR, J ek ok i A5
10f fRBEX 6 8 i B Tl AL & A 34T 803k G k.
S MATLAB {jj .45 R W]« firf th A9 56T IGA 19 =Kk B
S - AL ) T DS BAE ) B K 3

B 6 3 Az kegntiaiC

Figure 6 Time aggregation of three methods

70 R 7R3 7k AT LA S /0 R Ik 1) 56 ARl AT:
5, BRI T TARRCR . %Ik E—E R L nl A
(F4% 77 )



