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Abstract: For multi-objective dynamic flexible job-shop scheduling, an improved multi-objective
differential evolution algorithm is proposed. The adaptive cross-mutation operator is introduced into the
differential evolution algorithm to improve its global search capability. The fast non-dominated sorting
method based on immunological principles is introduced to improve the quality of the solution set in the
selection and sorting. An improved TOPSIS-G1-EVM comprehensive decision-making method is
proposed. The comprehensive weight of GT-EVM is calculated by Nash equilibrium theory. The
comprehensive weight and TOPSIS evaluation system are combined to evaluate each dispatching
scheme. The experimental results show that the optimal scheduling algorithm is superior in the
optimization ability and the effectiveness of the comprehensive decision-making method.
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Abstract: For multi-objective dynamic flexible job-shop scheduling, an improved multi-objective
differential evolution algorithm is proposed. The adaptive cross-mutation operator is introduced into the
differential evolution algorithm to improve its global search capability. The fast non-dominated sorting
method based on immunological principles is introduced to improve the quality of the solution set in the
selection and sorting. An improved TOPSIS-GI-EVM comprehensive decision-making method is proposed.
The comprehensive weight of GI-EVM is calculated by Nash equilibrium theory. The comprehensive
weight and TOPSIS evaluation system are combined to evaluate each dispatching scheme. The
experimental results show that the optimal scheduling algorithm is superior in the optimization ability and
the effectiveness of the comprehensive decision-making method.
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Tab. 1 Test results of 3 algorithms on metrics p; and nd, 9401} *
A IMODE NSGA-II MOGA L 920F
e L
MKO1 4,0.500 1,0.125 3,0.375 2 Zgg [
MKO02 6,0.750 1,0.125 1,0.125 s60l .
MKO03 7,1.00 0, 0.00 0, 0.00 840 | LI )
MKO04 9,0.692 2,0.154 2,0.154 820 |
800 . . .
MKO05 8, 0.727 1, 0.091 2, 0.182 100 110 120 130 140 150 160
MK06 9, 0.900 0, 0.00 1,0.100 e LI
MKO07 8, 0.800 0, 0.000 2,0.200 K4 MKO7 3 FrELAME A
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®3 LT IERR

Tab. 3 Processing information table for parts

0L TE)/h / BERE/(KW/h)

TAF IF
M, M, M, M, M; M M; My
1 - 4.60/6 - - 4.89/7 - 6.15/5 -
2 5.83/8 - - 6.31/9 - - 3.95/15 -
J 3 - - 5.51/7 3.57/11 - 5.76/8 - -
4 - 4.13/11 - - 3.42/15 - - 4.47/10
5 4.81/11 - - 3.42/16 - - - 6.29/9
1 - - 4.43/12 5.92/9 4.83/10 - - -
J 2 3.06/14 - - 3.09/15 - - 4.76/7 -
3 4.95/6 3.19/15 - - - 3.69/10 - -
1 - - - 4.24/8 3.80/14 - - 4.50/15
2 - - 4.54/12 5.83/8 - - 4.50/14 -
Js 3 3.08/15 - - 4.50/10 2.93/17 - - -
4 - 4.53/15 - - - 2.67/20 - 3.09/18
5 1.79/12 - - 2.59/11 - 3.10/9 - -
1 - 6.05/9 - - 3.01/17 - 4.44/13 -
7 2 - - 3.25/8 - 3.96/11 - - 4.73/10
3 - 4.27/11 - 3.74/15 - - 5.64/14 -
4 2.26/16 - - - - - 4.44/8 3.58/9
1 - - - 7.43/18 - 4.39/13 4.89/11 -
Js 2 - 4.11/7 - - 3.46/12 - - 3.60/10
3 3.37/19 - 4.55/12 - - - - 2.72/17
1 - 4.19/9 - - - 3.48/12  3.31/14 -
2 3.11/14 - - - 3.06/15 - - 3.79/9
g 3 - - 4.07/11 - 5.95/7 - - 5.98/7
4 1.92/15 - - 5.54/10 - - 2.79/12 -
5 - 4.47/11 - - - 2.96/18 - 2.98/17
6 6.07/18 - - 4.08/17 - 471/15 - -
1 4.15/9 - 3.88/14 - - - - 5.91/8
J; 2 - 7.32/7 - - 5.22/10 - 6.01/8 -
3 4.33/11 - - 2.55/15 - 438/12 - -
1 5.06/8 - - 8.13/7 - - - 6.89/6
i 2 - 4.38/10 - - 3.95/12 - 5.62/8 -
3 2.66/6 - - - - - 4.44/14  3.58/9
4 6.07/19 - - 4.08/7 - - 471/15 -
1 - - - 7.43/22 - 439/12  4.89/17 -
Jo 2 4.81/15 - 3.42/8 - - - - 6.29/18
3 3.81/14 - - 3.42/8 - - - 3.95/11
o 1 - - - 7.43/22 - 439/12  4.89/17 -
2 4.81/15 - 3.42/8 - - - - 6.29/18
1 3.37/9 - 4.55/12 - - - - 2.72/7
I 2 5.83/18 - - 6.31/19 - - 3.95/11 -
3 - 3.89/15 - - 6.32/10 - - 5.51/11
4 - 4.11/18 - 5.88/13 - 7.65/11 - -
WLAR 258/ (kW/h) 0.35 0.47 0.24 0.28 0.45 0.32 0.28 0.38
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