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Abstract: This paper studies an optimization problem of the production scheduling with cutting process. A two-stage
mathematical model of hybrid flow-shop scheduling problem with one-to-many constraints is established to minimize the
makespan of all jobs. A cooperative attacking GWO is designed according to the problem feature, a new encoding scheme
and the social hierarchy are developed. The search for the prey strategy is improved, and the collaborative running attack
strategy is proposed. The sensitivity test and the results comparison of GA, GWO and CDGWO are carried out by the im-
proved standard test. Algorithms are not significantly different when solving small-scale problems. As the scale increasing,
the CDGWO performs very stable and the evolutionary efficiency shows very well.
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100/0.1 | 8.76 | 7.43 | 14.93 | 13.99 | 4.77 | 10.72 | 29.78 | 19.88 | 14.31 | 8.94 | 25.45 | 17.87
100/0.2 | 3.43 | 2.56 | 16.96 | 12.53 7.6 8.52 | 21.72 | 15.35 | 7.39 | 7.13 | 20.43 9.87
F4 WILEEMNSIERESIT
HrbA 5 10 20
T
(i)
fobi b 20(3s) | 40(5s) | 60(9s) | 80(14s) | 20(4s) | 40(7s) | 60(11s) | 80(16s) | 20(5s) | 40(9s) | 60(14s) | 80(20s)
Rk
SA 3730 | 4830 | 1438 2511 3700 | 4839 1480 2516 3723 | 4876 3730 4830
Best GWO 3644 | 4758 | 1414 2440 3641 | 4744 1445 2450 3605 | 4756 3644 4758
CDGWO | 3610 | 4758 | 1414 2440 3614 | 4733 1425 2450 3590 | 4754 3610 4758
GA 3810 | 4909 | 1481 2550 3780 | 4895 1588 2610 3824 | 4935 3810 4909
Mean | GWO 3681 | 4778 | 1415 2459 3675 | 4772 1465 2477 3641 | 4774 3681 4778
CDGWO | 3663 | 4771 1418 2451 3666 | 4749 1441 2462 3617 | 4776 3663 4771
GA 2.15% | 1.64% | 2.96% | 1.56% | 2.17% | 1.15% | 7.32% | 3.72% | 2.70% | 1.21% | 2.15% | 1.64%
RPD GWO | 1.02% | 0.42% | 0.09% | 0.79% | 0.92% | 0.59% | 1.36% | 1.10% | 1.01% | 0.38% | 1.02% | 0.42%
CDGWO | 1.46% | 0.28% | 0.27% | 0.47% | 1.43% | 0.33% | 1.11% | 0.48% | 0.76% | 0.46% | 1.46% | 0.28%
GA 34 40 22 28 40 32 59 38 43 47 34 40
SD GWO 36 14 3 15 28 26 15 16 19 19 36 14
CDGWO | 23 12 5 12 29 15 11 11 25 31 23 12
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