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A novel shuffled frog-leaping algorithm for low carbon hybrid flow shop
scheduling

LEI De-ming®, YANG Dong-jing
(School of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: For the low carbon hybrid flow shop scheduling problem (HFSP), a novel shuffled frog-leaping algorithm
(SFLA) is proposed to minimize simultaneously total energy consumption and total tardiness. Some worst solutions
of population are excluded out of memeplexes. New solutions are generated by using new strategies for memeplex
construction and memeplex search. Optimization data of search process are utilized to substitute for the worst solutions
out of memeplexes and update archive to improve solution quality. A series of examples are given to demonstrate the
effectiveness of the new SFLA. The analysis of computational results show that the new SFLA has strong search ability
and advantages in solving the low carbon HFSP.
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20 x 2 0.000 25.14 28.58 60 x 8 19.95 28.79 53.40
20 x 4 0.000 68.57 58.28 70 X 2 11.91 12.54 54.56
20 x 8 0.000 34.96 68.50 70 X 4 0.000 61.33 69.97
30 x 2 1.070 21.23 42.24 70 x 8 0.000 16.45 73.51
30 x 4 0.000 38.92 38.48 80 x 2 9.908 11.53 49.61
30 x 8 0.000 29.04 74.89 80 x 4 56.95 11.16 17.90
40 x 2 1.904 20.93 49.92 80 x 8 7.263 11.45 53.82
40 x 4 16.68 37.49 55.24 100 x 2 4.666 5.510 58.04
40 x 8 17.68 18.43 66.24 100 x 4 55.74 11.04 18.46
50 x 2 5.332 23.74 43.61 100 x 8 6.932 1.270 44.95
50 x 4 0.000 72.38 59.30 120 x 2 1.329 3.050 62.66
50 x 8 23.71 11.93 38.55 120 x 4 53.95 2.088 11.24
60 x 2 0.000 27.74 53.03 120 x 8 0.000 46.51 71.66
60 x 4 25.25 31.94 28.47
2 SFLA.NSGA-TIF1VNS X Fi5#rnd, # p, BT EER

Instance SFLA NSGA-II VNS Instance SFLA NSGA-II VNS
20 x 2 77, 1.000 0, 0.000 0, 0.000 60 x 8 31, 0.620 19, 0.380 0, 0.000
20 x 4 32, 1.000 0, 0.000 0, 0.000 70 X 2 34,0.618 21,0.382 0, 0.000
20 x 8 18, 1.000 0, 0.000 0, 0.000 70 x 4 35, 1.000 0, 0.000 0, 0.000
30 x 2 58, 0.967 2,0.033 0, 0.000 70 X 8 17, 1.000 0, 0.000 0, 0.000
30 x 4 41, 1.000 0, 0.000 0, 0.000 80 x 2 25,0.510 24, 0.490 0, 0.000
30 x 8 25, 1.000 0, 0.000 0, 0.000 80 x 4 10,0.118 53,0.624 22,0.259
40 x 2 39, 0.951 2,0.049 0, 0.000 80 x 8 8,0.615 5,0.384 0, 0.000
40 x 4 27,0.771 8,0.229 0, 0.000 100 x 2 33,0.767 10, 0.233 0, 0.000
40 x 8 10, 0.526 9,0.474 0, 0.000 100 x 4 11, 0.190 47,0.810 0, 0.000
50 x 2 33,0.84 6,0.154 0, 0.000 100 x 8 11,0.297 26, 0.703 0, 0.000
50 x 4 31, 1.000 0, 0.000 0, 0.000 120 x 2 21, 0.700 9,0.300 0, 0.000
50 x 8 28,0.364 49, 0.636 0, 0.000 120 x 4 7,0.130 42,0.778 5,0.093
60 x 2 47, 1.000 0, 0.000 0, 0.000 120 x 8 7, 1.000 0, 0.000 0, 0.000
60 x 4 16, 0.552 13,0.448 0, 0.000
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#&3  SFLA.,NSGA-II#1 VNS B {TATE] LR AN
Instance SFLA NSGA-II VNS Instance SFLA NSGA-IT VNS
20 x 2 2.8486 2.9285 1.5307 60 X 8 22.8442 15.0154 16.525
20 x 4 2.8388 2.4608 2.0492 70 x 2 9.086 8 5.5231 6.600 8
20 X 8 5.1294 39137 3.3796 70 X 4 13.7815 8.3164 9.7
30 x 2 3.7175 2.6545 2.726 1 70 X 8 27.331 15.164 1 19.760 8
30 x 4 6.1967 3.8699 3.477 80 x 2 9.4291 5.4503 6.9575
30 x 8 8.7623 5.604 6 6.0189 80 x 4 179176 10.075 12.138 8
40 X 2 4.6654 3.3346 3.3483 80 X 8 30.9428 18.6754 25.1755
40 x 4 6.8022 5.0904 53177 100 x 2 11.846 7.0225 11.0805
40 x 8 12.81 8.5506 9.8549 100 x 4 20.7836 14.035 16.3503
50 x 2 6.3967 4.0526 4.3568 100 x 8 43.8378 30.0962 38.0409
50 x 4 8.3689 7.5512 6.3367 120 x 2 16.1632 10.0875 14.299 6
50 X 8 15.776 2 14.238 8 12.5451 120 x 4 29.1514 20.5891 26.908 3
60 x 2 7.6942 5.0039 5.5937 120 x 8 56.0999 63.0636 48.1498
60 x 4 11.5702 7.866 1 7.8607

17 SFLA F) i1 51 7] Bk NSGA-II A1 VNS F K.
E3 A3 FEEERT 20 x 2.30 x 2,30 x 460 x 215
1T 10 R BT A3 BT A AE 5t 10 43 A B MBS 3 HmT i,

Y SFLA KB 73 iR YA T o AP 505 B P AR 1
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