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Data-based real-time scheduling in smart manufacturing

WU Xiu-li, SUN Lin
(School of Mechanic Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The smart manufacturing system employs a large number of advanced information technologies, which makes it
possible to collect real-time data in production systems. The wide application of various types of information technology
in the manufacturing process has enabled the manufacturing system to accumulate a large amount of data relating to
production scheduling. Therefore, the historical production scheduling data and the real-time production data collected
by smart equipments are used to establish a data-driven production scheduling method. Focusing on real-time hybrid flow
shop scheduling problems, a real-time data-driven scheduling method based on the BP neural network is proposed. Firstly,
the sample data for scheduling knowledge mining is extracted from the historical optimal and near-optimal scheduling
scenarios. Through the BP neural network, the mapping relationship network between the production system state and
the dispatching rules is obtained, which is then applied to production online real-time scheduling. Finally, numerical
experiments verify that the proposed method outperforms the fixed single dispatching rule, and is stable under different
scheduling objectives.
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2 9936 11409 1187.93 1026.93 1108.78 1066.63 970.39 2 76423 9623 76423 89835 $83.28 88175 782
3 1622.87 1597.16 1589.9 1591.44 1607.49 1597.16 1621.48 3 923.84 984.68 888.75 980.38 972.08 987.63 855.14
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8 1081.8 1057.59 1107.47 1023.25 1050.25 1065.59 1023.25 8 2070.14 2041.06 1961.84 2091.14 2083 2095.74 1930.44
9 1078.97 1059.47 1130 1075.69 1140.58 1103.52 1040.84 9 134247 152553 1339.56 1432.43 1437.65 1492.16 1284.16
10 1366.95 1446.45 1336.09 1346.95 1463.25 1445.45 1346.25 10 1018.41 1200.26 1010.49 1060.96 1094.45 1236.24 1025.82
1 6932 7125 673 7012 7089 7084 6651 I 7877 7944 7944 7944 7944 7944  79.44
2 3425 3696 3312 3555 396 38.03 34.23 2 2677 3208 2547 2944 2995 2939  26.07
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5 2672 2584 2383 2586 2586 2672 23.77 5 2839 4180 3028 3472 3308 4138 28.19
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8 3500 3501 3606 3552 3692 3525 34.11 8 6527 6804 6539 6943 6970 69.86 64.35
9 3619 38.02 3597 3678 37.67 3532 35.86 9 4701 5085 4465 4792 4775 4974 4281
10 48.54 4877 4556 48.18 4454 4822 449 10 3651 4001 3368 3648 3537 4121 34.19
1 5172 5065 5192 5172 SL75 5205 5172 1 9709 110 105 127 106 131 98
2 5712 6172 6212 6132 6442 6142 55.62 2 0484 11771 11446 137.69 108.82 148.86 98.52
3 443 451 443 443 451 443 443 311654 141.16 11721 15181 130.67 14923 124.81
4 462 462 462 462 462 46 462 4 11832 15232 14021 15497 138.19 159.81 136.68
_ 5 587 6471 5844 6185 6641 6l14 587 _ 5 10618 130.68 109.56 14277 12071 144.16 119.34
B to43 1903 4043 4943 4905 4903 4943 B 6 606 6747 6256 7273 6759 7418 6446
7 4515 4515 4515 4515 4515 4515 45.15 7 8419 9514 8942 117.83 9256 12431 83.14
8 5853 59.53 5853 6232 593 6232  59.49 8 9059 110.15 9335 14328 104.68 140.17 94.19
9 5777 6177 5963 6259 6171 6439 57.01 9 10426 128.51 12050 147.95 12153 146.06 117.07
10 6467 6747 6517 7205 6534 7388 70.67 10 11599 142.86 12294 17349 13508 168.13 124.99
1 16647 190.85 164.13 18347 18547 17683 16436 1 23386 23386 23386 233.86 233.86 23386 233.86
2 11443 153.63 116.67 12543 12243 11377 118.84 2 11434 11801 11835 15601 128.83 13646 118.46
3 18155 18455 184.55 184.55 18455 18455 1753 31234 13040 13128 13328 13328 12940 131.28
4 14238 14956 14123 12038 1302 13822 108.26 4 15892 14159 15192 178.13 145.13 17179 14592
59921 12601 10121 102 12221 12121 99.21 5 1493  144.82 149.82 164.19 13582 14582 136.30
Lmax 6 107.81 146.83 118.14 1268 129.06 14583 119.97 Lma 6 127.18 14729 12428 15529 131.18 15129 124.18
7 14174 13674 13274 12974 15474 12774 13174 7 14703 153.86 14647 160.03 153.86 139.64 142.50
8 16289 163.89 148.56 149.89 147.89 142.89 149.89 8 18709 186.80 17538 204.01 186.80 166.62 182.80
9 13146 15464 129.05 149.64 14824 14746 129.46 9 141.69 15229 13374 16598 15198 149.98 110.98
10 15323 149.08 15508 15608 151.08 154.08 153.23 10 12589 12689 12928 138.19 128.80 138.10 119.80
1 19425 19945 19645 19645 20325 20125 200.25 1 56127 56749 56549 563.49 56249 57127 563.68
2 20235 22535 22735 23339 22535 22635 220.35 2 62561 63061 61561 62261 63128 623.61 62028
318555 18555 1949 1929 1899 188.55 195.55 362061 629.61 632.61 63377 62661 624.77 626.61
419629 19829 19443 19545 19429 197.43 185.29 4 57577 57413 58191 579.13 57730 57691 572.91
5 208.85 213.85 224.06 226.85 208.06 227.85 218.85 5 570.86 568.86 572.08 574.88 575.08 578.86 S571.08
Omax o 2017 20296 20396 20296 20496 20696 20296 Omax ¢ 5592 56053 56020 56053 556.53 53947 56020
7 1671 178 175 178 1701 1711 170.1 7 53943 55243 55443 54643 54943 55143 54843
8 218.66 21622 22822 222.66 223.66 22722 216.66 8 55271 55071 55671 56043 54971 S563.71 S550.43
9 21442 21442 21142 221.02 21442 21142 214.02 9 6255 61674 63474 62850 624.74 62374 625.50
10 21334 21434 21039 21339 20634 21134 209.34 10 61673 61673 62473 62373 62257 61873 623.57
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