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Reentrant hybrid flowshop scheduling problem based on total weighted
completion time
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Abstract: This paper discusses a reentrant hybrid flowshop scheduling problem with the objective of minimizing total
weighted completion time. An integer programming model is then developed. The scheduling coding scheme of two-
dimensional matrix is designed based on the features of the model. Then, the initial job processing sequence is obtained
using NEH heuristic in order to generate the initial scheduling population with high quality. The self-adaptive adjustment
strategy of the genetic parameters in improved genetic algorithm(IGA) is proposed to avoid the early maturing of the
algorithm and expands the search space. Thus the NEH-IGA algorithm is provided combined with the above improvement.
Simulation experiments are perfomed on different sized problems respectively using the traditional GA, IGA based on the
self-adaptive adjustment of genetic parameters, NEH heuristic and NEH-IGA. Numerical results show that the introdution
of NEH heuristic and the self-adaptive adjustment strategy of genetic parameters can improve the solution ability of the
original GA effectively. The NEH-IGA has more advantage in terms of solving the RHFS-TWC problem.
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min O CPU i [i] /s
IXMxGxL
NEH IGA NEH-IGA NEH IGA NEH-IGA
30%x2x3x%2 27195 26082 25248 1.07 40.84 43.04
30%x3x3x%2 20602 19836 19148 1.34 44.88 45.69
30%x2x4x2 29597 28131 27236 1.18 55.87 56.09
30%x3x4x2 23488 22255 21592 1.18 60.72 61.36
30X2x5%2 29981 28620 27836 122 69.88 66.02
30Xx3x5%2 25830 24526 23750 1.48 72.78 75.47
30%x2x3x%3 35718 34128 33001 1.59 70.47 67.61
30%x3x3x%3 31918 30393 29454 2.09 64.30 65.89
30%x2x4x%3 40874 38653 37583 226 76.97 78.57
30x3x4x%3 31886 30405 29401 1.93 86.44 89.56
30X2X5%3 44937 42923 41572 245 101.50 109.93
30%x3X5x%3 37480 35537 34391 1.87 104.98 106.04
60Xx2x3%2 97289 94454 91142 2.16 60.35 67.73
60x3x3%2 70003 68299 65201 2.00 68.34 66.28
60x2x4x2 95075 92 845 88821 2.60 85.01 86.23
60x3x4x2 72317 69721 67190 227 89.90 90.12
60Xx2x5%2 107 388 102353 98836 233 106.96 108.76
60Xx3x5%2 78766 74988 72759 241 118.28 116.93
60x2x3%3 148 188 144157 139941 226 97.68 99.22
60x3x3x%3 112084 108011 103969 2.01 99.13 100.24
60x2x4%3 148972 142884 139196 2.07 122.07 129.47
60x3x4x%3 105411 100497 97255 1.92 134.09 130.30
60Xx2X5%3 157681 148003 143852 1.90 157.93 161.37
60x3x5%3 112115 107197 103376 2.35 173.15 175.99
A 70200 67287 65073 1.91 90.10 91.58
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min O CPUR i /s
IXMxGXL
NEH IGA NEH-IGA NEH IGA NEH-IGA
80X 2x3X2 152751 144 839 141217 1.80 7433 76.35
80x3x3%2 119520 111693 108932 2.12 81.07 83.73
80X 2x4X2 171994 162718 158 546 1.90 104.99 108.98
80x3x4xX2 129 838 123257 120091 2.20 112.35 115.77
80X2X5%2 173853 167 462 163079 2.13 132.92 137.87
80x3Xx5%2 145133 130346 127615 1.78 140.83 132.74
80X 2X3%3 265994 245902 238353 2.13 116.60 117.95
80x3x3x%3 177760 165631 161642 2.64 119.53 122.76
80X 2X4X3 264340 251418 244771 225 166.59 165.48
80X 3X4X3 191823 176 531 172136 2.74 169.01 170.42
80X2X5%3 274851 264453 257274 1.96 199.64 200.44
80X3X5%3 206972 191645 186556 2.07 211.74 208.64
100X2x3x2 233273 224832 216843 457 96.49 98.36
100Xx3x3x2 184 157 170571 164096 3.12 95.69 100.33
100X 2x4x2 259017 244981 238495 2.50 128.21 132.12
100x3x4x2 182067 174237 169745 2.37 135.14 133.25
100X2x5x2 262351 251 654 244238 2.67 165.86 165.85
100X3x5x2 186734 171015 166 825 2.65 177.58 178.05
100x2x3x3 398389 383425 373085 4.06 139.70 137.49
100x3x3x3 247279 240015 233645 2.22 145.97 144.64
100Xx2x4x3 398162 366070 356 147 2.45 192.75 193.52
100x3x4x3 309 882 288059 280895 2.32 213.60 211.29
100Xx2x5x%3 417951 397583 387293 1.92 241.74 245.08
100Xx3x5x3 299 852 279202 272087 242 252.49 250.85
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