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Cross docking is a logistics management concept in which items delivered to a terminal by inbound trucks are
immediately sorted out, routed and loaded into outbound trucks for delivery to customers. Two main advantages
by introducing a cross docking terminal are to consolidate multiple smaller shipment into full truck load and
remove storage and order picking processes to save up logistics costs related to warehousing and transportation
costs. This research considers the scheduling problem of trucks in the cross docking terminals with multi-door in
an inbound and outbound dock, respectively. The trucks sequentially deal with the storage process at the one of
inbound doors and the shipping process at the one of the outbound doors. A mathematical model for an optimal
solution is derived, and genetic algorithms with two different chromosome representations are proposed. To
verify performance of the GA algorithms, we compare the solutions of GAs with the optimal solutions and the
best solution using randomly generated several examples.
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Figure 1. Logistics and truck flows in a conventional cross docking terminal
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Figure 2. Logistics and truck flows in a crossdocking terminal of this study
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Figure 3. The representations of chromosomes and corresponding truck schedule
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19 6 5 1 2 1016 75.703 | 1021.1 0.502 0.151 1016 0.000 0.143
20 6 5 2 1 984 17.079 993.2 0.935 0.161 990.9 0.701 0.143
21 6 6 1 1 1175 176.281 | 1194.4 1.651 0.162 1184.6 0.817 0.155
22 6 6 1 2 949 78.875 982.3 3.509 0.166 953.5 0.474 0.157
23 6 7 1 1 1194 178.703 | 1223.8 2.496 0.161 1204.1 0.846 0.155
24 6 7 2 2 643 126.016 | 659.2 2.519 0.184 647.5 0.700 0.159
Bt 43.662 1.326 0.102 0.678 0.093
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A olg GA_SC GA_DR
Wz | 2as %ii _5011 50;1# Best - sz()o/,(fest (Ts [ erz e) o7 RPL(Z/,O)Best (TS [ er: e)
1 20 5 2 4 1333 1366 2.476 6.088 | 1353.9 1.568 5.600
2 20 5 4 6 717 805.1 12.287 6.324 | 7372 2.817 5.675
3 20 10 6 4 854 945.8 10.749 8.860 | 880.6 3.115 7.982
4 20 10 4 2 1576 1644 4315 8.698 | 1613.9 2.405 7.948
5 20 15 5 5 733 825.5 12.619 9.862 750 2319 8.964
6 20 15 4 2 1444 | 14975 3.705 9.821 | 1460.2 1122 8.961
7 20 20 6 6 822 956.8 16.399 17.590 | 857.4 4307 16.384
8 20 20 2 4 1825 | 1934.6 6.005 17.258 | 1889.5 3.534 16.449
9 30 5 5 5 1061 | 12085 13.902 16.177 | 1080.1 1.800 14.258
10 30 5 6 8 848 960.8 13.302 16.303 | 865.3 2.040 14.386
1 30 10 3 3 1338 | 1447.1 8.154 30.158 | 1358.3 1517 28.108
12 30 10 7 7 620 750.7 21.081 30.772 | 6233 0.532 28.279
13 30 15 4 4 1400 | 1586.9 13.350 48.891 | 1439.9 2.850 45.920
14 30 15 8 6 878 | 1011.9 15.251 49.178 | 901.1 2.631 46.093
15 30 20 6 6 796 958.9 20.465 44200 | 8321 4535 41.094
16 30 20 3 3 1543 | 1651.3 7.019 43.629 | 1584.2 2.670 40.981
17 40 5 6 8 1138 | 1342.2 17.944 52321 | 1150 1.054 47.865
18 40 5 8 10 883 | 1106.4 25.300 52.656 | 904.9 2.480 47.870
19 40 10 4 6 1537 | 1724.6 12206 | 109.794 | 1556.8 1.288 104.094
20 40 10 8 6 1067 1257 17.807 | 111.027 | 1087 1.874 104.511
21 40 15 8 10 967 | 11492 18.842 | 141.609 | 1002.3 3.650 134.963
22 40 15 7 7 1171 | 1395.8 19197 | 141.349 | 1198.2 2323 133.984
23 40 20 10 10 849 | 10158 19.647 | 161.253 | 863.7 1.731 153.328
24 40 20 4 4 1952 | 2104.1 7.792 159.713 | 1986.4 1.762 152.427
25 50 5 8 8 1004 | 1227.8 22291 | 148,974 | 1018.1 1.404 139.630
26 50 5 9 9 913 | 11127 21.873 | 149.875 | 920 0.767 140.077
27 50 10 6 4 2250 | 24354 8.240 282.739 | 2300.5 2.244 268.064
28 50 10 9 9 1183 | 1460.3 23.440 | 280.368 | 1208.9 2.189 267.850
29 50 15 10 8 1375 | 17045 23964 | 342.853 | 1375 0.000 333.725
30 50 15 8 8 1525 | 1828.9 19.928 | 342,656 | 1547.5 1.475 333.973
31 50 20 10 10 949 | 11786 24194 | 320548 | 967.1 1.907 305.419
32 50 20 10 8 1069 | 1286.5 20.346 | 319.392 | 1088 1.777 305.936
3 15.128 | 108.779 2.115 103.462
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