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Abstract: The crew scheduling of railway freight transportation is the work basis for freight locomotives opera-
tion. It is still made manually by the schedulers based on their experience in China, leading to some problems
such as low efficiency of scheduling preparation, unbalanced work time of crew and waste of crew resources. In
response to these problems, in this paper, a model for railway freight locomotive crew scheduling is established,
with the aim of minimizing the crew idle transition time, the crew scheduling preparation process and the loco-
motive management regulations considered. To solve the model, the traversal searching algorithm based on “first
come first serve” principle and genetic algorithm are designed. Finally, the example of two freight workshops in a
locomotive depot is selected to verify that the proposed model and algorithm can effectively solve the problem.
Compared with the original manual experience plan, the number of freight locomotive crew is reduced by 22.5%
and 17.5%, and the efficiency of railway freight locomotive crew scheduling has been improved.
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Tab.l Trains and crew duties of the railway freight workshop II

Num Depaf'ture Departure Attefldance Arrival station  Arrival time  Quitting time Running time/  Duty .time/

station time time min min

1 E 21:42 20:32 F 3:57 4:27 375 475
2 E 23:44 22:34 F 5:16 5:46 332 432
3 E 5:05 3:55 F 10:19 10:49 314 414
4 F 18:15 17:05 E 22:30 23:00 255 355
35 F 9:41 8:31 E 14:39 15:09 298 398
36 F 17:03 15:53 E 22:27 22:57 324 424

F2 HEZEE Il MBS B 18 4 4 A 18 4E BE

Tab.2 Connection time matrix of crew duty fragments of the railway freight workshop Il i

L 1 2 3 4 35 36

1 M M M 758 1 684 686

2 M M M 679 1 605 607
3 M M M 1816 1302 1 744

4 1292 1414 1735 M M M

35 1 763 445 766 M M M

36 1295 1417 1738 M M M
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Tab.3 Set of crew routing of the railway freight workshop Il

Num Continu?;;(;r;n(;if:ew duty Attendance time Quitting time Duty time/min Rest t::;ij; /Ezz_baCk

1 33-17 13:23 15:02 908 631

2 19-7 16:58 14:07 777 492

3 20-35 17:39 15:09 808 482

4 21-8 19:30 15:27 806 391

5 1-9 20:32 18:35 830 493

6 22-18 21:30 19:48 796 542

7 23-10 22:01 19:57 838 478

8 2-36 22:34 22:57 856 607

9 15-12 0:25 22:33 832 496

10 24-4 0:33 23:00 834 513

11 25-13 1:32 2:21 858 631

12 26-34 2:02 4:42 944 656

13 27-5 2:40 4:05 836 689

14 3-11 3:55 4:43 766 722

15 16-14 4:02 5:41 837 702

16 28-6 6:30 5:31 779 602

17 29-5 7:27 4:05 391 487

18 30-34 7:53 4:42 385 407

19 31-17 12:02 15:02 454 738

20 32-7 12:39 14:07 530 648

x4 iz I B 5 5 3 B% i 40 i i) 46 BE
Tab.4 Connection time matrix of crew routing of the railway freight workshop 1 i

T, 1 2 3 4 18 19 20
1 1 341 1556 1 597 1 708 1011 1260 1297
2 1 396 1611 1652 1763 1 066 1315 1352
3 1334 1549 1 590 1701 1 004 1253 1290
4 1316 1531 1572 1 683 ) 986 1235 1272
18 1961 2176 2217 2 328 1 631 1 880 1917
19 1-341 N358 1U5917 pI708 1011 1260 1/29%

20 1 396 1611 1652 1763 1 066 1315 1352
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Fig.5 Total connecting time variation at locomotive depot
of the crew routing cycle
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Tab.5 Result of crew routing cycle of the freight

workshop [
Crew routing cycle ~ Tymin  T/min B P
C-A-C 4 567 18 720 2.154 14
C-D-C 774 4320 9.333 4
C-B-D-C 2176 11 520 3.500 9

C-E-C 3463 18 720 2.154 14
C-A-E-C 14 446 48 960 0.748 41
C-B-E-C 12 803 56 160 0.718 42

5) &5, B AT R EE R 15
IR 4518
O ZAE R EEA T A 1R s L4 3 55 e R R
DAY BT 13345 3] 1 5% 32 AL E B0 A LR A A
THBBFEMEDL 2N ERSNERTET
22.5%F1 17.6% 13 55 G5, HAK L3 6,
F6 RETHBEHERML

Tab.6  Results contrast of crew scheduling
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