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Tab. 2  Scheduling effect contrast between two-levels scheduling algorithm and heuristic allocation
algorithm of 4 X 3, 6 X 4 and 7 X 5 distribution of different yard section scales
[CESL RS &%y RS
X Bt A I ] = ~ SERE X R RO X
mg T ssmwr om0 amk e % amk s it
iR EER
E A 3.58 17.40 20.98 1. 00 28. 30 29. 30 0.284 0. 656
13 S 11 4. 24 18. 86 23.10 1. 34 26.96 28. 30 0. 184 0.613
&30 5.92 18. 48 24. 40 2.16 24.52 26. 68 0. 086 0. 545
HH IV 6.56 20. 40 26.96 2.76 27. 20 29.96 0. 100 0. 545
E A 9. 84 22.84 32.68 1. 36 48. 40 49.76 0. 343 0.719
101 651 £330 13. 88 21. 66 35. 54 3.52 48.52 52.04 0.317 0. 684
E X301 20. 08 25.06 45.14 6. 20 56. 28 62.48 0.278 0.742
IV 21.68 24. 20 45. 88 5.30 53.22 58.52 0.216 0.578
E A 29. 54 38.50 68. 04 4.96 90. 70 95. 66 0. 289 0.705
HEH 42. 48 38.00 80. 48 9.02 95.32 104. 34 0.229 0.652
e E X301 52.16 39. 94 92.10 9.48 101. 88 111. 36 0.173 0.617
HH IV 61. 88 44,18 106. 06 10. 62 100. 54 111.16 0. 046 0. 408
Y1 2.64 52.20 54, 84 1.02 195.52 196. 54 0.721 0.863
13 S 11 4. 30 50.76 55.06 1.74 191. 62 193. 36 0.715 0. 855
£330 4. 36 53. 44 57. 80 1. 96 187. 88 189. 84 0. 696 0. 855
HH IV 5. 80 53.08 58. 88 2.62 186. 34 188. 96 0. 688 0. 843
ES A 18. 06 85. 48 103. 54 1. 16 479. 46 480. 62 0. 785 0. 882
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HH IV 110. 38 152. 94 263.32 8. 00 791.02 799.02 0.670 0. 833
k3 ARREAEAXI AR AR RALEA THEAERLES B AR 2B EXEEZRAL
Tab. 3  Scheduling effect contrast between two-levels scheduling algorithm and heuristic allocation
algorithm under different cost ratios of 4 X 3 distribution of different yard section scales
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i) g
1:1 3.58 17. 40 20.98 1. 00 28. 30 29. 30 0. 284 0. 656
10 Bl 1:2 3.68 16. 92 37.52 0.76 27.40 55.56 0. 325 0.675
21 3. 00 21.54 27.54 0.78 32.08 33. 64 0. 181 0. 686
1:1 2.64 52.20 54, 84 1.02 195.52 196. 54 0.721 0. 863
30 01 1:2 2.88 46. 00 94. 88 0. 90 167. 00 334.90 0.717 0. 863
21 4. 90 49. 02 58. 82 1.70 179. 50 182. 90 0.678 0. 837
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Research on Multi-Agent system of container reception

and distribution management of container yard

ZHOU Peng-fei*, FANG Jin-can

( School of Hydraulic Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: Considering dynamic characteristics, complexity and distributed characteristics of container
storage yard management, a Multi-Agent system (MAS) model of container reception and distribution
management of container yard is established based on the analyses of container yard operation process.
Then, the basic structure and function of the agents are analyzed systematically. And the slot
allocation optimization agent is implemented with two optimization methods, one of which is for
outbound containers and based on the two-levels scheduling strategy, and the other is for inbound
containers and based on minimal reshuffling expectation. Afterwards, the mechanism of
communication and coordination among agents are proposed. Finally, simulation examples show that
the proposed MAS can improve the performance of container reception and distribution management

effectively.

Key words: container yard; Multi-Agent system; container reception and distribution optimization;

container slot allocation



