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[ Abstract] Automati¢ stowage planning is an import part of automatic terminal operation. As an NP-complete problem,
it requires consideration of multiple factors and complex restrictions. Traditional stowage planning algorithms focus more
on planning results and ignore the impact of container area schedulingjon task efficiency. To improve the utilization rate
of yard equipment and the rationality of stowage planning fesults, this paper proposes a stowage planning strategy using
dynamic depth-first multi-branch search based on the stowage planning tasks arranged by the Crane Work Plan( CWP). In
the offline learning phase,the state value function of/the container area is obtained through learning of historical data. In
the online planning phase, considering the value function and various constraints, the optimal decision for container
selection is obtained by using dynamic deep multi-branch search. A simulation experiment is carried out using data of real
ship in the fourth phase of the automatic .container terminal project of Shanghai Ocean Port. Experimental results show
that compared with the traditional greedy,strategy,the proposed algorithm can reduce the turnover rate of containers and
the sharing rate of double trolley by2% to 5% ,the utilization rate of yard equipment stabilized at 90% ~96% .
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Fig.1 Framework of automatic loading algorithm
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12. End for
13. End for
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Table 2 Results of box area test

LR/ M/ HENE/s BREE/%  BFER/%
ik 1 389 56 5.32 12.53
fiik 2 1239 127 8.34 14.34
Mk 3 1 980 351 11.37 23.87
ik 4 2 750 688 9.87 17.85
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Table 3 Analysis of box area task

SR R SH 2 BEA I %

xS AR/ 0} {’firlnkin H#E/ﬁmin Hq‘ljifnin DL%/T%J)W y
43 127 470 15 9 94.89
44 91 422 24 15 90.75
45 96 464 17 0 96.33
46 131 496 20 11 93.75
47 160 522 12 31 91.76
48 120 489 19 3 95.50
49 139 491 14 12 94.70
50 128 499 16 10 94.78
51 112 445 16 0 96.40
52 135 491 21 15 92.66
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Fig.5 Comparison of turn-over rate
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