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Tab.1 Delay statics of handle jobs on both sides

e MmN/ % EEEHN ELYHS F 1/min K 2/min ZW3/min EW 4/min i 5/min

S 1 3.9 3.9 3.9 3.9 3.9
5 60. 0

& 2 4.1 3.9 3.9 3.9 3.9

B 3 10. 3 8.0 6.9 6.2 6.2
10 50. 0

E 4 11.4 10.9 10. 6 10. 4 10. 4

= 5 25.6 21.2 19.3 17.9 16.9
15 53.3

A 6 27.5 26. 4 25. 6 25.1 24.8

I 7 51. 0 50. 4 49.7 49.2 48.8
20 50. 0

w 8 56.5 54.2 52.6 51.6 51.0

1 X 5~20 MK 1~ 5 A G XA R LR TR T AT 22 A (O N 20 3 5038 3 S i A T 6
By o Herp g SR L) o5 BT 55 19 2590~ 3500 HLHT 8 415250 i A5 Mk ~F- 1 73 L 45 W] ASCL i 9~12 4
PR KA AR 00 o S8 R W] 42 A b A 22 vh X A b, RV ) ASC BT A 00 Rl i X 2, 4.6, 8 4B
DX Lk B T 2 o DX A i T s 2% A Ml ) S SE I O ELBE G 1R ML O B 2 ROR BB . 3l i 0 A AN [
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2 o HE 3 5 AR 3 ok B R 2 26 RS L L i Fig. 6 Example of real-time scheduling of group 3

REAREEH AGV jz 2% [l R A s L LAGA B 2 WEBRELERENST

WE PR EHL ., EEPEBEN D F5E Tab.1 Delay statics of handle jobs with transfer area

HFE TN ASC, T 5 AN FH 42 0 1k ) BB

B ASC Sy IR EARA , B K IR 2 (5 i 2 2 2

94, I HARIZN 5 AT 55 Bk ] L Pk 2 9 10 11 12

BEAH AT FL % 25, 3 30 B[] Y S 1Rl £ i 1/min 140. 1 138. 2 110. 1 112. 8

AR, B9 HoRNsE sk ASC fE 2% wh 2/min 109. 3 113 99. 1 99. 7

A S, Ho B b X Ry 1 IR b B E B 2% 3/min 92.4 91.6 85.3 85. 2

ik 140. 1 min, AEXF T WA 40 , % Z%wh 4/min 83 84.4 77.2 77.6

b 20 388 i 2% o X AT DL H g BH 1 s 2D 2% 5/min 77.1 76.9 71.6 69. 6
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fHJEAESE 10 5250 rh, BEM ASC ATAT i B 18] 25 TR 5 BRI O 7 22 0028 4 0 A6 DX A B Vg0 461X 1) 70N 5 AR IE 385 i)
ASC H — R TAER . Zad ik AN 28 76 28 vh IX B A B 147 A B AR s8Rk 5 11 40,
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5 518
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DX lf 8 S5 % A 24 TR R A Sy Y L S Bt 19 0 M e B o ML M A A EE () b Y SE PR O, R TR DG 5 S
BRI R . JF X 2R ST T BUE S8 AR IR TR B Y TR P R 5 B T AR X HE S5
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Real-time Scheduling of Twin Automatic Stacking Crane in Container Terminal

DING Yi, CHEN Hangqin, LIN Guolong
(Logistics Research Center, Shanghai Maritime University, Shanghai 201306, China)
Abstract: [ Purposes | Through the research on the real-time scheduling for TASC problem, the theoretical results of automatic con-
tainer terminals are enriched. [Methods]The problem is modeled as a multiple asymmetric traveling salesman problem with reposi-
tion, buffer space and interference constraints. The objective is to minimize the delay of trucks and vessels. We developed a parallel
real-time scheduling algorithm to study the problem with computational experiments. [Findings]The result shows that use multiple
buffer space and reposition operation can reduce the delay of trucks and automatic guided vehicle and improve the efficiency of opera-
tion in automatic container terminal. [ Conclusions]Setting the buffer zone and reposition area can reduce the delay of the task. And
increasing capacity of buffer zone can improve the efficiency, when there are lots of tasks in seaside.

Keywords: integer programming; automatic container terminal; automatic stacking crane; real time scheduling
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