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Empty Container Repositioning under Fuzzy Demand Conditions

XIAO Qing', HU Hao®
(Dalian Maritime University, Dalian 116026, China)

ABSTRACT: The work aims to consider the loaded container and empty container repositioning at the same time, and
study the impact of changes in loaded container repositioning demand and related cost on the empty container reposition-
ing plan under multi-cycle conditions. The fuzziness of the loaded container demand was considered. An empty container
repositioning fuzzy planning model was established with the minimization of the total cost of the system as the objective.
Then, the model was converted into clear equivalent form for solving. The leasing and empty container repositioning ra-
tio changed significantly with the increase of the number of cycles. The leasing and empty container repositioning ratio of
double cycles was approximately 6 times that of the four cycles, and the total cost of the system increased with the in-
crease of credibility. When the credibility was 0.5, the total cost was the lowest. The empty container repositioning is
more obvious in long-term decision-making and the quantity of empty container repositioning changes in the opposite di-
rection as the empty container repositioning cost, in the same direction as the storage cost and container dumping cost,
and in the reverse changes with the leasing container cost within a certain range.

KEY WORDS: empty container repositioning; fuzzy demand; fuzzy expectation
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Tab.1 Sailing time and empty container transportation
cost between neighborhood ports

®2 THER. KEMBEERA

Tab.2 Unit inventory, lifting costs and leasing cost

7 25 7 e o

1 2 1 3
2 3 1 2
3 4 2 7
4 5 10 18
5 6 4 5
6 5 4 5
5 4 9 18
4 3 2 7
3 1 2

e HEAT WA/ B A/ HHAR A/
(JG-TEU)  (JG-TEU') (UG- (d-TEU) ')
1 0.9 30 3.6
2 0.84 29 3
3 0.96 32 33
4 0.9 34 2.7
5 0.9 32 2.7
6 0.87 28 2.7
®3 VBRZHEREE
Tab.3 Initial inventory of empty containers
wwH WU 2341/ TEU
1 100
2 100
3 100
4 150
5 150
6 200
BEXTIE BEA -, 2RI 1, 2, 3, 4
MR B AR TS, MR L 4.
R4 TRRKRE|KEEHHRILL

Tab.4 Comparison of transportation schemes during dif-
ferent lengths of decision-making period
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1 12 300 0 0 845 504
2 15216 3667 1338 2772 543
3 12 866 9842 5452 4602934
4 11 483 15 899 9224 6246782
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Tab.5 Comparison of transportation schemes in
different modes
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Tab.6 Transportation schemes under the measurement
of different credibility

AR FfECE EREBE AR

o BAR /T
B TEU +#/TEU TEU
0.5 4461 6650 5956 2789 072
0.6 5704 7148 6577 3119 565
0.7 7818 8462 5913 3504 583
0.8 9918 9527 5593 3993 930
0.9 12 866 9842 5452 4602 934
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Fig.1 Impact of change in various costs
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