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Study on Tramper Allocation Planning Using Genetic Algorithm
- "Order Type" Ship Allocation -

by Hiroshi Matsukura, Member Mitujirou Katuhara, Member
Hiroyuki Yamato, Member
Summary

Tramper allocation is important and difficult work operation because it affects heavily on transport efficiency and stability
although a lot of factors must be considered carefully and properly. Provided that high performance tramper aliocation plan be
generated automatically by using computer program, it is very useful not only for labor saving but also for designing highly efficient
enterprise-level maritime transport system through various and repeated analysis. There are 2 major types of tramper allocation
ways. One is "tank balance type (or VMI: Vender Managed Inventory type)" and authors took it up in the former paper.

In this paper we tried to solve the other one, "order type" tramper allocation. In "order type" allocation an operator receives a lot
of orders from cargo owner in which detailed tasks are described, for example loading port name, day, item, quantity, and the
operator tried to execute all the orders completely and efficiently under the restrictions. Firstly, we developed "order-type” allocation
method by utilizing GA: Genetic Algorithm and logistics simulator, and implement it into an automatic allocation system. Secondly
we apply it for a transport system modeled with a real ship operator and assess the system performance. We could conclude that our
automatic tramper allocation system could generate fine allocation plans those are as efficient in total fuel consumption as the one

made by human operators with high probability.
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Fig.1 Outline of Genetic Algorithm
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Fig.2 Structure of Automatic Tramper Allocation Algorithm
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Fig.5 Typhoon Course and Date (June 2004)
Table.1-1 Basic Calculation Specifications (Simulation)

Cargo Type White Oil

Simulation Term 4 weeks

Number of Port 43

Number of Ship 13

Size: 4,896~4,.99DWT
Ship Specifications Speed: 11.4~ 13 Sknot(full), 12~ 14.9knotempty)
Normal Horsepower: 2,380~3,740 Ps

Number of Order 97

. C=15
Fitness Parameters C=4

Table.1-2 Basic Calculation Specifications (Genetic Algorism)

Number of Chromosome 500 ndividuals in chromosome pool
Full Model: 2,000 generation
N of Heterogeny Subset Model: 500 generation
Percentage of Elite 2%
Tournament Size n=2
Percentage of Crossover 40%
2 Orders Exchange: 40 %
Percentage of Mutation 2 Ships Exchange: 40 %
Shuffle: 40 %
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Table.2 Subset Contents
Pattern 1 Pattern 2 Pattern 3 Pattem 4 Pattern 5

ShipA O ®) o @)
Ship B o} O O O
ShipC ] o @] ®)
ShipD @) @] O ®)
ShipE O o) 0o 0
Ship F @) @) O ®)
Ship G @) @) ®) 0]
Ship H ®) @) @) 0]
Ship1 @) O o 0]
ShipJ O ®) 0] ®)

ShipK o} o @]
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ShipM o) 0 @) o)
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Table.3 Summary of Tramper Allocation Result (Subset)

Subset Patiern 1 | Pattern? | Patiem3 | Patiem4 | Patiern 5
Average [%] 412 | 267 | -348 | -316 | -223
Max. [%] 2067 | 0% | -193 | -097 | 050
Min. [%] 583 | -476 | -493 | -613 | -505

Max. -Min. [%)] 516 | 566 | 300 516 554

Standard Deviation [%] | 112 120 | 083 113 143
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