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ABSTRACT

In this paper, we proposed an optimization technique for efficiently placing vehicles on decks in a vehicle-carrying
ship to efficiently handle loading and unloading. For this purpose, we utilized the transformation method of the XML data
representing the ship's spatial information, merging and branching algorithm and genetic algorithm, and implemented the
function to visualize the optimized vehicle placement results. The techniques of selection, crossover, mutation, and elite
preservation, which are used in the conventional genetic algorithms, are used. In particular, the vehicle placement
optimization method is proposed by merging and branching the ship space for the vehicle loading. The experimental
results show that the proposed merging and branching method is effective for the optimization process that is difficult to
optimize with the existing genetic algorithm alone. In addition, visualization results show vehicle layout results in the
form of drawings so that experts can easily determine the efficiency of the layout results.
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Fig. 1 Overall Deck Shapes of a Car-carrying Ship

2% 19) Aup mrel 4] AlE] FRs e SRS T
©3 AEU h9]9] Ahae 414 gbekan g o) 4k 2
(margin)2 o} g A AAsH=7to] utet M2 7Hse %
o 4k webd e & 4 gk 17 2 AoHE g
Rlelaka 12 & 5 A4e e

o

=

goz e o
Sl AR, AAfEo] Qi Aluke] g A2 W Ak
9] POL(Port Of Loading), POD(Port Of Discharge)[6]
glo]el S 28 5 A dsto] xjepe] Arlo| WE Lo T
T R A el E S FES) 918 A &
o A2E 24 w40l thek JRUE XML P40z ¥

st 3lo]

gl

I

(a) No Margin (b) Margin(1m, 1m)

‘ 1
| ]
BErERE
| ql:
[ | | H

7774 AEU

Fig. 2 Comparison of Number of Loadable Cars by No
Margin and 1m Margin
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<Port CountryCode="
<Port CountryCode=
<Port CountryCode="
<Port CountryCode="
<Port CountryCodes=
<Port CountryCode="

" POL="True" POD="False">KRUSN</Port>
" POL="True" POD="False">CNXGG</Port>
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<Port CountryCode="BE" POL="False" POD="True">BEZEE</Port>
<Port CountryCode="DE" POL="False" POD="True">DEBRV</Port>
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Fig. 3 Sail Route of a Car-carrying Ship
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v<Port-Info>
<POL>KRPTK</POL>
v<hrrives>

<POD Totalheu="195">PHBTG</POD>
<POD Totalheu="116">SGSIN</POD>
<P0OD Totalheu="344">PHDAK=/POD>
<POD TotalAeu="358">FRLEH</POD>

</Arrives>
</Port-Info>
v<Port-Info>
<POL>KRKUV</POL>
¥<hrrives>
<POD Totalheu="292">SGSIN</FOD>
<POD Totalheu="537">ZADUR</POD>
<POD TotalRheu="14">PHDRK</POD>
</Arrives>
</Port-Info>
v<Port-Info>
<POL>KRMOK</POL>
v<hrrives>
<POD TotalRheu="44">PHBTG</POD>
<POD TotalRheu="33">SGSIN</POD>
<POD TotalRheu="37">FRLEH</POD>
</Arrives>
</Port-Info>

Fig. 4 Organized Data for Loading and Unloading of
Cars Using POD, POL Lining Up
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v<Floor-1>

<Block X="0" ¥="0">23</Block>
<Block X="1" ¥="0">24</Block>
<Block X="2" ¥="0">14</Block>
<Block X="3" ¥="0">1</Block>
<Block X="0" Y="1">21</Block>
<Block X="1" ¥="1">21</Block>
<Block X="2" ¥="1">20</Block>
<Block X="3" ¥Y="1">5</Block>
<Block X="0" ¥="2">22</Block>
<Block X="1" y="2">11</Block>
<Block X="2" ¥="2">7</Block>
<Block X="3" ¥="2">1</Block>

</Floor-1>

Fig. 5 XML Data Generated by Dividing 1% Floor of the
Decks by 5AEU x 5AEU Block Size
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Fig. 6 Merging Process

Fig. 7 Branching Process
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Fig. 8 Results of Optimization on Car Placement in a
Car-carrying Ship having Multi-deck

10AEU x 10AEU 15AEU x 15AEU

Fig. 9 Results of Optimization on Car Placement by
10AEU x 10AEU and 15AEU x 15AEU
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