Journal of the Korea Convergence Society ISSN 2233-4890 / eISSN 2713-6353
Vol. 11. No. 4, pp. 11-16, 2020 https://doi.org/10.15207/JKCS.2020.11.4.011

FHULNEES 0|8ol0 Xt WA XA Hix|Qto
= = A

= 1 =12*
4z, 428
‘At HEEDFE MAL LRty AEENE T ag

Distribution Analysis of Optimal Equipment Assignment Using a
Genetic Algorithm

. .1 .2
Hye-Jin Kim', Yong-Hyuk Kim
"Master, Dept. Computer Science, Kwangwoon University
2Professor, Dept. Computer Science, Kwangwoon University

2 o % QPANE Gulg AZOR, HHSHE WHAEL Skl B AR WRHoI A, Y Q. FAL
T oSS 9% Hae wiAehe thkstela BASH A oba) AWEIA) ghoreh. olefat WAl uel, St WA
A X HHBHE 919 RALILBE TS ol Fol Al BA A WAL 10,000 A £k 43
F QULZOR LYSE Ak, oY H) R2AG oi%, AL, Ak stel F A PO Sheis] FREYL,
St ofed AL AR WHS B oAU Algste] ix|ote] HEES BASAL, 2o EeEl et
Fo] 134 e WiHeETh ABdoMY] AT 4TS BAYLh YT, B ATE MO Aol 95 At
29g TP Ao 5T Ao Rl

FHO : 8%, RALLE, SUANY, ARYY, AN 225}

Abstract As a plan for oil spill accidents, research to collect and analyze optimal equipment
assignments is essential. However, studies that have diversified and analyzed the optimal equipment
assignments for responding to oil spill accidents have not been preceded. In response to the need for
analyzing optimal equipment assignments study, we devised a genetic algorithm for optimal equipment
assignments. The designed genetic algorithm vyielded 10,000 optimal equipment assignments. We
clustered using the 4A-means algorithm. As a result, the two clusters of Yeosu, Daesan, and Ulsan, which
are expected to be the largest spills, were clearly identified. We also projected 16-dimensional data in
two dimensions via Sammon’s mapping. The projected data were analyzed for distribution. We
confirmed that results of the simulation were better than those of optimal equipment assignments
included in the cluster.In the future, it will be possible to implement an approximate model with

excellent performance based on this study.
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Table 1. Maximum oil spill accident scenario

Location Qil spill accident (ki)
Incheon 8,500
Pyeongtaek 1,200
Deasan 45,000
Gunsan 3,800
Mokpo 8,500
Wando 600
Yeosu 45,000
Jeju 800
Seogwipo 500
Tongyeong 1,700
Changwon 1,200
Busan 2,500
Ulsan 45,000
Pohang 800
Donghae 500
Sokcho 50
Total 165,650
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Fig. 1. Flowchart of our genetic algorithm for resource
allocation optimization
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Table 2. Parameters information of our genetic algorithm

Parameter Value
Max. generation number 6,000
Population size 100
Crossover rate 0.7
Mutation rate 0.002
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Fig. 2. Clustering results when oil spill accident
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Table 3. Distribution analysis of optimal resource allocations

Cluster1 Cluster 2 A B C D

Incheon 1701.8 1495.4 1643 1772 1743 1689
Pyeongtaek 194.2 228.6 248 250 227 250
Deasan 8636.8 9241.4 8789 9206 9183 8918
Gunsan 771.4 781.0 792 792 792 792
Mokpo 1641.4 1232.0 1564 926 1183 1202
Wando 76.2 109.8 125 118 98 125
Yeosu 5981.4 5851.0 5646 6004 5917 6048
Jeju 126.0 155.6 167 98 119 167
Seogwipo 59.6 104.2 64 105 75 44
Tongyeong 334.8 353.8 355 365 328 293
Changwon 2258 245.0 250 250 217 250
Busan 503.6 457.0 522 470 522 522
Ulsan 2066.8 2004.8 2052 1926 1865 2020
Pohang 114.2 140.0 167 167 41 64
Donghae 62.0 90.8 105 50 79 105
Sokcho 4.0 9.6 1 " " 1
Average work hours 17.340 17.345 17.340 17.368 17.317 17.385
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