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Fig. 1 Search procedure of genetic algorithm
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2.5 Hybrid Genetic algorithm
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Find x=R" (n=1,..,7)
Minimize RFR=AL,B,D,Cs, V,T)
Subject to 0.45<L/B<7.75 , 2.5<B/T<3.5
GMin<GM | 0.45<V/VL<0.9
FB.<FB , L/D<l4
0.64<Cp<0.8 , T<13
DW: DW required
Aeke. 5800mtd-8 939 o]»—— 100,000 DWT+3 Bulk-carrier
& Mgy, 534+ RFR(Require Freight Rate)E
g 9w g 1olL), E®), 2ID)
(M), A&(VK), WEHAFCB) 6712 31K, AA
of djgk "o*@x], 3}3k%], ¥8)%, String lengthi= Table 13}
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Design val Minimum Maximum Resolution |String length
Length 244.52 285.47 0.01 12
Velocity 9.88 20.11 0.01 10
Block Coeff. 0.4953 0.9048 0.0001 12
Breadth 32.27 57.74 0.01 11
Depth 12.88 23.11 0.01 10
FreeBoard 10.72 13.27 0.01 8

Table 1 Design variable
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Table 2= 7} &me]Ze] 24 Heke Uehdoh.

SGA&HGA H-GA TGA
Selection manner Roulette wheel [Tournament |Roulette wheel
Cross-over manner One-point One—point One-point
Mutation manner Bit None Bit
Population size 20 5 20
Cross-over probability [0.85 1.0 0.85

Dwm = 001  |None Dmn = 06
Mutation probability

D = 001

Coding manner Binary Binary Binary

Table 2 The running schemes of the algorithms
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Fig. 2 The variations of the averaged best fitness for each algorithm
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Fig. 3 The variations of optimum for 100 runs

Minimum Maximum Gap Average
SGA || 99900231.17 | 99999977.28 | 99746.11 | 99998440.83
-GA 99202928.64 | 99999970.73 | 797042.09 | 99926366.80
TGA | 99843568.35 | 99999975.09 | 156406.74 | 99985893.43
HGA | 99999582.22 | 99999978.32 | 396.101 99999970.88

Table 3 comparison of the result for each algorithm
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Fig. 4 Variations of annual operating cost and building cost
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451.24
CASE 2 164.95 74.66 314.27
CASE 3 158.26 6844 29515
CASE ¢4 159.82 62.35 284.52
CASE 5 157.21 7544 308.10
CASE 6 166.08 77.82 321.72

Table 6 Economic evaluation of each case

#(ATC) = Annual Transportation Capacity
Table 4 Cases of economic evaluation
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Case 1

Case 2

Case 3
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Case 4

Case 5

Case 6

__ATC |Object| DWT | Vk |CONE(#5H| AOC
3000000 | 14.303 [126015.8] 21.48 | 201.49
2000000] 11.125]| 949729 | 174 | 11167
1500000 10.247 | 78721.7 | 1511 | 7913
1000000 | 10.122 | 572526 [ 1333 | 5328
800000 | 10.296 | 41977.7 | 1443 | 4133
600000 | 10.953 | 346499 | 12.9 3321

Table 5 Optimum of each ATC

Sehe Reg Hoht Azt egu WEe 97
ol 100%E #29) F7hgol Mmd A& AL T 5 3
t}.

ol wigoz 7 CaseE F 7] AR, £ AT &9
Hl, 2047+ % 1G] Table 63} Zo] ANE. o528 7}
7} 2tof a2iz2 vebd Aol Fg 5, 6, 76 Uepdd.
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Fig. 7 Comparison of total cost for each case
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