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Abstract

Genetic algorithm GA is widely applied to the non-linear optimum problems in the various technological fi elds. Fishing vessels are 

faced to serious problems such as low benefi ts, low fi sh prices, lack of young fi shermen and so on. In the present study, the principal 

particulars of the optimum fi shing vessel which earns the highest benefi t in a year are studied by using the genetic algorithm. At 

fi rst, two GA methods, bit-string GA and real coded GA, are examined their applicability to the present problem. The results indicate 

that GA is a useful tool for study on the principal particulars of the fi shing vessel at the initial design stage and there is not much to 

choose between two GA methods. The optimum ship form is dependent on the ship speed and its block coeffi cient becomes smaller 

with increase of her speed. A promising solution for the problem of high fuel price is shown to adopt low ship speed and large gross 

tonnage.
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Fig.1  Flow of genetic algorithm
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Fig.2  Rastringin function of x1 and x2

Fig. Fig. A B
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Fig.3  History of maximum value for each generation by A method

Fig.4  History of maximum value for each generation by B method
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Fig.5 Distribuion of variables x1 and x2 at three generations by 

A method

Fig.6 Distribuion of variables x1 and x2 at three generations by 

B method
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Fig.7  Relationship between depth and draft

Fig.8  Relationship between displacement and gross tonnage 
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Table 1  Comparison of variance between A method and B method 

variables x1 x2

method A method B method A method B method

10th generation 5.34 4.58 5.93 4.47

20th generation 8.02 0.14 5.66 0.14

30th generation 10.14 0.17 6.42 0.28
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Fig.9(a)  Comparison of EHP between estimate and experiment for a 

fi shing vessel

Fig.9(b)  Comparison of EHP between estimate and experiment for a 

training ship
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Fig.10  Comparison of fi shery profi ts of the optimum ships obtained 

by two GA methods 

Table 2  The maximum profi t obtained by real coded and bit-string GA methods          unit: thousand yen

Ship speed [kt] 8 10 12

    Trial No. 1st 2nd 1st 2nd 1st 2nd

Real coded GA 29007 27471 21100 20838 8222 8164

Bit-string GA 29121 28917 22687 22302 10153 9140

Table 3  Principal particulars of the optimum ships and their profi ts

Ship speed [kts] 8 10 12

Method of GA Real coded Bit-string Real coded Bit-string Real coded Bit-string

L [m] 42.00 43.00 42.50 43.00 42.80 43.00

B [m] 6.05 7.20 6.55 7.20 7.25 7.20

d [m] 2.72 2.20 2.71 2.40 2.70 2.50

Cm 0.945 0.965 0.955 0.965 0.960 0.965

lcb [%] 0.21 -1.00 -0.74 -1.10 -1.02 -1.50

iE [deg.] 28.3 28.5 22.1 28.5 26.4 18.0

Cp 0.729 0.725 0.661 0.664 0.592 0.638

Rf  [N] 6895 6539 10482 9804 14755 13737

Rw  [N] 500 4614 7213 6374 17599 19602

Rt  [N] 7395 11153 17696 16178 32354 33338

BHP  [kW] 51 77 151 139 333 343

Total Catch [ton] 2723 2906 2726 2827 2729 2792

Income [106 yen] 190.6 203.4 190.8 197.8 191.0 195.4

Fuel cost [106 yen] 1.6 2.5 4.9 4.5 10.8 11.1

Profi t  [106 yen] 29.0 29.1 21.1 22.7 8.2 10.1
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Fig.11  Comparison of Cp of the optimum ships obtained by two GA 
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Fig.12  Comparison of fi shery profi ts of the optimum ships under 

various conditions

Fig.13  Comparison of L/B of the optimum ships under various 

conditions
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Fig.14  Comparison of Cb of the optimum ships under various 

conditions
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Table 4  Principal particulars of the optimum ships and their profi ts calculated by the real-coded GA under the condition of high fuel price

Condition of the gross 
tonnage

constant free

Ship speed [kts] 8 10 12 8 10 12

L [m] 39.90 41.40 42.50 42.20 42.70 42.80

B [m] 6.35 6.44 6.84 7.30 6.95 6.41

d [m] 2.94 3.09 3.06 3.27 2.89 2.59

Cb 0.640 0.578 0.536 0.700 0.620 0.575

Cm 0.930 0.895 0.947 0.945 0.945 0.945

lcb [%] -2.40 -1.40 -1.19 -0.484 -1.59 -1.69

iE [deg.] 27.1 26.4 23.8 23.0 22.1 22.0

Cp 0.688 0.646 0.566 0.741 0.626 0.608

∆[t] 488.3 488.3 488.3 722.8 545.0 419

Rf  [N] 6796 10397 14720 8524 11112 13669

Rw  [N] 2353 5363 16443 12389 8416 15027

Rt  [N] 9149 15760 31163 20913 19527 28696

BHP  [kw] 62 135 321 143 167 295

Total Catch [ton] 2666 2631 2638 4141 3062 2279

Income [106 yen] 186.6 184.2 184.6 289.9 214.4 159.6

Fuel cost [106 yen] 6.8 14.6 34.7 15.5 18.1 32.0

Profi t  [106 yen] 19.4 4.5 -27.9 32.7 7.2 -28.0
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