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In this research, with the help of the recently developed Dung Beetle Optimizer (DBO)
algorithm, the main dimensions of container ships in terms of their loading capacity and
their speed with the aim of minimum hydrodynamic resistance along with several
constraints such as permissible range of main dimensions, hydrostatic stability, and
specified underwater volume, has been optimized. For this purpose, the governing
equations were extracted from Holtrop's experimental method. For verification, the
results obtained from the DBO algorithm were compared with the results of the
Optimization library of Maple software. The optimization results on the dimensions of
a container ship with a capacity of 1000 TEU showed that the hydrodynamic resistance
of the optimized ship at a speed of 15 knots can be reduced by about 14% and at a speed
of 19 knots by about 21%. Also, in constant displacement, with the increase of the vessel
speed, the optimized vessel length increases, but its draft decreases. In particular, the
purpose of this research is to introduce the capabilities of the DBO algorithm and its
application in solving optimization problems in marine engineering.
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Input:

The size of population N, the number of

maximum iterations T,,,,, the objective function f, the
problem bounds LB and Ub , the problem Constraints,
the problem dimension Dim.

Output: Optimum position X, and its fitness value f,

1: Forifrom1to N do
2: Initialize population and define relevant
.parameters of the algorithm
3: Enddo
4: Fort from 1t0 T, dO
5: For i from1to N do
6: If i=ball rolling dung beetle then
7: 6=rand(0.0..1.0)
8: If § <0.9 then
9: y=rand (0.0..1.0)
10: If y>0.1 then
11: a=1
12: Else
13: a=-1
14: End if
15: Update the boll-rolling dung
beetle’s position by Eq. 1
16: Else
17: Update the boll-rolling dung
beetle’s position by Eq. 2
18: End if
19: If the rolling dung beetle is out of Lb
or Ub Push it until it falls within the
range.
20: If the rolling dung beetle does not

follow the Constraints, force it to

35.

36.

37.

38.

39.

40.

41.

42.

behavior of ball-rolling dung beetles,
Journal of Theoretical Biology 486, p.
110106.

https://doi.org/10.1016/5.jtb1.2019.110106

Notteboom, T. and Cariou, P.,(2009), Fuel
surcharge practices of container shipping
lines: Is it about cost recovery or revenue
making, in Proceedings of the 2009
international association of maritime
economists (IAME) conference. IAME
Copenhagen, Denmark, p. 24-26.
https://www.academia.edu/download/308
24512/5-28 presentation.pdf

DNV AS, (2016). Container Ship Update
2016.
https://issuu.com/dnvgl/docs/dnv_gl cont
ainer_ship update 2016

Schneekluth, H. and Bertram, V.,(1998),
Ship design for efficiency and economy,
Butterworth-Heinemann Oxford, vol. 218.
https://doi.org/10.1016/B978-0-7506-
4133-3.X5000-2

Charchalis, A. and Krefft, J.,(2009), Main
dimensions selection methodology of the

container vessels in the preliminary stage,
Journal of KONES 16, p. 71-78.
https://bibliotekanauki.pl/articles/241689

IMO (2008), International Code on Intact
Stability, 2008, International Maritime
Organization.
https://www.imorules.com/IS2008.html

Woo, D., Choe, H. and Im, N.-K., (2021),
Analysis of the Relationship between GM
and IMO Intact Stability Parameters to
Propose Simple Evaluation Methodology,
Journal of Marine Science and
Engineering 97), p- 735.
https://doi.org/10.3390/jmse9070735
ITTC, (2011), ITTC — Recommended
Procedures and Guidelines, Resistance
Test, ITTC.
https://ittc.info/media/1217/75-02-02-
01.pdf

Birk, L.,(2019), Fundamentals of ship
hydrodynamics: Fluid mechanics, ship
resistance and propulsion, John Wiley &

Sons.
https://doi.org/10.1002/9781119191575


https://www.imorules.com/IS2008.html
https://doi.org/10.3390/jmse9070735
https://ittc.info/media/1217/75-02-02-01.pdf
https://ittc.info/media/1217/75-02-02-01.pdf
http://dx.doi.org/10.61186/marineeng.19.41.85
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.41.7.7
https://marine-eng.ir/article-1-1086-fa.html

[ Downloaded from marine-eng.ir on 2025-11-03 ]

[ DOR: 20.1001.1.17357608.1402.19.41.7.7 ]

[ DOI: 10.61186/marineeng.19.41.85 ]

G ymlS S olal cpmnd 0 QLS (55 s S Jlesdige w6l 5l eoliinl [ Sl 0,8 al sllae

\e.

21:
22:

23:

24
25:
26:
27:
28:
29:
30:
31:
32:
33:

34:

35:
36:

37:
38:

39:

40:
41:
42:
43:

44.

45:
46:

47:
48:
49:
50:

51:

follow the limits, if not possible, target
it.

If i= brood ball then
t
R=1-

Tm ax

Update the brood balls position by Eq.
4
For j from 1 to Dim do
If Bij > Ub™ then
Bij = Ub*
End if
If Bij < Ub* then
Bij = Lb*
End if
End do
End if
If the brood ball is out of Lb or Ub Push it
until it falls within the range.
If the rolling dung beetle does not follow the
Constraints, force it to follow the limits, if
not possible, target it.

if i= small dung beetle then
Update the brood ball’s position by Eq.
6
End if
If the rolling dung beetle is out of Lb or Ub
Push it until it falls within the range.
If the rolling dung beetle does not follow the
Constraints, force it to follow the limits, if
not possible, target it.
If i= theif then
Update the theif position by Eq. 7
End if
If the rolling dung beetle is out of Lb or Ub
Push it until it falls within the range.
If the rolling dung beetle does not follow the
Constraints, force it to follow the limits, if
not possible, target it.
End For.
If the newly generated position is better than
before then
Update it;
End if
T=t+1
End For

4y
s

Return X, and its fitness value f,.
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