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Stern Profile Design using Fuzzy Modeling
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ABSTRACT

This paper presents a method that determines the stern profile dimensions for full, slow-speed ship using fuzzy

modeling, which is applied the genetic algorithm and the Hooke & Jeeves method. The inferred stern profile

dimensions have compared with real ships.
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Fig. 1 Stern profile geometry
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Fig. 2 Fuzzy variable of trapezoid form
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Fig. 3 Flow chart of Fuzzy modeling using Genetic algorithm
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Table. 1 The range of stern profile dimensions in fuzzy modeling
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Table. 2 Comparison of the real and inferred stern profile

Design condition Form parameters of stern profile

i . ! (1-Cwa) e, A ! B | - F G
LB BT Cpa | D il R SO N A TS e
Now UB BT O92 1 D0 | Com) | Rem " nier | Figal | infer | eal | nier | Real | inr | Aeal |
1 j‘5. 387(2.818210.7496(6.000{ 0.3902 §1.4620 | 1.4653 [10.6000(10.6713(3.0000}3. 0041 |3. 35001{3. 3998(3. 7000
2 ‘(‘S. 6998(2.642610. 7661 |7,200] 0.4280 | 1.5671 j 1.5461 j11.7000|11,7254]5. 4000 (5. 3875|3.9000|3.903114.2000|4. 2393]5, 6000
3 [/6.0233(2.6061 |0.7823(7.850( ©0.3229 | 1.3113 | 1.3333 [14.8000{14.7937|3.7000(3.6775!4.2000(4.1998(5.3090(5. 3325(6. 4750
4 }5.9556(2.7108|0.744318.500, 0.3797 | 1.5228 | 1,5281 (15.0000{14,98474.7100|4.5606 (4.8000}4. 802415 3000|5, 3566(6, 2000
5 |5.8750{2.6667,0.779818.770] 0.3070 }1.2937 | 1,3143 |17.2000(17,0626}|3.5250|3. 4003 |5. 0000 (4. 9820 5. 2000{5. 1735|6. 1000
6 |6 0000‘2 8571]0.7784(8.700] 0.3506 {1.3296 | 1,3257 |16.0000(16.2076|3.7500(3.8707 |4.700014.7308(5. 2000{5. 2499|6. 2000 6.
7 15.5742!3.4262]0.7408|6,850| 0.4483 | 1.4448 | 1.4456 |12.2000112.1709(5.8250 5. 8252 3. 6500(3. 67705. 1280}5. 2360}6.0000| 6. 1 400
8 ||5.5742]3.4262|0.7408 6.400] 0.4483 | 1.4448 } 1, 4456 |12.2000{12,0636(5.8250|5. 8250 (3. 6500(3. 5439|5.1280|5. 00396, 0000 | 5. 8605
9 15.4751,3. 9641 0_7389Jj.000 0.4921 11,4296 | 1.4303 11.15%11.2268 3.2000|3.19803.7000|3. 7382 5.2000E1948 6.0000|5.9855
10 5,5230(3.2740 0.7431(8.000] 0.4605 11.4189 | 1,4110 [13.9000]13.9283[3.8900}3. 8970|4.20004. 2205|5. 3500|5. 377716. 3000 6. 3181
il .. .. Design condion 1 _ Form parameters of stern profile
i | (1=-Cwa) LI J 4 K C D E
No.{ UB | B/TA ’Cpa 70? _(=Cpa) | Real | infer | Real | Infer | Real | Infer | Real | Infer Real | Infer | Real | Infer
135, 8387%2. 8182(0,749616.000) 0.3902 | 7.7880| 7.78590.2000 |0.1853 |0.3500(0.2768)1.7000|1.7002|2,1000{2.09993.0500| 3.0505
2 16.6998|2.642610.7661(7.200 0.4280 |10.8000| 10.9616|0.2000 { 0.2377 [0.3000{0.2894|1.7500|1.7537|2.3000(2. 3008|4. 55001 4, 5493
3 16.023312. 6061 :0.7823]7, 850 0.3229 16,1880 16.2966! 0.3000 | 0. 3004 |0.2750}0.2712)3,0500/3.0499|3.3000|3. 3001}4.3000! 4. 3000
4 \5, 9556(2.71080.7443(8,500! 0.3797 (13.4000| 13.6583| 0.3000 | 0. 3000 |0, 5500 |0, 5495,2. 6000 [2. 6000{2, 7000|2, 7000{4. 7000| 4. 6996
S 35.8750[2.6667|0.7798{8.770] 0.3070 {19.4250( 19.6357] 0, 4000 | 0. 4001 |0.6150(0.6149{2.3000(2. 3000(4.0500]4.0499|3.9500) 3.9499
6 1.‘6_0000\2_8571 0.7784/8.700! 0.3506 116.1000| 15.8558)0.4000 | 0. 4000 [0 35000, 3505(2.3500|2.34993.2000{3.2001{4. 1000 | 4. 1004
715 5742]3. 426210.74086.850| 0.4483 [12.9300! 13.3210| 0.2500 | 0. 2366 |0.2250|0.3399|2.6000{2.5956,2. 170012, 1690|3.7000| 3. 6998
g ls. 5742‘3, 426210.7408(6.400, 0.4483 [12.9300| 12, 6065! 0.2500 j 0, 2366 [0.4500]0.3399(2.6000{2.60112.1700(2. 1705!3. 7000 | 3.6998
9 15 475113, 9641|0.7389(7. 000 0.4921 }11.1000] 11,0789]0.1800 | 0.1917 {0.20000.2480|2.3000|2.3015!2,1000/2. 1006|4.0500| 4. 0500
L 10 5. 5230[3_2740 0.7431(8.000] 0.4605 }12.2000! 12.1745(0.2000 | 0.1999 [0,2000|0. 2052 {2, 5800|2. 57962.2500{2. 2499}4. 1500 4. 1501

e, estimation of real and inferred ship A estimation of real and inferred ship
2.00
1 17.00 L}
-]
] .
1504 g ¢ - s
1 " 8 g g 13.00 4
] .
a L] L]
° 1 * < (]
© 1 L]
1 s
1.00 4 9.00
CIIID Real volues CCIID Reol vohues
1 VONE inferred values SOOO0 inferread voluse
0.50 v " , v 5.00 y r T v
0.00 2.00 4.00 6.00 8.00 10.00 0.00 2.00 4.00 6.00 8.00 10.00
Huli No. Huill No.
B estimation of real ond inferred ship C estimation of real and inferred ship
+.00
800 ]
= 3.00 3 L
E g L " a -
4 -
4.00 - a » L] [
m b [*] © 200 7
4 -
- "I
2.00 3
] 1.00
] X Real vakues OO0 Rt volwes
1 VOO0 infarred vaiues 3 SOPOO interred valuss
] 3
0.00 .00 T T Y
000 200 400 600  A00 1000 YR VS Y S ¥ S ¥ a4

Hull No. Hull No.

94




HA 2P o] o ¢ dn) B4 47

D estimation of real and inferred ship

5.00
4.00 4 -
3 - .
3.00
] .
e a
[ ] L)
0q ® -
1.00 1
OTITIReal vawes
SOUO8 Infarres vakies
B A M R S vty
Hull No
F estimation of reol and inferred ship
.50
]
»
a
4.50
. [
w
»
e g 8
3.50 .
]
CLITI Real vaiues
00098 Interred vqiues
2.50 y r
0.00 280 400 600 800  16.00
Hull No.
H estimation of real and inferred ship
7.00
]
.
]
-] .,
b .
6.00 oo e
1 *
o ]
5.00 4 -]
]
CIXITIReo! volues
1 SO008 Intarred volues
4.00 T T
0.00 200  4.00. 600  8.00  r0.00
Hull No.
J estimation of real and inferred ship
3
0.40 4 . w
0.30 4 .= ’
i ]
. ] |
B l
6204 © o .
FO a |
]
|
2.10 4 t
|
CITID Reai vakses
SOO98 interred values
.00 . T T -
000 200 400 600 800 1000
Hull No

E estimation of real and inferred ship

5.00
[]
450 3 .
[ ]
[]
[]
[ ]
4.00 3 -
o -
350 3 B
307 ¥
CITIXI Real vkues
COO08 inferrad velues
250
000 200 400 600 A00  (0.00
Huil No.

G estimation of real and inferred ship

6.00
3 a A a8
4 L]
92 =
$5.00 ~ L]
(4] -
]
a
4.00 4
a
] CIITTI Real vohses
09008 infarred vohues J
3.00 \ v v
000 200 400 600 800  10.00

Hull No.

| estimation of real and inferred ship

.00
2.0 5 &
3 a ]
15.00 J
] a .
3 9 []
a -
- 10.00 3
i =
5.00
CIIIT Reol vokoes
A0ON0 interrad voluss
Q.00 3 v Y
0.00 200 400 800 800 1000

Hull No.

K estimation of real and inferred ship

—
1 !
0.60 L
[
1)
0.40
x o [
.
L . )
Nﬂ !
0.20 4 o8 |

QXTI Real vokses
4000 interved voiuas

0.00 v T T
0.00 2.00 4.00 8.00 8.00 10.00

Huil No.

Fig. 5 Comparison of the real and inferred stern parameter

95



FEHA R A5 A2 =5 A 1996 Vol. 6, No. 2.

N."H &

o]4te] A7 W4S sty e A2E U
o}.

Wds W4 AAGA B, Z2d, A0 342
FAo) Zeske A6 94 WA 2YYol 7bs
st}

@45 B4 48 HA) 2dFoeye MYl Y
e ARsE A2 JlssE 48 2k AR
o] 7bssit.

gagd

1. Taniguchi &}, “A@7HEe) Azl ¢ vhA I
o A", dezAe=EA #1203, 1966.

2. A5G, old%, “HA RdF L o] & 7] A
A7, gz es) =83 #2294 HAM, 1992
3. YS. Lee, S.J. Jeong, S.Y. Kim, G.T. Kang, “Hull
Form Generation by Using Fuzzy Model”, Fifth
IFSA World Congress Proceeding, pp. 1234-1237,

1993.

A5G, ZAY 9, O AYE AY 27 e A
Aol B A", hFRA e FAELHI Pro-
ceeding, 1995.

5. T. Takagi and Sugeno, “Fuzzy Implication of Sys-

N

tems and its Applications to Modeling and Con-
trol”, IEEE Trans, Systems, Man and Cybernetics,
Vol.15, No.1. pp.116-132, 1985.

6. M. Sugeno and G.T. Kang, “Structure Identifi-
cation of Fuzzy Model”, Fuzzy Sets and Systems,
Vol.28 pp.15-33, 1988.

. D.E. Goldberg, “Genetic Algorithms in Search Opt-
imization & Machine Learning”, 1989, Addison-

~3

Wesley Pub. Company

8. L.T Fan et al, “Method of Optimization-Search
Techniques”, Institute for System Design and
Optimization, Kansas State University, Oct. 1971.

96

Zl £ A(Soo Young Kim)

19743 29 : B4t & =4 F 8t 8ha)

19774 28 : R AQ & 24383t HAL

19873 : TU-Berlin 3-3}atA}

198213 ~1987'd : Institut fiir Schiffs und Meerestechnik
an der TU-Berlin, 474

19883~ A : - Aef ok 2 F ot Ry

R

Z 8 H(Hyun Cheol Kim) 39
1992 - F- Ao &t 24383t At

19943 : oo st w 2 M3 o3t 44}

Al At gt 2 38 vk A

Z 4 #KSeong Hwan Kim) 239

1977 29 : B 8t n 24383} §ha)

1979\d 29 A 8 A4 28k HA)

19799 39~1992'3 79 : §= A} 7]% AFA A9
a4

1994 89 1 P AW 2333 AL £2

1992¢d 79 ~8 A :(5) FASECO o] A}



