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Determination of the hull form factors
about a high speed coastal fishing boat
using Fuzzy modeling
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Abstract

This paper is presented determination of the hull form factors about a high speed
coastal fishing boat using Fuzzy modeling. That is, the estimation curves of total
resistance & EHP(Efficiency Horse Power) are induced by Fuzzy modeling algorithm
from data of accumulated hull form factors and are compared with the results of model
test. Also, the estimation curves of total resistance & EHP are utilized efficiently in
determination the hull form factors about a high speed coastal fishing boat.

’ST%X} 199441 63 20, MHSTUX} - 199589 98 142

L]

L2 Y]

3@l gristn MsiQEst/ 7 HZIgH T 4
BHysigl, Fitoistm RMsiA S st ety
Y39, 0]

BRI~ £ i N T



1.ME

ActolMel FESF 8B wute) dotxgejde
2A, vt das oM 147 g3 FelA AL
2 80%°ldS AAEtn JrH1N2]. oj9le} ok
7t AHSERE oleld dgelyd| Ak UR A
ol wE ol}lel A Aug: s ANk
nZ£3E T3 s "9 2 dla QU
dAotol e} ZAAYMANAN HaEe s A4S 9
3 FRETE FHe dieame
O FE 2 oHgI M uAIZE EFo|Mel A
g 2 olHgg o]gsE ¥y

@ o2 Alxdel 23t vy

@ REAH 95wy

@ EAA sAEAM 2R vl FAHMoL} EF
g ol 8% Wy

o8 {4 Uk

719l W E FoA

D9 Hge AdEGo] S FFHEC F
3|y xjojo} 313,

@49 B2 o] udslel ©E 4 FHUHY
Wl Sog Agd o AR Ao ot 41 o
a,

@9} WL Zz "ded 2ds AR BPAY
(model test)@ = §lthes HellA wjZAA|Folxn A
43817 2§ dHES AR gloh

webd, g7 ojde] HA FaE T A
HQA MAo BAA IAARA AT FH4TY =
BE AHERE Wo) 38 AR-EATH2][3](4).

EAE ARl o whEe FUAgTN A&
S ZA vAE parameterE MAsIL, EIHA|FHO
2 By dojxd FPF x5S FAHez B4
o, MA3t parameter® EHUFR 3= FIAEF
FANG =23 wyejt]. o] w2 okde] A
tlolelzt 23] FHEHY S B9 27] AHAH
GAllA A&sHA A TS FAHE & Q7] BE
of dgtolrel MA de ol&si glvh 2y
Ao} S 15 Knot(Frouded 0.6)43 742 143}
&5, ojxde] MAL FRPEIAEZ diAg #H9,
EA1F AR gF whEE ol % tiEe]
AMEL dioletrd a2 dA "o

3, Hx| g vde A|lxEle] B
He) MY Alz="e) 2oz IAlsleE WHeR,
@A He Qed Auvezw AYRET
VX parametergs Aleld] ARAAE zd

ol
2

448, s, olds, AT, &3

F om, ¥ 2EZE IS .

2 A7dME odEE dUolds) n&sel o
&8t HARAY guFe ojfste] dPLE
Atole] JauAE Rddgstn, HA AYRH 4 vh
15408 23, I 298 REAY A win
d 2o 23n sARddy dugd] 9% HA
A 3 viERdo R AxALE e A
Hyarss FAAch

Mo

[

ot 8l=a1¢l - EdllM(hardchine -
transom)A&e] RS, 2 o4k &L ¥
9sle] BFe) 52 MuldA P4 WY
&7] WRolth olad =AY . EWY AYE &
549 F,=0.58 AAZ s A4 YL 2w
e 827t 447 thaEd2],

% F,<0.59 A&gdeliE Ly /v C;
Bo/T, LCBS & X827t A4 Ay 2
A PAAL, F,20.59 n&5IGNE MH
Zo% ZRzAe AFYA, 30 /Y T ¥F
Ao EHFHE EFHE & U= Ly/v
Bc/v'R, Cy LCBS 2& ¥¥a2g 438
Ba7} ok 2 AyQ o] that Aol rest 7
=

Ly @ 520
Be © Ly /2 0ikiel xigl =
T Ly/2 02l mn ie) &
FHOl WLIIRIQ] Z0[(HES)
LCB : Ly /2 0 BRI 2]
(MOES: +, M -)

v O HER
Cs - Wids
Cr : FoAS

2 AFeliE SARdelM YUE pHo2y
B F,20.5° &g 34 4% ¢ vhH3Ae) 53]
dgel 2 nEAAeI  AFarR  V,
Ly /v, Bo/v'® Cpg dAse] 14939

ERBEREE DR LT

Transactions of SNAK, Vol. 32, No. 4, November 1995



HA P E 0188 A&Hoide UE¥as 25

3. HN=24d

HARRge FRIE TAST d¥iy 4EY
diolet2 58 83t FEdude s 24
2 Jehgls Aelth o & BETN U9 o
29 diojelr} viHg e BAE R Jg AE
of uj$ FE&HoT HEE = Utk F, FRIT
W) wjdEAe) dojel BAS MBEHA vhakele
geog z3sle], dojele 7he] ASAWAYE 3o}

EEFZ e dolel At FARE o8 e o
oz =23l3led R Wolth

B Ao = Tagaki & SugenoZ} #|gHel ¥
T uhy g A3 cH5I6]7]810).

3.1 HXIgel

AAGelE A0 Bol If~then ¥ A
o2 gddc

R : Ifx, is AL, x, is A}, >, % is Aly
then v'=ab+aix,+ -+ @', (1)

94714
R A ¥
x, @ 949 ulolg

A AR EY ez AHold HAFF
y' A FHoRRE dojAE 29
al, : AER A%

AT ge HARGS BEAE, AP, A
dztg 2 Aze) By sgowye Tt
ol Fidolete] {EEE FHAEHUsY 7+
HA B @ FolM e H¥ e AAE HAXT
Hoz thehdct

3.2 WFE

A 2l~xl0l Aol Fold o, nrel A
ool 2@ &9 o] e A9 B
o.

REERPEGRIE £ 32 F 5 4 I 1995 118

JP>

w'= }ﬂAf(x(}

y'=aj+ajxl+ -+ a,xd,

(2)

A7 AlLN)E AAwsE Ao XV &

E8 dsiie golEz, W't AARY AG

3.3 HXIZ2AYO +3 U

[ Start ]
|
[

Selection of premise
saucture

Identification of premise
pararmeter

}___.__.

Identification of conclusion
structure

l

Identification of conclusion
parameter

|

Calculation of
correlation coetficient

Evaluation of
conclusion structure

l

Evaluation of premise
structure

l Fnd ]

Fig.1 Algorithm for fuzzy modeling

2 Jepie, AQ90IN y'el Hire P W, 3
SE Tt

Foizl &9 volgzRy HARYY dnIdF
g F¥3ks AL Fig 13 2ol



" @ &Y dlelgt

HARAYLE +Y5}7) M= 2dgsiazt
3 didel digk &Y dlolelsel Easlo} gt
=
@ AAR Fzo 4

AR F2e] AAHLE A(1)e] JHEAFE 4%
3tm, o]l W7l EAshs ¥7e HAEE ¢
WHg alohl= ZHold)
@ AA|R- parametere] 2H

HAE parameter®] ML AARE TR A
Aol o) YHWse) dlolelrt EAdhe T7o)
HAEEE of 15 ¥l o {1 43
& FAAs= Relth ol REIE FdAs=
dEse] HAAPE 2ASH= parameters
A3} o]&E ol ¥ 2N vy
TEolxl E8gte ext HAvl He A& 9%
c},
@ AER Fzxo 4R

AR 729 A& ()9 dEaF BAH
£ ¥4 4Aske Aol
® ZEY parameter?) A4

ZEY parameterd] 44 AZRA )it
o] A¢E AAd= Aotk
® 2= AN 2 AR &8RPz gYr)

Z} el Lozl EYFELS dFPdow
F23le o] ghEol AA Yty o= AL ¢
AsR=7He A, A2 W4 2§ o}
W o] YA E AR MAR L A=
9] 7x& Y3k
@ HAEd ¢85

O~®9 el wtEe) o3 HA Ax=9]
UEHIAE JeIE £ e FHA2do] 5o
2},

il

oL

Mo
ox

5. HX2WY o3t XY X
ol 3

FERANE DEAdee] BYAY Aad)
A9l g7] WEol, £ ATolAE 19934 119 ¥
o Mg TiAN B AMgse] 23
B 1/20.02 AR AP 793EF Aol 5
H[2)e) F2AYAHRE ol8ste] WA AY L v}
42 A% SARYL FYSAT FEAHo
AH4E 539 AYa4el e Table 17 2o,

d+E, LEE, oldg, dF, &g

Table 1 Values of hull form factor

& | Model | Model | Model | Model | Model

B 1 2 3 4 5
v 2300 | 2300 | 2300 | 23.00 | 23.00
Ly 1347 1 1270 ] 1401 | 1351 | 1334

Bc | 300] 318| 281 300| 300

7 093| 092| 092| 0% | 089
La/V 473 | 447| a®3| 45| 460
B/ 15| 112] 101] 106| 106

Cs 058 | 058 ( 059 056 | 061
LCB 161 | 161 ] 161 | 141} 187
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Table 2 Comparison of

Cr;. EHP by

model test and Fuzzy modeling

results
Crx10°

Vs
(Knot) Model test Fuzz.yng
10.00 234608 23.6247
1050 248251 252034
11.00 274817 27.8507
11.50 306425 31.2712
1200 319513 32.1956
1250 30.1516 30.7027
13.00 21.2252 283243
1350 24.8924 25.8887
14.00 229962 234063
1450 21.2480 21.1292
15.00 200132 206432
1550 19519 20.1569
16.00 19.2682 19.6707
1650 18.8369 19.2142
17.00 183871 18.8306
1750 18.1151 18517
1800 18.0307 182736

EHP(KW)

Vs -
(Knot) | nodel test wzy e
10.00 84.8689 81.9361
1050 103.9213 105.8665
11.00 132.3196 136.2982
1150 1685908 1709388
12.00 199.7307 198.1991
1250 213.0304 213.3307
13.00 216.3804 215.8316
1350 221.56508 222.1508
14.00 2282680 230.7807
1450 234.3291 241.7624
15.00 244.3398 266.1247
1550 262.9490 2709145
16.00 2854990 289.1657
1650 306.0382 3099087
17.00 3267836 333.1982
1750 351.1983 359.0573
1800 380.4003 3831325
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Fig.2(a) Comparison of total resistance
by mode]l test and Fuzzy
modeling
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Fig.2(b} Comparison of EHP by model
test and Fuzzy modeling
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Fig.4(a) Calculated values of total
resistance by Fuzzy modeling
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