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Abstract

This paper presents the hybrid curve approximation with geometric boundary conditions as
position vector and tangent vector of start and end point using a B-spline approximation and
a genetic algorithm. First, B-spline approximation generates control points to fit B-spline
curves through specified data points. Second, these control points are modifed by genetic
algorithm(with floating point representation) under geometric boundary conditions. This method
would be able to execute the efficient design work without fairing.
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A7) e Ay 39 3y
(offsets)& Avhe FA4E Aoshe Wio] wet
2epzlh, Foi7 dlolElE HHE A4shs WY
ol AA BIHED FAPEES A7 B 4 gl

B ZH(interpolation) & Fo]A dloElE A

Mg ANEHE WHog M7l AR
12 Melstes & g8 2 2z dlolE]

il

Z0 e} Mz g AL A £ ok
ZAPS (approximation)& ol HoJel& ZA}
Hog A HE wjid F4E A 9y
o2 Foixl dolgeE AR &g F ke @
Ho| Qe whHo| Folx RE dHolHE 3
o Ueld = e F4A4e Zbumpelvt C'F

EE CPF BAS4S AAY F ke A4de
zt=t} E3] B-spline ZAME2 B-spline 93

of ofd] =AY E A3ty ol ZAHHEZRH
Folz dlojelE ANl AvkE B-spline®4d &
Adshe AAlRIBeE, AHEHE FMUE& B-
spline FXo] 7He HHES 7Hith WA o]
& Ay AHAd HEE AS uEye &A
(fairing) A4S a3 F gled, FHHA A
g Mg 4A 9% 5 UAcH4IBEIE6].

3, A9 galo] F&H {4 daelF
& AANE FE 29 (floating point) 2.2 RHE
o2 DR g FEg J3sle FHHE
HAH oA AFde ddE Rasidd
[7I81IN0].

B AFo A B-spline AP FH= U

ES AT EF 2APEE AMEEt Ay A
oA Qe A RW(FEHY HAM He)E
BEslE AY §d WS Agsioh

Z, B-spline AR HEg Yepax &

< Fo1Z dlo]el& A= B-spline F41e] &
AHE AT ojdl EHo HAM HE{(tangent
vector)© AT thy W 2FH(EL FHY 2
ol xS dF3te Was R aa
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ol 54 AL YehlEs F4E& B-spline 4
o2 Jehazl & gejls 22 FA4d gEiM
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=g
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o 54 9E g& 2] & & Jdo H¥E Y
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o] o]Z B-spline ZFAHLoE Zrlsle M 3F
Hhgolt}, o] Bgle MAMHoz AL He}-
AR ¥ Foizl dojge] A= B-spline &
A& AAsle] B-spline F419] Aol o)s) A
TR Ade 23]

1) MEwEo] B
Folxl (m+1) MY dHeolg P& IAks:=

(n+1) 7He] =AHE 2t B-spline 419 A
HHEE (D3 2o] ZAAsAT

0_0: t0= tlz R tk< tk+l“.
it =tg2=""=tyip1=1.0



120
i+
"Z: V|P1+1 |
)—I
I e
i=k+1,-,
(1)
(2) FOZE  Holetd] CHSsle Of7MSE
(parameter)2| &#H
(m+1)74e] dolgd] &3l wiA¥ee
228 e #Aol(chord length) SAFEL.E &
AslHch

uy = 0.0, uw, = 1.0,

Syl

(2

=1, ,m—1
’Eglpf-ﬂ PI
3) ZFEQ| Alpt
FojZ dHlolg] P,ot 2AM Q98 BAE

B-spline S412)of} o]3] 2(3)7 o] FHHEG
;Q,-Nf(u,-) i=0,,m
2131 & Zojrd Al(4)9} 2}

Po(u()) Ng(uo)Q0+'+N:(u0)Qn
PI(Z_Q) Ng(ul)Qo+"'+Nf.(u1)Q,.

Plu) = )]

(4
P,(u,)

A4S gHHoz A 2(5)9 2t
[P](m+1)><1 = [NJ (m+1)x(n+1)[Q]<n+1)x1

5)
714
(AT = [Py(u) Piw) Pun)]
Q7 =1 @ Qul
N(}(_uo) ...... Nﬁguo)
(M = S .
NiCtty o NiCuty)
W =g oW 2 5)01]/\1 [N]& Axiag=d
o] ez Ap) & g 28 B-spline

F4& Aofshe 243l ézé

48 d, olgdd, a+¢

A
T

[Q = [IM '[P 2<k<n+l=m 6

2td m>nold AG)elA [N]L g

ohjzz, AXYB [MTE o83t AD3t 2
ol APIR WPl HRE FE

P = [Vl
[IMT[P = [MT[M[Q] )
[Q = [IMTINI ' MTLA

olgA AP ZAHN 28 Fo dlolgE
ZAFHE B-spline =4 —’.—i: AL 4= it

Fig.1® B-spline &#&e] olsf FAd =AA
3, Folzl FAAre] HE&
o 4, 237 8% B-spline
7} 49 AMAHE FHEe

vetdth e
C? & B-spline® 24 &

ozl R AEL nygA 2Ats Jloh

127 |
10-% / :

,{‘ -
8- A
6- ;’

: 4
4- f

# |

2a - - B-spline curve :

- Control points
- Given points

0 J\ L/ —

024681012141

Fig.1 Generated curve by B-spline
approximation
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Fig.2 The geometry and boundary
conditions of a hull form
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newVerxy = oldVerx,
newVery, = newVery,= oldVery,
newVerx, = oldVerx, +

randVary*| oldVerx, — oldVerx,)
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Fig.3 Individual representation of
equation (8)
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Figd4e 432 <41n8Ee AH8sto Fig2el
ZAHE £3T 2742 Yl

L) —. Hull form

‘*S - E- Control point gensrated by
3 B-spline approximation

- - Control point modified by

genetic algorithm

Fig.4 Comparison of control points by
B-spline approximation and by
genetic algorithm
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&3 2AHHE ARSI T, HYH 31, 2 4, 6,
16, 18 185, 199 83 HcHFig6). 28z Z
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Fig.5 Hull form representation using hybrid curve approximation
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" Fig.6 The ship profile

Table 1 B-spline control points and orders of each section

) Bspline definition Control point No. Order
Section No.
1 7 4
2 7 4
4 6 4
6 4 4
16 4 4
18 4 4
18.5 6 4
19 7 4

 Otfset point
8- spline curve
-B  Control point

19 1842 1816
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Fig.7 Comparison of Offsets and B-spline curves regenerated by B-spline approximation
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o— Tangent vector
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Fig.8 Geometrical boundary conditions of hull form

— Hull form

-Z'- Control point generated by 8- spline fitting method
-B- Control point modified by evolution program
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Fig.9 Modifification of control points using genetic algorithm
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