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A Study on the Surface Modeling of Hull Form

and the Surface Faring

Dept, of Naval Architecture & Marine System Engineering Moo-Yeol Lee

Directed by Professer Dong-Joon Kim

Abstract

In ship hull design, if the geometrical shape of ship hull can be defined
effectively as three dimensional surface, the property of surface such as
Gaussian curvature can be evaluated easily and the physical quantity such
as volume, surface area, elasticity moment etc. can be calculated easily,
This is the reason, many of hull form’s surface modeling studies are
proceeded,

The developed program in this study can create usable surface easily and
quickly from three-dimensional wire-frame data for engineering production,
It is a updated version of the early developed program, so it can be used
for “surface creation” and “surface fairing”.

The program based on MFC and OpenGL creates and shows the curves and
surfaces by optimum algorism, The NURBS surface set that can be used for
fairing by using NURBS curve net are made. In this process automating of
surface creation process is available, Finally, by moving curve’'s data
point that makes surface and confirming faring result through quick
surface’s changes, hull surface faring method can be implemented.

Programs are developed by using Visual C++, MFC and powerful graphic

library OpenGL.
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Lol Zhzbe] Zdof 3f9 Colorg st WHoz I &4& Hostal
on F7HE] AYE 1% Temporary Fd& Frisiddch &2 & ZroY

of 489 4 SAelrt.

(D Station Line

@ Water Line

@ Buttock Line

@ Center Line

® Tangential Line
® Knuckle Line
@ Deck Line

Space Curve

@ Temporary Curve

H

A& Controldl7] ¢l E @e FunctionSo] HRE 314 Hrl tfx3oe=
A ARE Y, AU AASE Jlsa I FERE s Ve F
7} IntersectionS ZbALU} Cuttingdts 7|3, DBe} AR E 23sle= 7% 5
o] Washy o]l zZt7te] Aol fAstA thA ¥ 4 A C Function& 2 A
2ste]  Module®t  stolth  $18} o] Zae] H FAHES OpenClé

X M

=
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gluNurbsCurve() Functiondl 23] #}Ho] FA|HCE
T8l Fig. 3.1.olM Fig, 3.4712]2] 28l & dAFold HEAH Z2a8ez
FAE 7HAE 3 ZlEeE RErh oA AN oo AYH REL Fo4H

BrEH 2eoy AR o] Fp5otES Fof otk

Fig. 3.1 Program Main Frame View
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Fig. 3.2 Lines View

\W\.‘

“ ...m\‘..s

)
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iew

Vv
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3 Hull form Iso-metr

Fig. 3.
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Metric View

s Hull form Iso

ariou

Fig. 34 V

3.2 3me] Felo} 73t

Z2ael AHgE FHolE

1

3.2.

rilie 3¢

al
L

3.2.1.1 NUB

A wos NB FUS A4

ol Abzts Wzzle] thsfMT FEHIE o] Fof

ks

.‘_L_m

w4

-23_



El CAD Z2 72| AR IS 3= 9=A] NURBSE F42} ZHos w
#sto{gtth= FojlA Non-Uniform Cubic B-splined AHE& 7Rt
Non-Uniform Cubic B-spline &2 &2l ¢lo] HIE NURBS FH e g wHHo| 7}

adisg

FHZ (m+ D) x(n+ D78 FFE (vesh points) (P ot o, o33l ZAEAH
e S(]Ij;:\gm'j (j=0,...,n), }z',{)n}r‘,n (7=0,...,m), i RAMe|FF
b3

3 (corner mesh points)oll A 8] HEHHE x4, X0, Xon» £,mn®l FOIAH, CHS

o J ©AES Ax WABCHRENA, 1998)(Choi, 1991).

1) E7t7H 2 A4 (Determine the knot spans)
HZPo)ZALE o] &3l u, vUE AGL=EAHN HALEDRHE vt

Ho] FiTh
b= B PPl e 0L e,
Vi= 2P Pl for =01l
YA

A_y=n0n_, =0, 4 = A, = A

m+ ] m m~1

) 272 H A8 AA(Find intermediate control point)
ZF2t23A3 (Cle AE2AY Z d(column) joll thaf NUBZAH& ~F4d st

'% %!'3"_]:]- é Z}ijg Pl(]) Z: O,l,...,m 9’]’ 737‘“;3){'].@‘—!5‘] gg(j),sm(}')

R

fir

B s E AEddyE A sl Pk
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[—3 3 0 0 G,
f@ (1—'f[]_g0) & 0 1.j
o U= F =) m| | Cosr
3 0 -3 3 I Ym+2,7 ]
A7VA, f = (s ) (a1 a8
cgr = (o P(at ady) for i=0,...,m.

3) ZAAYE 2] ZAA(Determine boundary vectors)

AAAANE (b, 0, 0 i=0,...,
AWE d, e, (:=0,...,m+2)E 7L
d. = 3(V1‘.1‘Vz‘,0)v
€ = 3( Vt'.n+2_ Vz',n+l)'
v ousel mAZARdEEE VY
it
— _a 0 —_ i A
o = 270,00, t, = L
whetA, The 22 dF Ay YAl F4Hch

fi di -+ (l_f;'_g{)d1'+] T gl‘ dl‘+2

fi €; + (]-ﬁft'”gi)ei+l + g €4y =

BAelel 22l =3reE Altste] thEe dANE

_25_

»=1(0,1).
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A=t

wy )

L

Sg,;
Py

m, f

v, § ]

m} 2t 22 HELHEE o] &3t

Sgto] ot} the I ol ol




3(d1_d0) = ’J\Coo ; S(dm+2—dm+l) = %mo

B(QIMQO) - }On; 3(em+2~em+l) = Xun-

flol dEAdYAAE B3 AAHEH 4, ¢ (i=0,..., m+2)E ART

Frzddel 7 %irow) iol iy 2EA (V)& T 23 (Ve
DI AN E ol §te} HATFHOD Then P VRAYRIAE
7 ol Axste] dg 4 grh.

[—3 3 0 0 { Vio [ d,

fo (lﬁfo_go) £o 0 Vi,l Cz',O
o A=Fo=8) &l | Vines Ci,
0 -3 3 J _Vi,n+2_ L € |

2.3 Hermite Z3}(blending) Coons HZ2Z}o] A9
b IZH 22 A, 0)e Wl A BAAZH s AATCHChoi, 1991).

AAzA

{
[am)
—_

i, v) = afv)
Hu, 7)) = blw) = j=0,1

Hzzt2] B A 2] F (Corner Point)-2
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= A7)  4,7=01

ri(u, )2 (w0 BAZRAE 55k Ruled FHo| e} st

r(u,v) = (1—w) a(v) + wa(v)

rolu,v) = (1—w) b(v) + v b(w)

A RZ} Hy,v) =

Au,v) = rlu,v) + rlu,v) — rylu, v

oA7|efl A #y(w, )& FHZH(Correction Surface) e} ¥rl, A IH

ry(u, )& A4Sl f13lA u=00 A o] BARHCZRE

a(v) = H0,v)
= 7(0,0) + 0,0 — »0,
= {ay(v)} + {((1 =) b, (0) + vb,(0)} — 730, 0)

uzlofl A AAZALS
ag(v) = 1, v)
= r(l,0) + n(1,0) — (1,

= {a ()} + {(1=)b(1) + v&(D} — 71, 0)

u= 0, 1 oMol +¥FHe FAE
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r3(0,2) = (1—v) 5,(0) + vb,(0)

ry(1, ) = (1—0) by(1) + v, (1)

= (]._U)P10+ UPH
442 1) £ § AARAY 4% FRes RoH=E

rilu,v) = (1—u) ry(0,0) + wry(1, )

= (l-w Q- Py+ Q—wvPy+ u(l—v)Py+ uvPy

|
13
il
i
1
O%,
I

Hory(u, v)e Wl 2o EdA Y AP ERoZH FHolHrT]

Fig 3.5 Estimation of Cross-Boundary Tangent function
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/ / B i [ .
i 0l ; T
(e u 7
L. —_ — J

Fig 3.6 Hermite blended Coons Patch

Fig 3.5004 s ()¢t (w7 27 ZAZE o ()% b(w)& webrbe ZAE
ARNE UEhIThD s nbRRE AARE a(). @) o IAFAYA

so(®) L5, ()E 7}A5L Fig, 3.62] Hermite Z3¥ Lofted Hio] FWHCH

rlu, ) = aw) a(v) + a(w) a(v) + By sp(v) + () s;(v)

Where, a(w) = H¥w) = (1 — 3u’+ 2u?)
Bolw) = Hi(w) = (u — 2u®+ u?)
B(w) = Hi(w) = (~u’+ u?)
Bolw = Hi(w = Bu’+ 2u’)

AR We® RAZARD tlw) , (w2t rFREe BAFA

bo(w), b () 236 THE shute] Lofted Fo] fofch

v, ) = ay(0) by(w) + a(v) b,(0) + By(w) to(2) +8,(v) £(w)
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r(u, 0 FRAFHETL x e T & WEZH BAE|(Patch Corner)ollX

o) v EHHE 2 wA"C st2L (i, j= 0, lof thste] )

= 3*Hu,v)/ dudv | )

u=1,v=7

X

= ds,(v)/dv |u=j

xij = azr(u,U) / 61)(9?,6 | u=1{i v=7j

= bt.(w/ou |,_,

Py Py 6(0) (007 [ a(®)

B P P, t(1) (V|| ay(w»)
r(u,0) = [ag(w) a,(0) By(w) By(w)] 30(6)) 30(111) DxOO lxOl B;(U)

31(0) S](].) X10 Xy B](U)

Jde Ale sNT then ol My EyUyses EFYOEH Cubic

Hermite Z%} Coons HZZto] deoZiTh
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Hu,v) = rlu,v) + rlu,v) — 7w, v)

CZU(U)
a,(v)
SQ(U)
s, ()

=[e(w) a,(u) By(w) Bylw)]

e ———

a’g(u)
a;(u)
H{](u)
Bo(u)

+ [ by(20) b,(20) () ()]

Py Py t,(0) #,(0)
Py, P, (1) (D)
30(0) 50(0) Xop Xm
s(0) s(1) x4

Wheve, a(w) = (1 — 3u?+ 2u?)

a’o(v)
a,(v)
Bo(U)
B](U)

—[ag(w) a(w) Byw) By(w)]

Bolw) = (u — 2u?+ u?
Bw) = (—u®+ u?)

Bolw) = (Bu®+ 2u’)

alv), blw) : boundary curve

P, x;: position and twist vectors at patch corners

Fig 350040 5,217 712 29 PolA u gaah v e Hus
siah, BHHE FAetE WHE Peld THIH BFMY WIS Fohe

Roltt, &
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Sy = { b'gj(O) + b'ifl,j(]) }/2
tz'j: { G’I}-([J) + Cl’!-_j_](l) }/2

Where a' (0) = day{v) [ dv .y

blij(D) = abz','(i')) [ du |u:{]

= 7)o B9 P Hermite YU ZH aARAYAS BRY 4 ol

Sij(y) = a('(/) Sij+ B(U) Sz',j+l

T;(w) = a(wt;+ B(w t,,,;

oA 71l a(f) , B(HE Hermite 34 olty.

"zzte i e mehd RARAYMNE Uehiw

f.00,0) = s5;(0)
f(Lo) = 54 ;(0)
[ (2, 0) = t;(w)
Fulw, 1) =t ;4 (a0

Hernite TS Fo2He] THIMY £ H 087 zerod 7HHE2E T4

LagolAel mEUAEE o] BE & £ otk

000,00 = af,(0,0)/dv],-g

=g (0)s; + B{0)s; ;4 = 0, elc.
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a2 Fig 3.500M4 AZtd ed<oll ch¥t Hermite £3} Coons HEZ2 vhe2}
ol Ayt

Hu,v) = r(w,v) + rlu,v) — rlu )

KO, v)
) = Lalu) B (w) 8] J{‘%%J
7., v
a(y)
) = [ A, 0) A1) £l 0) Flu1)] /;’gg;
8(v)
o 8 8 40 10
_ (1,00 £, D] |8
vy, v) =[alw) Blw) Hw) 6(u)] £00.0) £0.D 0 0 A )
AL ALLD 0 0 |1sw

Where, ow) = (1 —3u’+ 2u’)
Blw) = (u — 2u*+ u?
Aw) = (—u?+ u?)
8wy = (3u®+ 2u?)
fli,v), Ru,j) for 4, 7= 0,1 : boundary curves

L), flu ) for i, j=0,1 : cross — boundary tangent
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3.2.2 Z2 o4 9] Fae) 7w
3.2.2.1 NURBS 2] 44

Aol HEL Ho)sts yolg Points} NUB ZHE o] &3led NUB 2
R HE 84517 ¢lsiM = NB 29 Fitting A o| &3}

th. =™ Fitting2 3oz to]8 Pointo A Control Point& 3l 2o

(m+1)xn+1)A  F48{L} et u vl ZAZAAFM  Vector

‘SE) Sm F (J 0 ): i, (s fi,‘u (Z = OJ ces 7n‘), j_EI:ﬂ_ E)“] a] ‘E"‘lgr‘ﬁ (Corner

~

mesh point)o A &) HIBRY Vector Zy, T, T o T @ F0]2T [ P
AEgt WH-S AH NB THo] MM & Iy *rofl A A1Z} Vector(Start
Vector)ob ¥ Vector(End Vector)7} Zzi3}7] $|siA= uubdkz} vubsr zbzbe)
BAFA2] dlel¥l Point®] si4:7F golo} Fch(FEef7, 1998)(Choi, 1991)
(e]lF£Z, 2002).

3.2.2.2 OpenGL Library& o] &3t 22 71A 3}

2y stedols W =Ee] B W 'LH B2 A, Zela Aoy )
& sue Aoy

%_E]- OpenGLof| A= T 7}A}(Evaluator)E A}

< Ao Ti% Spline J4z} SHE F¥Y 4~ glrh NURBS il
of W3 3= OpenGL Library?l GLUSIAM AEo] ®x Qlch 22y AA=
NURBSS ©l-8% iy o] Wrlzte]l 23fA o] Fojz|A HrHmol& & &

£ dFollA AW TToPolA NURES ObjectS pwo| jsts] s13)
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GLUS] 3t+E AlRsldt. o 7oA OpenGlLe) IJw Azt ey HEqh &
Vikia=3

M NURBS ObjectE A4d8}7] $]3] gluNewNurbsRenderer()& Z &3ttt o] ¥
2= GLUnurbsObj -ZAe] thg XEQle{2 H AlZ-& NURBS ObjectE 23}
C}E NURBS¥HE=7} A}RE|7] A dl=A] ntEojolgict,

GLUnurbs® APIENTRY gluNewNurbsRenderer (void}:
NURBS Object7} @dioialel: g Aot WAL stuat @ uwjoll= NURBS
Object®] <A1 (Property)& ZA3ICt o] —’-ﬁ—"g}.‘i] Qlz}ef] uwhe}l NURBS Object&
Eelzmoz #ga ¥ #AA|, ohJH Wire Frame2E 138 Zl=] AAHSHA

Hrf,

void APIENTRY gluNurbsProperty (

GLUnurbs *nobj,
GLenum property,
GLfloat value ).

2 adyddt =wEg SBeuoez Aostd EAFs g H4E
GLU_DISPLAY MODE® =] slsdc}. GLU_DISPLAY_MODE2] 7| &EZt= GLU_FILLZE A

NURBS ObjectE® Ze|2o2 @l stA Hr}

g]et o] 4AAs}A ¥ NURBS Object Idol ch3t MW Fujrt il
gluNurbsSurface() ¥4& AWl ZH2 s ot gluNurbsSurface() ¥
2= gluBeginSurface( )¢} gluEndSurface{) Alelof] ¢lx|3fo} 3t o] + ¥
o 7bxte] AelE A Astal B8] s AHEHch

void APIENTRY gluNurbsSurface(
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GLUnurbs *nobj,

GLint uknot_count,
float *uknot,
GLint vknot_count,
GLfloat #vknot,
GLint ustride,
GLint v_stride,
GLfloat *ctlarray,
GLint uorder,
GLint vorder,
GLenum type):

o] ¥4+ NURBS = nobj?] FAAE A%}l uknot_count®} vknot_count:=
2+Zb u, veFSFe] Knot Vector 7H4,  uknot®} vknoty= 2bZb u, vildFe] Knot
Vector Sequence Array® 2]u|3lm uorder®} vorder:= Z}z} u, vilaFe] ct)dial
g dAshenl AHEETh oA 7[olME Control Point] 7A$7F HASA] ¢
= tial Zzbe] ofsfE4=2] Knot Vector ZirollA xb<E @l Zlo] Control
Point®] 4% ZAAHCT} ctlarrays Control Point& 7}E]7]= XEelgolt].
opA| O 2 typed 221 Hrixt BlF shito|th

ChZ & Z23WAA AAZE A3 oflo]tt. gluNurbsSurface()2] ¥ uo]

L

= 9|9 HollA] Fittingdl NUB 2 A Xol 7125 18 3T NURBS DB o

A

olElo]r}. olu} uvorder®t vordert Ztz} 48 F YT}

GLUnurbsObj *pNurb: // Nurbs Object
pNurb=gluNewNurbsRenderer();

gluNurbsProperty(pNurb, GLU_DISPLAY MODE, GLU_FILL):
gluBeginSurface{pNurb):

gluNurbsSurface(pNurb, nu+tuorder, xu, ny+vorder*, XV,
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3 3%(nu),ctl[0], uorder, vorder, GL_MAP2_VERTEX_3});

gluEndSurface(pNurb):

3.2.2.3 Ay e 7zt

Fig.3.62 OpenGLg ol 8-3te] M3l Mani tlo[E PointE 7hA% & Aol

t} dlol® Pointi FM2t FAE gsted 7MY 712l EH= dojEelth.

i
9
H
f b
T
o+
o
=’
o
filo
b
&2
i
44
N
a
o
oa

o] teje] Point& Sequence Array® Tt
3.7& dol8 PointE o] gsle] M2 MenfE THoR He|sta 7hAH

gt Ztojct,
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Fig. 3.7 Hull Aft and Fwd Part Curve View

4

Fig. 3,704 R 22} o] M¥E mf Zast g4t T E e ool st

= ) 00-9- O

8] 49 Patch® EH}7)ols WE olafo] whEc) mapd £ AFeqL: o

22(2002)7} AP W Po| Wbl Abue Aol u 77 FHoT
Uirol =ZHBlE Aalstgct

Fig. 3.8 Hull Division for Surface Modeling

et Fig. 3.8 ol oJ8i7le] PatchE THE FWE sy AAss] sl
M 2o oY APH=E Z718bA Hol elHolx] Rajr, 2 =gl
Ae e Ade Z233 AN dulEes Egstn IHANS 258 5
et

AA ZHFAE Y] M Fig 3.99 Zo] TM FRE o] &3lo] 1
AN 6% 712] 2] Point& Holof ghr},
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Fig. 39 Finding point for Hull Division

1H Point®] 7% AIul¥ Center Line2 2 FE Point ArrayX B.&} Transomg
33h= Station Line2td] AAPAE ©]-&3te] Hohd 4 glrt, E¥ 28 Point?]
B9 Anlf Center Line2ZFE 7FAHE ol Point F Xgte] HHE o| &
sto] 23S 4 olrh ol Zo] I dlolE FE I e A3 dF 2AS
o] &5t} 6HZIAY PointE ZRIWE o] &3l ol EUAHE AA sl
olFA F¥H d9L ZZ & “é:% AU ol=dl Fig. 3.99] 0, 1, 3, 4,

51 dde A9 Stationg AN (Im)oE BY B33t uF A=EH(507)
& B4, MeshE FTAISI] NUBIHE J§ 4 ole vl 2 e AL
Water Line(0.2m)& ©|&3lo] AL (5071)S AMAst= ol IFHe F4 ¥4

of =20 H& ¢ 4 4rcl. 23}t M4 Bulb2] #H-$ Station Line®|L}
Water Line@ o] &5l BRE A4510& 29 WAS AjE B Roje
2 ARESte] ZAPH L2 NUB IH

l‘l

27t gA33te] Hermite Coons Blending %HH

& A/dstalriol&X, 2002).

o

th#] Fig. 3.10004 Fig. 3.1770x|8] 292 & dAFolA A2y =233
B3 0 THRE 6 TH7A] dAEER JHg BYste Egelth. AE
HAEAH L Aesta e A9 ol 7 Aol AMRARY ZF glo] o] FoiAn I
a3 Zedgk A 9 £35S Y 4= Qlrh

4
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Fig. 3.10 Create No. 0 Surface Patch

Fig. 3.11 Create No. 1 Surface Patch
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Fig. 3.13 Create No. 3 Surface Patch
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[ ¥4

I

=5
7

A1}

Fig. 3.14 Create No. 4 Surface Patch
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b3

T

Fig. 3.15 Create No. 5 Surface Patch

Fig. 3.16 Create Fwd Bulb Part Surface Patch
Fig. 3.162 X4 HBRES 2wl sl7o] oA Fig. 3.99 64 FHzt 6 &

© 2 (Center LineZl*] Sectiong 5% ¥
stof wat FUe AAYL T 6H 3

AN

e
o] o] Z|L}= Station Line& 7]
3

o] z|1} Stationzt BPH FAE &3}
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of viide] ZaFoT FoEt H4E Water Lined udd JAFOET #
o THE Ad3tadct ojufe] FHE WYPE Hermite Coons Blending
2 NB ZHE& dstach

el
ol
_o||_|‘
2
M
s
1%
lo

)
H

Fig. 3.17 Create Hull Form Surface
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RS FHeE RHSHA =W o[H Wire Frame REANMEe dsty] ¥E
b dojxle BEE WAL £olsith w3 2F7ix]e] Fws by
k! ZAPH 2 2 Blendingdtel RE = uby-E& ARRFIIL Qlo] F
FE312 RY A 3R o dh Ug £E ok 2y
& TRt £AFshe AL AW FIthER o3 FYolth. gitzew
& WAL A= YR Control PointE 3 dH= whHS AMR3}
th 2@t A3 o] IFHel HAo| uj-§ A3 Control Point7} 4= &,
T 7 EEe Bfodls $A8t2AL 3H= Control Point& 7% AP ALY
E do] #F3tE dolzt 43 R & dojth weEtd My IH ¢+
Zolle thE PYPE AHEshe Zlol HelFoletn wwksin 2 AFdMdE F
HE £Rste o8 YHE FAME F4Y Point HiojEE £33 YHS
AtEste] £3E £ e WHE ZEIWoN TSt RASte Elr)
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Fig, 4.1 Data Point, Curve and Surface View of Hull

™

Ztz} tolE] Point, T4 117

4.1&

Fig.

c}.
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OpenGL7I%be] T2 oA WAL mheA EQIEE ol &3ted HolE Point®
Ak A5 & FHA] HAAE DA A% THE Vierk Aok opencio
View2} Windows ViewE x| A] = Zlo] Msix]ojo} Ftr}

2 AFoA AHZH 2o AR A dlo]lE] Point 2EE Y3}
= W FIREE ARESHY x, vy, z, HBRLE UYL Step2E d[°]¥ Point
2ARE +43= WH-E At o]FA A dlolE] Point #F&= ulE DB
of AAo]l Hm, £FH dolE Point¥] FEE JHAA Ay FAA FTHE )
Al Fitting@t 2. 24 FHE 7341%ic)

Fig. 4.2 Hull Aft Part No. 3 Surface

Fig, 4.28) o2 FAYH BEL2 MHu]for FHo £AST Holxs F2&
HolFa it} Buttock Lined] «Alo] ZHEH g FHels] o 4 grh ol
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AL 71&2] Wire Frame 7|912] A8 A A|Avlo]AL Buttock LinefEnt oy
2} Station Line, Water Line?] A} «A& T3 S AAUcE 28t
Fig. 4.29f 22 3229 Z% <3 dUE HU3l7] o1y 7] wjdd &3 sk 2
Aol 2% dof otvct & ZZIHo|M = Wire Frame 714t AW &3 A&
Rt o] 2t ¢3& B3 =B 3l FAF o A AJelE HUd¥o =
AN =3 AE gA Ty = gl

Ch#] Fig, 4.3& Ao]fE& dlolg PointE 33l WHLE <3 AYE
He &l

Fig. 4.3 No. 3 Surface’ Surface Faring
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5. A3}
5.1 22338 F9 7157 53

& dAfold HAY LE0882] 7)5E A stH the ZTh

1) 6UI & 75

(D Viewing

IR =9} nppAL] Ziehdl F2CF AJA 2] View?] Rotation, Zooming, Panning
o] ¥} Theste & saich

@
Fdolvt FHE Y FF Y S SHAHLE HAFOLEHN AR
o

@ Show/Noshow 7]%

A% dolg 258 A&7t fshke Hele] B3R, & dlely Point, F4l, IFH
ARE My og A7 Jhsdhe, IH A9 Zbzte] I PatchEE 7}
A3} Thssth

2) Ay ZHset I &3 Tl

O AR 7HA % T

7122 Ay Zadu dlole 288 Loaddt dlol¥] Point, F4l 12jid Z2IH
Oﬂ"i A 2 ARE Widows Viewol OpenGlL Library&E o]-R3}o] NURBS =24
O 7% St 7€ TS

@ 1% A% 2AH A%
4y 2 HHE o §3te] HBE F I~ G rn B2
%4oiol NURES 37 Patch® A4sHe YIS At 4F Jeuye] Yo



71 HPlHZ 2 Fd% e IHg A4 F 39 Ao gxete 3
Aol dlole ZIES Sgdte] Iwe] EUE 3197 % 7sg e
Dk olmf AHEALE dlole] EAEF Y U AY Stepe Belste] wAE
2 78] 7heslEd slgon, olgA +yY Habe Za] wradse] sty
T XS stairct.

5.2 AA A2 of
SREtet I Aol AR EAL DT 40,0002 Product Carriero]
t}.

Z 7ol thEt A2 5. 184 ojn HEE PO EE oW Aol
Zets] O3e Holgoza Mg tugich

Fig. 5.1 Program Initial View

2 Z2I9g AR Fig 5137 T ol =),
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5.2.1 718 Gul
Fig. 5.200l4 Fig. 5 47F2]8] 032 T3] 7[&27|5& HAFEch
1) File Load

Fig. 5.2 Profile View(Load Hull Data)
2) Rotate View

Fig. 5.3 Iso-metric View(Rotate)
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3) Zooming

Fig. 5.4 Zooming
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ﬁ
Fig. 55 Surface Create Option Dialog Box(Select Hull All)

IR

Fig. 5.7 Created Hull Surface
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Fig. 59 Created Partial Surface(No. 3 Surface)
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5.2.3 ¥ =32y

Fig. 5.10 Non Fair Surface(AFT Part)

1) tol8 Point 2% 2 st IAE &A= WE
(Fig. 5.11~ Fig 5.12)

et ti gl - Uptggiitl

Fig. 5.11 Select Move Node(for Surface Fairing)
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e Mol

Fig. 512 Data Point Coordinate Change Dialog Box

2) 4B Step2 2 dlo[F Point HEE WA FEE oA WY
(Fig. 5.13~ Fig. 5.14)

Fig. 5.13 Select Move Node by Step(for Surface Fairing)
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Fig. 5.14 Step Change Dialog Box

O LLTIENTY 3 37} PR oY et

Fig. 5.15 Faired Surfac(AFT Part)

Fig 5.15% 5.2.3%2] F 77| W& o] &3l THE &8¢ HAzjolt}
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