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Abstract

This paper describes a smooth surface interpolating method of ship hull using a
three-dimensional curve net that comes from the mesh curve fairing process.
Geometric continuity(GCl) is preserved across the boundary curve between patches. The
three~dimensional curve net can have nonrectangular topologies, such as triangular
and pentagonal topology. Among the boundary curve interpolation methods, Hermite
blended Coons patch, Convex combination, and Gregory patch interpolation method are
used to generate the ship hull surface. To check the fairness of the surface, the
numerical method of surface / surface intersection problem is adopted. An application to
an actual ship hull is given as an example.
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BAZAE o] 8% IHIE 4 dolglg Fol
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2.1 Hermite E8&+E 0|88 FoR 7}
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1) A Ewy
(Hermite Blending Coons Patch)

(1) A8 2z z2Agdx gl Adselunit
tangent vector)® 2ATh 5,9 £;E e W
27t 2o Aigt g, 88 Zizhe] Gy AwE}
g, w2 A Me unit corner tangent
vector)& &7 ZtHFig.1).
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tii= afp) [ | a() li,7=0,1. (1b)
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Fig.1 Boundary data of a rectangular patch

(2) S=MEPANeElR e 32 Hermite &
rr AN AP elcross  boundary
tangent vector) @< s{v) & £(w)E 2R YL

s{v) = a(v)sy + Blv)sy; i=0,1, (2a)
t,(u) = a(u)t(,, + ﬁ(u)t],’ j=0,l. (2b)
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. u direction expansion factor

v= {|Py—Pyl + |Py+Pyl}/2
. v direction expansion factor

s{v), #(w) : cross boundary tangents
Py : 3ol dxz did A

2) 4243 (2218) E3y
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e T oS s )RS WIS, YelEel
€ 7He I3 I3 wEER
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Fig.2 Construction of a triangular interpolant

di( sp=a(s){ —e(1) / | e(1)] }

+8(C s) { e(0) / | e(0) ]}, (6a)
dy( sp)=a( ) { —ey(1) / | e(D) ]}
+8( s2){e3(0) / | e50)] )}, (6b)
dil s)=a( s3) { —ex(1) / | (1) | }
+80 53){e(0)/ | (O] }. (60
AAN AP ANEl S A2t Convex =
& Wzt 2o iqleld, Azt Waziel ZHo
g AE 7 4 UrH15L
3
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o714,
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22 Gregory HZZt Huizt HzZHiy
Gregory W&zt FASPPHE  Chiyokuraoh
Kimural[16]]] &J3] AJA]¥ Non-standard rational
bicubic Bezier W2Z& o| &3l Aoz oS3}
& FHAo 2 o] FckFig.3).
3 3 ,
7’(?,{, Z}) = E()JEO V,;,(u, U) B?(u) B;’(U)
u,vel 0,11 . (8
o714, B¥u) : Bernstein polynomial,
V: (u,v) © 2EH(vertex).
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Fig.3 Gregory patch
UWEAHQl Bezier ©2Zb IFHA N &Y 23
Aol wu, ] grehe Holuh At #1290 A
€ WHZAA(interior control vertices)elgt shay,
szl AE AHAZAH(boundary  control
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Gregory point( @; 2 P; )9 Ege Tzl
FAHRS A= URe AARAEe o2 2
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Vilu, v)= { vQy +uPy ) /(u+v), (9a)
Vilu, )= { (1—0)Qy + uPy;}
[{ut(1=v)}, (9b)
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[ {Q—w+v), (9c)
V21(u, U)= { (1—v)Qm+(1—u)Pzz }
[{ Q=@+ (1—v) }(9d)

Vi,-(u, U)= V,;=P,'I': Q,‘j l,]= 0,3 (10)
Gregory ZHRIH L A3} Wxza 78
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Fig.4 A rectangular patch in a cubic curve net
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ci = Vo — Vo 7=0,1,2,
tO = my,
tl = (mo + ml)/ 2,
tz = mls
my = (mgxc)l | mgx eyl
) . virtual corner tangents,

my = (nGCz)/|n1X02|,
ny = (by < c)/ | byx eyl

: corner normals,
n = (b3xcy)/ | byXcy | .
4) W H#<] Gregory <€ TEHFigh).
Q,",' = Vo‘j -+ b,’ ]: 1,2 (15)

Fig.5 Determination of Gregory points Q1 and
2

AAZMeg wrEolzl Wxzlo] Alztge] ofd
ASe Yoz wtes ARE A3F, e o
Zyg AgAzzierw st Qe FAIHNE
o|&E Bezier AR zHE E2]7(subdivision
point) & BA 33}t RelHE & YW Fig. 6
oA o}t Zo] HoHw Aolth
P1=(V0+3V1+3V2+V3)/8

Reldeo vy YRzdd-g FdFstn 0|89
FeE 5% BezierdS Aogc) 4 vl A
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Fig.6 Subdivision of the triangular patch
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¥ZEo| 3220m, BZHel’l 18.00m, AIFZFESF7T
39,990MTQl #4448 7K, Avldz #3715
3ol Bulb® %+ e#(tanker)Alolch

32 ZilEYN

Fig7(@9 (b dPAa2A MAFojie =3
A FHgolt. ade] AL FMRMely, A=
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Transactions of SNAK, Vol. 31, No. 4, November 1994



GC' W g o] &% MY XY

AADRA AgnRe FUEE Jepd 3ot
Fig.ll(a)sh (b)ye BAE Agulie] 13 XYY
wrle] UHE 7HAe] mAtE yrEolzl fAual
olt}, Fig.l2(a)d (e 8w Aemy 9z
XzBHe] mAE EAR FHFoRAM Foud
olt}. Fig 10(a)¢t (b)¥ Gregory W3Rz I

2 o)gzlel MEPIWUs HEF AnBAM, AP
ule] HACE Yepd Aotk

agoez Jepd A3E v & o, F e
AEgo2 A YHAFTUE il L AY Aol
7 glovt AulRel Wisiyh At FEeXe
Gregory B2z} Hiho] £& ARE F+ AL
2 Helth AAt AlkliMe & zelrt Aen,
Gregory V27 wh& ¥ ¢FoM xgo] Ht
& 2hgel d9] AHeMe nEE A AN +
e Aol At

g, Aol FaAe MY Al wet
galzic) Yukde g WL Y F UE 84E
o34 dloleKoffset data)®t ZAGE FA3H= 7N
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Fig.7(a) Input vertex polygon (stern)
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Fig.8(b) B~spline curve net (bow)

37



38 A, HEE

/

7

\

Fig.9(a) Body plan of stern Fig.9(b) Body plan of bow
(Hermite blended patch) {Hermite blended patch)

\

Fig.10(a) Body plan of stern Fig.10(b) Body plan of bow
(Gregory patch) (Gregory patch)

Fig.11(a) Water lines (stern) Fig.11(b) Water lines (bow)
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Fig.12(a) Buttock lines (stern)
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Fig.12(b) Buttock lines (bow)
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Fig.13 Effects of improper end tangent
vector
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[0 : input data points
% @ wmagnitude of tengent vector = 0.1
- : magnitude of tangent vector = 1.0

Fig.14 Effects of magnitude of end tangent
vector

E g, A JURE Ze gos MY
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