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A Unified Surface Modeling Technique
Using a Bezier Curve Model(de Casteljau Algorithm)
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Abstract

In this study, a new technique is presented, by which one can define ship hull form with full
faimess from the input data of lines. For curve modeling, the de Casteljau Algorithm and
Bezier control points are used to express free curves and to establish the unified curve
modeling technique which enables one to convert non-uniform B-spline (NUB) curve or cubic
spline curve into composite Bezier curves. For surface modeling, the mesh curve net which is
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required to define surface of ship hull form is interpolated by the method of the unified curve
modeling, and the boundarv curve segments of Gregory surface patches are generated by
remeshing(rearranging) the given mesh curve net. From these boundary information, composite
Gregory surfaces of good quality in fairmess can be formulated.
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Li ‘/ | Pis,— P;|
it | Pivz= Pisy | 31)
(i=0,1,-,n)

E 217
FEe 4 xE FHL dF x=E(Mutiple
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Fig. 2 NUB control points V; and Bezier
points of a B-spline curve
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Py = V_;= by (35)
Pn = Vn+l_ b3n
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Fig. 3 Determination of NUB control
points and Bezier points
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4.1 Gregory Patch

Piao

S(u,v)

Fig. 6 Gregory patch

= 3 3 BW B (MQyu.v)

where B;*(u) and B;*(v)
are the Bernstein bases

4.1)
234 Pyt Qe thee #AE TRt
if i1, 2 0orj*l, 2:
Qi(u,v) = Py (4.2)
if i=1. 2 and j=1, 2 :
P+ vP
Qu(u, v)= A2
Py +(1-v)P
Qutu v) = AT
(1=u)Py+ vP:
Qatu,v)= (1)—3§+v .
_ (d-wPp+0-v)Py
Qoplu,v)= T+ (=v)
where (0 <u and v< 1
(43)
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4.2 Gregory patch O} &&

Fig. 7 G' continuous Gregory patches

S 20, v) = k(v) S,! (1, v) (4.4)

+h(v) S,'(1,v)

bicubic Gregory patch$l 3%,

5 BAWb =k B 5
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Fig. 8 Cross boundary derivatives of a
G' continuous Gregory patches
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[N

1010 0000 0101 0000 0000 0101 0000 1010
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Fig. 11 Bit sets according to surface
division states
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Fig. 12 B-spline curve net generated
from entered points
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Fig. 15 Cross section curves generated
from surface and plane intersection
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