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Abstract: Generating subdivision surfaces with complicated curve interpolation constrains is a concerned topic
for computer graphics and geometric modeling. In this paper an efficient method that can interpolate cubic NURBS
curves is proposed for generating the subdivision surfaces. A ‘symmetric zonal mesh’ is constructed by designing
symmetric quadrilaterals for both sides of the control polygon of the interpolated curve. Applying the non-uniform
Catmull-Clark subdivision scheme proposed by Sederberg et al. to the symmetric zonal mesh, it is proved that the
mesh can converge to the interpolated curve. As a result, the limit surface of the polygonal mesh containing the
symmetric zonal meshes is the subdivision surface satisfying the curve interpolation constrains. This algorithm can
interpolate both the single NURBS curve and the curve mesh consisting of several NURBS curves. Therefore it can
be widely used for product shape design and graphic software development.
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Fig.1 Generating non-uniform cubic B-spline curve by subdivision
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Fig.3 New knot spaces after subdivision Fig.4 The assistant knot spaces of edges of
the initial control mesh
K3 4100 5B r s sl Pl 4 ha 42 i A 2 1) Bl B 7 s

T F AT R TR A I T A EE A 5 R T A PP, W AL Y 4, LA
2 =dl, dE, =d, ., d2=d = d0 KT IE— % = Uk NURBS B4 M2k 040 3000 7R 40 5 i 7
L LRI 3730 B 0 6 T B 2 44824 3 (D) A 2 2) T8

T 44 R0 A 4 AT 2 S

TN 1 KA TG 6 30 T R 50— /55 4 2 30T A R R 2 300 0 8 S
VTR 2 T B Rk, 5 R RIS — X A e B 6 %30 PPy AR B ik, iy PP, I PP,
REHHEL.

TN 2. ANV R R 5 R, 53— AN5 0 % 30 T 4 M Bk A D 30 T B 7 i
PP, R PP, R HIAB,30 PP, R PP, Bk S MR, P, Rt A

=d>

i+l

d’

i+1,i+2

Fig.5 Handling the boundary of open mesh  Fig.6 Symmetric polygon couple, Fig.7 Joint polygon group
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(a) Two limit curves of two symmetric zonal meshes with G* and G° joint in the
center vertex of the joint polygon group respectively
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(b) Three limit curves of three symmetric zonal meshes intersecting at one point
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(c) Four limit curves of four symmetric zonal meshes intersecting at one point
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Fig.13 Several symmetric zonal meshes sharing in one joint polygon group. The wireframe drawing is
symmetric zonal mesh and the right gray scale image is the corresponding mesh
after thrice subdivision
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(a) The curve mesh consisting of interpolated (b) The interpolation subdivision surface, where the highlight curves
cubic NURBS curves are the interpolated curves
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