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Abstract

This paper presents a method for subdividing the NURBS surface patches blending and N-sided
hole filling by contour deletion method. First, surface blended according to the principle of non-
uniform Catmull-Clark subdivision surface, and the non-uniform Catmull-Clark subdivision me-
thod which builds the surface interpolating corner vertices and boundary curves was constructed.
Then the contour deletion method was used to remove the control mesh boundary contour in the
process of segmentation iteration. Last, N-sided hole filling was used to generate an integral
smooth continuous surface. The method not only can guarantee the blending surface and the base
surface patches C2 continuity at the boundary, but also can make the N-sided hole filling surface
have better smoothness. Results show that, this method simplifies the specific computer realiza-
tion process, broads the scope of application of subdivision surfaces, and solves the problem of
incompatibility between subdivision surface and classic spline splicing; the resulting surface has
both advantages with better filling effect.
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Figure 1. New rules of boundary parameters

1. s S HRFE AN

k k
by, by 5
o AL ]
/ A &S
/’ l s \
\
/ k J \
i bl > blki N
/ ”bk \\
/ P 2 \
/ b, \
/
/ /
< b /
e N bk+1
b ) 7 4.1
\
/
R /
\
e 7
/
O\ /
/
\
R /
\ / k+1
bk—l \\ // b4,
451 S S 7

Figure 2. Subdivision control mesh
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Figure 3. (a) Base surfaces and subdivision control mesh; (b) Base surfaces with any node vectors; (c) The average node
distance as the control vertex distance
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Figure 4. Blending of five base surfaces
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Figure 8. Fill the initial control mesh surface
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