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Filling N-sided Region with a B-spline Surface

YOSHIMASA TOoKUYAMAt and KoulcHI KONNOTt

To fill a n-sided region with surfaces by keeping some level of continuity with surrounding
surfaces, the conventional methods use n four-sided patches joining with some level of con-
tinuity. However, if the lengthes of boundary curves are quitely unbalanced, the generated

inner curves may undulate or intersect, and so may the generated surfaces.

To solve this

problem, this paper presents an approach to fill a n-sided region with a bi-cubic B-spline
surface. The boundary curves of the n-sided region trim the generated B-spline surface and
lie on the surface within user-specified tolerance.
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01 30000
Fig.1 Three-sided region.

02 00000
Fig.2 Inner control points.

03 Oooo

Fig.3 Inner curves.
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Fig.4 Control points of the interpolated surfaces.
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Fig.7 Iso-parametric curves of the generated surface.
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Fig.5 Three-sided region.
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Fig.8 Five-sided region.
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Fig.6 Inner curves generated in interpolation.
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Fig.9 Inner curves generated in interpolation.
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Fig. 10 Iso-parametric curves of the generated surface.
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Fig.11 Three-sided region.
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Fig.12 Projected boundary curve sequence.
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Fig.13 Bounding box.

014 40000
Fig.14 Four planes.
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015 0000000000 10

Fig.15 Line segments for generating point set (1).

016 0O0OO0OO0OOO0OOOO 20
Fig.16 Line segments for generating point set (2).
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Fig. 17 Division of point set.
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018 DOO0OO0OO0DO
Fig. 18 Point set and interpolated curve.

019 000O0OO0OOOO0OOO
Fig.19 Intersection point with ruled surface.
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Fig.20 Boundary curves of surface.
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021 0DOO0O0OO0O
Fig.21 Point set for interpolation.

024 0000000000
Fig.24 Control points of the generated surface.
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022 0000000000
Fig.22 Control points of the generated surface.

025 000000OO0O0O0OOOOODOOD
Fig.25 Iso-parametric curves of the generated surface.

023 0O0OOO0OODOOOOOOODOOO
Fig.23 Iso-parametric curves of the generated surface.
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Fig.26 Example of a region without P vertex.
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027 400000000
Fig.27 Example of four-sided region.

028 500000000
Fig.28 Example of five-sided region.
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Fig.29 Example of six-sided region.
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