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ABSTRACT

The technique to create n-sided patches from n closed
boundary curves with G1 continuity to the bounding
surfaces has been developed. By using the points on the
boundary curves and the normal vectors of the surfaces
at the related points, the least square patches has been
constructed with G1 continuity based on the square error
minimization. Furthermore the energy integral of the B-
spline basis functions are calculated and the least square
patches maks smooth with the energy integral
minimization. As the handle to adjust smoothing, two
coefficients B (stretching term) and y (bending term) are
introduced, by the adjusting of these coefficients the
quality of n-sided patches are improved. By using this
technique the quality of n-sided patches for styling
design are improved and time to keep G1 continuity to
the bounding surfaces are reduced.
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1-1 face

1-2 zebra

Fig. 1 Case 1: A 5-sided patch
filled by CATIA
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2-1 face

2-2 zebra

Fig. 2 Case 2: Two 5-sided
patches filled by
CATIA

3-2 zebra

Fig. 3 Case 3: A 6-sided patch
filled by CATIA
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Fig. 4 A normal vector of the filling surface at the
intersection of two boundary curves
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Fig.5 A least square plane obtained from a set of
points on boundary curves
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1-4 zebra

1-5 surface without trimming
maximum error = 0.00024mm

2-4 zebra

2-5 surface without trimming
maximum error of the right one
= 0.0017mm

3-4 zebra

3-5 surface without trimming
maximum error = 0.0016mm

maximum error of the left one

= 0.00067mm

Fig. 6 Case 1: A 5-sided patch
filled by the least square
method

Fig. 7 Case 2: Two 5-sided
patches filled by the
least square method

Fig. 8 Case 3: A 6-sided patch
filled by the least square
method
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3-6 surface without trimming

=~

2-7 zebra

maximum error of the right one =
0.0032mm

maximum error of the left one
=0.00067mm

Fig. 9 Case 2: Two 5-sided patches filled by the
minimal energy method with parameters
B=0, y=0.01

3-7 zebra
maximum error = 0.0023mm

Fig. 10 Case 3: A 6-sided patch filled by the minimal
energy method with parameters =0,
y=0.0001
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maximum error = 0.00087mm

Fig. 11 Case 4: A 5-sided concave patch filled by

the minimal energy method with parameters
B=0, y=0

maximum error = 0.0012mm

Fig. 13 Case 4: A 5-sided concave patch filled by
the minimal energy method with parameters
B=0, y=0.01

maximum error = 0.00099mm

Fig. 12 Case 4: A 5-sided concave patch filled by
the minimal energy method with parameters
B=0.00001, y=0
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maximum error = 0.0012mm

Fig. 14 Case 4: A 5-sided concave patch filled by
the minimal energy method with parameters
B=0.00001, y=0.01
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