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A Method for Modifying a Surface Model with Nonuniform
Scattered Constraint Points

Kim, S. H.* and Song, S. J.**

ABSTRACT

This paper describes a method for the construction of a surface through a set of nonuniform scat-
tered points. When the shift vectors of some points as comstraints on the original surface are given,
those of the other points should be computed to make the new surface. To keep up the look-see and
smoothness with the original surfaces. the proper relationship should be formulated between the shifts
of the constraint points and those of the other points. Vector fields for 3 dimensional shift of a point on
the surface are made based on the constraint shifts. Multilevel B-spline approximation technique was
used to construct the vector field. The technique uses coarse-to-fine hierarchy of control lattices. The
developed method was applied to shoe sole design system especially for shoe grading. Using this sys-

tem, a shoe sole can be modified effectively.

Key words : Surface modification, Scattered points, Multilevel B-spline approximation, Shoe sole design
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Fig. 1. Example of shoe mid sole.

Circular shape

3

Fig. 2. Example of shoe out sole.
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Table 1. Memory required for initially bisected mode

284 [ 2485 (39 98 v 2ol E)
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Table 2. Memory required for initially trisected model
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(c) lnitial shape of 3 degree surface

(d) Result from 3 degree surface

Fig. k1. Results from difterent initial shapes.
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{a) Constraint vectors

(b) Resuit vector field
Fig. 13. Sheet deformation in 3D space.
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Table 3. Indices of lattice points
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a4 | i, j, x
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+4x{{5)+(23)}
+2x (11} +(13)+(15)+ (17)}
+{(2)+ (4} +(6)+(8)+(20)+(22)+ (24) +(26)} ]

Mg = 33165 (14))

+{(S)+ (11 +(13)+(15)+ (17)+(23)}1

P=(14)
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