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An Automatic Generation Method of
Free-form Surfaces which Envelop a Set of Primitives

KoTARO OGASAWARAT and KEN-ICHI KOBORItt

In this paper, we propose a method of free-form surface construction for conceptual design.
In general, it is difficult to construct the free-form surfaces in such design process. In order to
solve this problem, we have developed a method to generate initial free-form surfaces which
envelops simple polyhedra (called primitive) group arranged in a three-dimensional space.
This generated shape by the method is used as an initial shape of an external shape of a
designing product. Therefore, it is important to be able to manipulate the generated shape
easily. In our method, the shape which envelops all primitives is constructed by a curve net-
work that is defined by the center of gravity and assigned radiuses of curvature to vertices
of the primitive. The initial curved surface shape is generated by interpolating this curve
network. As the greater part of this process manages only curves, we can realize a high-speed
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execution and an easy modification of the result shape data.
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Fig.1 Overview of the method.
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Fig.2 Rational Bézier curve.
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Fig.3 Generation of the control points.
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Fig.4 Example of shapes generated in the generating

a curve network process.
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Fig.5 Generation of silhouette edges.
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Fig.6 Generation of silhouette faces.
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Fig.7 Finding vertex pairs between corresponding two

silhouette edges (in case of two primitives).
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Fig.8 Finding vertex pairs between corresponding two sil-
houette edges (in case of three primitives or more).
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Fig.9 The connection between two patches.
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Fig. 10 Division of a n-sided patch into four-sided

patches.
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Table 1 Effect by modifying the curvature parameters.
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Table 2

five and seven primitives.

Two Examples of curve networks and free-form surfaces generated by
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Fig. 12 Number of patches for a generated curve network.
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