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Virtual Sculpturing: A Method of Interactive Modeling

in Virtual Space

SHINJI M1ZUNO,t MINORU OKADA,t JUN-ICHIRO TORIWAKI?
and SHIGEKI Y OKOIttt

In this paper we studied a virtual sculpturing to form objects with curved surfaces as if we
are sculpturing them. A user can operate a virtual graver, and can remove or attach arbitrary
shapes of ellipsoids from a material. A surface of the solid object needs to be changed in every
cutting operation in real time for virtual sculpture, and lists of the intersecting points enable
it. And the graved solid object looks like a real wooden sculpture by using a virtual grver with
the shape of an ellipsoid. In this system, the shape of a graved solid object is described with
the CSG model by planes or quadratic surfaces, and this expression is produced automatically
in each cutting operation. We can generate a high quality image by ray tracing. It is needed
to generate an image of a graved solid object quickly in changing a view point. We confirmed
that we could generate the image much faster by using a sculpture record and by renewing
lists of intersecting points than by ray tracing.
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Fig.1 Examples of virtual gravers.
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Fig.3 Example of renewing the list of intersecting points.
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Fig.5 Inside, boundary and outside of a primitive.
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Fig.6 Appearance of the system.
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Fig.8 Example of the sculpting process.
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