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Immersive Virtual Sculpting
Using Implicit Surface Representations

with a Locally Detailed Data Structure *

Riku Kaibe

Abstract

A virtual sculpting system enables a user to design 3-D free-formed solid objects
intuitively by carving or adding materials. This paper presents an immersive
virtual sculpting scheme which enables a user to zoom in a part of 3-D solid
object and make the part detailed by carving or adding materials. In the prppsed
modeler, objects are represented by implicit surfaces based on point skeletons
arranged on sampling grids and field functions. The level of detail of shape
deformation depends on the size of sampling grids and field functions, which are
set, up in every tool size. The detailed deformations have the data structure of
locally detailed sampling grids. To reduce the time required for rendering the
surfaces and keep the quality of rendering, implicit surfaces are converted to an
appropriate number of polygon patches according to the degree of the zoom.
Experiments have shown that a user of the prototype modeler can easily design

3-D solid objects of complex shapes in an intuitive manner.

Keywords:
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