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Interactive Virtual Clay Modeling Using

Implicit Surfaces and Particle Systems*

Masatoshi Matsumiya,

Abstract

This paper describes a new interactive free-form modeling scheme based on the
metaphor of clay work. First, the paper discusses design issues and immersive
modeling systems which enable a user to design 3D solid objects with curved
surfaces by using one’s hand intuitively and interactively. Shape deformation can
be expressed by simple formulas without complex calculations due to the nature of
skeletal implicit surfaces employed to represent smooth free-form surfaces. The
paper then presents a virtual clay model using particle systems and implicit
surfaces. Particle systems enable the virtual clay model to behave like real clay
preserving the volume. Implicit surfaces enable the virtual clay model to have
smooth surfaces surrounding particles. Finally, a modeling system based on the
above two methods is described. As for an interactive deformation of virtual clay
model, a polygonization algorithm has been developed for fast rendering of virtual
clay model and multi-threaded processing has been employed for implementing
the entire algorithm. Experiments have shown the feasibility of the proposed

methods.

Keywords:
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solid SIM
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