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more, the fact that parametric surfaces have a well-defined mathematical basis facilitates their
widespread implementation.

The single greatest disadvantage is the lack of hardware support for the rendering of para-
metric surfaces. Generally, at runtime, the parametric surface representation is converted to a
polygonal surface representation for rendering. This implies that rendering partially becomes a

software process, a fact which significantly influences performance.

Implicit Surfaces

An interesting, alternative surface representation is based on the use of implicit surfaces [51].
Mathematically, these surfaces are defined by a membership function which divides space into
two sets, those which belong to the surface, and those which do not. This definition implies that
multiple implicit surfaces can be blended together to form new objects. The blending technique
allows implicit surfaces to become powerful, and unique modeling objects.

Practically, implicit surface representations as modeling tools have been realized as soft
objects and metaballs. The greatest disadvantage associated with the use of implicit surfaces
is related to the fact that implicit surface modeling is still a relatively new method, and more

efficient algorithms for rendering and real-time manipulation are required.

Volume Representations

The two most popular volumetric representations are constructive solid geometry (CSG), and
volume element (voxel) arrays [49]. CSG has been widely used in engineering and CAD appli-
cations and uses set operations to describe objects as aggregations of simple primitive objects.
Volume element array representation has been widely used in medical imaging applications, and
describes three-dimensional objects as composites of multiple arrays of parallelpiped volume el-
ements or voxels. To the author’s knowledge, neither of the approaches have been successfully

applied to facial animation as yet.

2.1.2 Summary

The above discussion highlighted the most popular surface models used in facial animation sys-
tems to date. By far the most popular is the polygonal model. This popularity is directly related

to the fact that polygonal surfaces have formed the basis of modern three-dimensional computer
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