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Abstract

We present a fast and efficient method for plotting rigid solids
composed of a large number of voxels. This method is based
on the concept of the contact surface area. The contact surface
area corresponds to the sum of the contact surface areas of
the face-connected voxels of solids. A relation between the
area of the surface enclosing the volume and the contact
surface area is presented. We analyze the minimum and
maximum contact surface areas. Finally, we present a result
solid of the real world

using a binary
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Resumen

Se presenta un método rdpido y eficiente para graficar obje-
tos sélidos y rigdos compuestos por un gran nimero de
voxels. Este método se basa en el concepto del area de super-
ficie de contacto. El drea de superficie de contacto corres-
ponde a la suma de las dreas de las superficies de contacto
de los voxels vecinos de los sdlidos. La relacién entre la
superficie envolvente y la de contacto del volumen es defini-
da. Se analizan las dreas de las superficies de contacto mini-
mas mdximas. Finalmente, se presenta un resultado del mé-

todo usando datos reales de un sdélido binario.

Palabras clave: S6lidos Binarios, Objetos Voxelizados y
Graficacion.

1 Introduction

The study of rigid solids is an important part in com-
puter vision. In the content of this work, we present the
concept of contact surface area for rigid solids composed
of voxels (Bribiesca, 1998). Thus, solids are represented
as 3D arrays of voxels which are marked as filled with
matter. The representation of solids by means of spatial
occupancy arrays can require much storage if resolution
is high, since space requirements increase as the cube
of linear resolution (Ballard and Brown, 1982). Never-
theless, at present with the declining cost of computer
memory and storage devices, explicit spatial occupancy
arrays are often used. An advantage of using this kind
of representation is that slices through objects may be
easily produced.

Several authors have been using different kinds of
representations for solids: rigid solids represented by
their boundaries or enclosing surfaces are shown in Re-
quicha (1980) and Besl and Jain (1985); constructive
solid geometry schemes are presented and analized in
Voelcker and Requicha (1977) and Boyse (1979); gener-
alized cylinders as 3D volumetric primitives are shown
in Soroka (1979), Soroka and Bajcsy (1976), and Brooks
(1983); and superquadrics in Pentland (1986).

Solid objects are normally represented by their en-
closing surfaces, commonly defined as graphics primi-
tives. In this manner, the interior of a solid object is
not explicity represented. On the other hand, solid ob-
ject voxelization has not been sufficiently studied (Fang
and Chen, 2000). Voxelization is mainly used as a pre-
processing step in the current volume graphics process.
The voxelization process needs to be done on-the-fly af-
ter each change of the model for volume rendering and
other volume-related applications. In order to support
dynamic scenes and interactive applications, it is neces-
sary that fast voxelization algorithms be used (Manohar,
1999). This work deals with a fast method for plotting
voxel-based objects.
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