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COURSE ABSTRACT

The last three years have seen a revolution in techniques for visuslizing volume data. This
course was organized to provide an overview of these new techniques to attendees of ACM SIG-
GRAPH '90, The emphasis of the course is on algorithms and architectures, not on applications,
and the format of these notes is designed to facilitate comparisoms between alternative approaches.

The first paper in the notes presents a taxonomy of volume visnalization algarithms, briefly
summarizing the advantages and disadvantages of each approach. The next four sections is devoted
to traversing this taxonomy. Aunthors of key papers representing nodes in the taxonomy describe
their algorithm through a combination of papers written expressly for this course and reprints from
the literature. Algorithms to be presented incinde marching cubes, dividing cubes, gray-level gra-
dient shading, and object-order and image-order semi-transparent volume rendering.

Beginning with section six, the focus switches from algorithms to architectures. The first
paper of this set surveys custom and non-custom machines for volume visvalization. In subsequent
sections, four specific architectures are presented. These include the CUBE architecture, the Pixar
Image Computer, the University of Nonth Carolina’s Pixel-Planes 5 architecture, end General
Electric's Dividing Cubes architecture,

The notes end with a section devoted to algorithms for scan-converting 3D geometric primi-
tives into voxel arrays, an ancillary but important problem in volume visualization, The course itself
ends with a panel discussion focusing on unsolved technical issues in volume visualization.
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