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Probabilisitic Solid Modeling for Handling Uncertain Shapes

Yaushi YAMAGUCHI

Department of Graphic and Computer Science
College of Arts and Sciences
The University of Tokyo

Conventional geometric modeling systems are based on deterministic representations
and operations. This means that operators are required to input exact shapes with-
out any uncertainties. However, in the early stage of a geometric design, the shape
is just an image in the designer’s mind and not completely fixed yet. The designer
gradually reduces this image to a well-defined shape during a designing process.
Thus, shapes in the early stagé of the design are so uncertain that conventional
modeling systems are not convenient for handling them appropriately. In order to
solve this problem, we propose a new solid modeling scheme , i.e., probabilistic solid
modeling, which can explicitly represent and manipulate uncertain shapes with the
use of a probability field. We have defined set operations and local modifications in
a uniform manner. We performed some experiments by applying this scheme to the
geometric design with curved surfaces.
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