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A Study on Geometrical Giue Operation
between Non-manifold Models
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Abstract

Non-manifold topological operations such as Euler and Boolean operations provide a versatile
environment for modeling domains. The implementation of these operations raises geometrical issues
that need to be addressed to ensure the topological validity of the underlying model, and they uses
the glue operation which provides a basic method to modify the topology of non-manifold models
when vertices, edges and faces are contacting each other. Topological information such as adjacency
relationships should be inferred when gluing non-manifold models. Two methods of reasoning can be
employed to find the topological information : topological reasoning and geometrical reasoning. The
topological method can infer the adjacency relationships by using stored topological information. On
the other hand, the geometrical method can find topological ambiguities by considering the
geometrical shape at the local area of gluing when the topological relations were not stored. This
paper describes the geometrical reasoning method.
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[1¥ 2] Three cycles of non-manifold
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three cases as shown in (a) disk cycles,
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[Z2® 3] Hierarchical data structure of
non-manifold  topological
Topological entities are composed of
regions, faces, edges and vertices, and
entities are composed of
surfaces, and points. The
auxiliary entities make a relation between
topological entities.
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[29 4] Vertex glue : This figure shows
the configuration of disk cycles (a)
before gluing and (b) after gluing. The
vectors to bound the regions of the disk

cycles are calculated on (c) auxiliary

plane.
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(a) before gluing
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[Z2¥ 6] Edge glue : This figure shows
the configuration of radial cycles (a)
before gluing and (b) after gluing. The
tangential vectors to represent the faces
of radial cycles are calculated on (c)
auxiliary plane.
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[z¥ 7] Face glue : This figure shows
an example of face glue (a) before
gluing and (b) after gluing.
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