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1 Introduction

Cut-and-paste editing of free-form surfaces (e.g.[Biermann
et al. 2002]) plays an important role for reusing existing 3D
models. In this type of editing operations, a 3D model is
separated into a base surface and a detail surface. Then, a
user cuts the detail surface of the source model, and pastes
it to the target model. In most cut-and-paste methods, base
and detail surfaces are restricted to shapes which are home-
omorphic to disks.

This research aims at solving this topological limitation and
expanding the topological domain covered by cut-and-paste
editing. In this poster session, we will show a new volumetric
parameterization and demonstrate its benefits by examples.

2 Extending volumetric parameterization
by cylindrical parameterization
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Figure 1: Topological domains covered by parameterization
methods in cut-and-paste editing.

Figure 1 shows topological limitations in cut-and-paste edit-
ing. Figure 1a) shows a typical cut-and-paste operation, in
which the base and detail surfaces must be homeomorphic
to disks. In Figure 1b), the detail surface is parameterized
in a volume region[Furukawa et al. 2003], and therefore, it
can be an arbitrary topological shape. In this method, a
volume is generated by optimization so that the base and
detail surfaces are continuously connected. This method en-
ables flexible cut-and-paste modeling. However, it also fails
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to manipulate adequately popular shapes, such as heads and
arms, because the base surfaces of these shapes are not pla-
nar regions, but cylindrical surfaces, as shown in Figure2.

Figure 1c) shows our new cut-and-paste editing. First, the
base surface is parameterized as a cylindrical surface. This
parameterization generates constraints of positions and tan-
gent vectors on the boundary Ωb. Then, a volumetric region
is calculated so that one of boundaries of the volume is per-
pendicular to the cylindrical region. In pasting operation,
the deformable volume including the detail is located on the
parameterized base surface of the target, and it is deformed
according to the constraints of the base surface of the target.

3 Results

Figure 2 shows examples of the cut-and-paste editing opera-
tions based on cylindrical and volumetric parameterization.
The results show the new parameterization technique can
handle the wider topological domain and generate natural
shapes.
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Figure 2: Cut-and-paste example using our method.
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