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(a) (b) (c) (d)
Figure 10: Editing the topology of the Hip model with different targets (a,c) results in the removal of different handles. Each handle is
removed by breaking the handle ring (b) or filling the handle hole (d), whichever involves less modification to the model.

(a) (b) (c) (d)
Figure 11: Editing the topology of the Mother model (a) with the target (b) selectively removes handles that user desires. Without the target,
a typical topology repair method would identify thin handles to be removed (d), yielding an undesirable result.

the screen. Last but not least, we are planning to design user-tests
to see how well novice users understand and perform the task.

Shape control in topology editing In our current algorithm, the
resulting shape change is automatically determined with the goal
of minimizing the amount of volume added or removed. However,
it may be desirable to have the user control the shape change. For
example, the user may desire to use addition in certain places even
if subtraction would induce smaller volume change, to create a new
tunnel with a certain width (instead of a thin hole in Figure 12 (b)),
or to replace small handles by a smooth surface. Such shape control
can be made possible by associating sketches with shape properties.
For example, a colored sketch can be used to indicate desired solid
thickness or surface smoothness. The current guided topology edit-
ing algorithm will be modified to minimize a weighted sum of the
modified volume and deviation from the sketch shape.

Geometric fidelity To process triangular meshes, we currently re-
quire the meshes to be converted to and from a volumetric grid,
which may result in loss of geometric details. Using feature-
sensitive scan-conversion [Ju 2004] and iso-surfacing techniques
[Ju et al. 2002], we are able to retain features (e.g., sharp edges and
corners) on the original mesh in an accurate manner, as shown in the
example of Figure 12. Note that our method can be easily extended
to further preserve the tessellation on the original mesh. In partic-
ular, we note that our guided topology editing algorithm works on
cell complexes defined in any structured or unstructured 3D grids.
As a result, application onto a tetrahedral grid that contains both the
triangles of the original mesh and the lines in the target shape would
retain the original triangles as part of the resulting edited mesh.
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