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ABSTRACT
A simplicial surface provides its carrier with a natural tri-
angulation whose vertex set includes the cone points and
the corners of the boundary. However, this triangulation
is not intrinsically distinguished from other triangulations
with the same vertex set, it is not preserved under isometric
deformations of the surface. Delaunay tessellations of poly-
hedral surfaces are defined intrinsically in terms of empty
discs on surfaces. The edges of Delaunay tessellations are
geodesics on the original polyhedral surface (and not nec-
essarily straight edges in the 3-space). For any polyhedral
surface there exists a unique Delaunay tessellation. It is
not necessarily strongly regular, i.e. the intersection of two
closed cells may not be a single closed cell.

For discretization of notions of Riemannian geometry it is
natural to deal with intrinsic tessellations. We define a dis-
crete Laplace-Beltrami operator for simplicial surfaces. It
depends only on the intrinsic geometry of the surface and
its edge weights are positive. The intrinsic Laplace-Beltrami
operator is based on an intrinsic Delaunay triangulation of
the surface. We describe an incremental flipping algorithm
to construct such triangulations together with an overlay
structure which captures the relationship between the ex-
trinsic and intrinsic triangulations. We demonstrate some
numerical benefits of the intrinsic Laplace-Beltrami opera-
tor.

This talk is based on the original results obtained in [1]
and [2].
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Figure 1: Left: carrier of the (cat head) surface as
defined by the original embedded mesh. Right: the
intrinsic Delaunay triangulation of the same carrier.
Delaunay edges which appear in the original trian-
gulation are shown in white. Some of the original
edges are not present anymore (these are shown in
black). In their stead we see red edges which appear
as the result of intrinsic flipping. Note that the red
edges are geodesic within the original surface.

; G.2.1 [Mathematics of Computing]: Discrete math-
ematics—Combinatorics
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