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ABSTRACT

Solving partial differential equations (PDEs) on a manifold setting is frequently faced problem
in CAD, CAM and CAE. However, unlikely to a regular grid, solutions for those problems on a
triangular mesh are not available in general, as there are no well-established intrinsic differen-
tial operators. Considering that a triangular mesh is a powerful tool for representing a highly-
complicated geometry, this problem must be tackled for improving the capabilities of many
geometry processing algorithms. In this paper, we introduce mathematically well-defined differ-
ential operators on a triangular mesh setup, and show some examples of their applications.
Through this, it is expected that many CAD/CAM/CAE application will be benefited, as it pro-
vides a mathematically rigorous solution for a PDE problem which was not available before.
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Fig. 1 Notations for defining the discrete gradient
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black lines on the left) on a bunny surface
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Fig. 4 Isotropic (middle) and anisotropic (right) smoothing
of a given image (left)
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Fig. 5 Level set based curve contraction on a bunny model. Upper rows show a curve evolving through time increment,
and lower rows show corresponding level set function. Observe that a curve evolves to the local shortest cycle.
Observe also that a smaller time step 4 (left) converges to the closest local shortest cycle, whereas a bigger time

step (right) tends to “jump over” the closer ones

Fig. 6 A geodesic active contour
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