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Morphological discretization (M.D.)

M.D. of 2D explicit curve

0-connected 1-connected 0-connected

Analytical approximation (A.A.)

Problem:
Evaluating the min and max
is computationally expensive
since S has infinite elements.

Approximates M.D. by using
only a finite subset of S.
=> computationally inexpensive

Question:
What becomes of connectivity?

Relationship on connectivity between M.D. and A.A.

1-connected 1-connected

Proof sketch

On connectivity of discretized 2D explicit curve

Extension to 3D explicit surface
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A.A. can be regarded as M.D. of
a piecewise linear approximation to E.
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Contact: sekiya@nii.ac.jp (Fumiki Sekiya)

0-connected
(already known)

Connectivity depends on discretization method.

Curves must be discretized in the computer,
where preserving connectivity is important.
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離散2次元陽曲線の連結性について
On connectivity of discretized 2D explicit curve
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[Heijmans et al., 1991]

[Toutant et al., 2014]

2-connected

M.D.

A.A.

2-connected
vertices only

Connectivity relation between M.D. and A.A Proof sketch
continuous surface A.A. can be regarded as M.D. of

a piecewise linear approximation (triangle mesh)
to the original surface

Properties of triangle mesh:
  1. extrema at vertices
  2. same height with original
      at vertices

Same logic holds for             corr. to 1-connectivity
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