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What are subdivisions?

» Old but only used recently
» Smoothing
» Refinement process based on B-Splines

Warren, J. and

Weimer, H., 2001



Why subdivisions ?

» Surface with control mesh

» Best out of the two worlds

» Simple and efficient to implement
» Many applications




Overview

Build mesh structure

. Re-indexation |
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Half-Edge data structure

» Many neighbourhood queries
- Adjacent faces to a vertex

» Needed queries

- Adjacent vertices to a vertex

- Edges and faces
» Issues and alternatives?




An half-edge

\J
M 7~
iy ()
53 3
= ¢ O
B( N
o< U
el O)
Am - C
a) 0 3
& c =
o € o
- 0O O —
R = w
51T 18
dne.,._Lr_I
UV = un X
| < © OV C
clltbnm
T v v n
T @+ = =
A A A A A

aa




/
\\aws.\ms_\ L

infid

74
dae
_\w%...,.«é

NS

An half_edge

v
O
g}
L
)
-
v
O
C
=
O
<




Adjacent queries

» Loop through edges around vertex

» Next’s vertex

» Edge’s parent face
» Next edge, next’
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» Introduced by P

» Most popular for many reasons
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» Divides polygons into quads

» Favours quads
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Extra-ordinary vertices




Catmull-clark mask
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» Edge vertex

- Average of edge ends and adjacent face centroids

» Original vertex
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Open mesh

» Boundary rules
» Edge vertex
- Middle of the edge

» Original vertex
- Boundary edge vertices
> Original vertex
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» Ruins many features
» Freeze edge/vertex
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» Primal Triangle Quadrisection (PTQ)

» Edge vertex

- Average of edge and adjacent faces

» Original vertex

, 2010
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Matt’s Webcorner - Loop subd
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