Mesh adjacency structures
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e Mesh data structures
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Subdivision surfaces

http://en.wikipedia.org/wiki/Catmull%E2%80%93Clark subdivision surface
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http://en.wikipedia.org/wiki/Catmull%E2%80%93Clark_subdivision_surface

Subdivision surfaces

« Smoothing step

- Local average of neighboring vertices
- Various schemes

e Need access to adjacency information of
mesh

- Given edge, what are adjacent faces?
- Given vertex, what are adjacent edges?
- Etc.



Mesh data structures
1. Independent faces

2. Vertex and face tables
3. Adjacency lists
4. Winged-edge data structure




Independent faces

e Redundant vertices

- Each vertex position stored for each face
e No adjacency information
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FACE TABLE

Fi | (X1, Y1, Z1) (X5, Vo, Zo) (X3, Va3, Z3)
Fo | (X2, Yo, Zo) (X4, Ya, Z4) (X3, V3, Z3)
Fa| (X5, Yo, Zo) (X5, V5, Z5) (X4, V4, Z4)



http://en.wikipedia.org/wiki/Polygon_soup

Vertex and face tables

Each face lists vertex references

Shared vertices, each vertex position stored only
once

No adjacency information
Current data structure in jrtr Java code

VERTEX TABLE FACE TABLE

Vi | Xy Yy 4 Fi|Vq Vo Vg
Vo | Xp Y2 Lo Fo Vo Vg Vi
V3| X3 Y3 Z3 Fg|Vo V5 V4
Va|Xq Yq Z4

Vg Xg Y5 Zg




Adjacency lists
e Store all vertex, edge, face adjacencies
e Trivial retrieval of adjacency information

e Extra storage
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Partial adjacency lists

e Store only some adjacency relations and
derive others?
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Winged edge data structure
« Adjacency encoded in edges

e Retrieve all adjacencies in constant time
o Little extra storage

e Arbitrary polygons (not only triangles)
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Summary

e Need adjacency information for many
mesh processing algorithms
- E.g., subdivision

e Want efficient data structure

- Adjacency queries in constant time
- Little storage overhead

e Winged-edge
- Other options exist, e.g., half-edge

http://www.flipcode.com/archives/The Half-Edge Data Structure.shtml



http://www.flipcode.com/archives/The_Half-Edge_Data_Structure.shtml

e More shaders
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