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Triangles
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Affine combina"on of two points

with .

Barycentric Coordinates

Convex combina"on of two points

with  and .
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Affine combina"on of three points

with .

Barycentric Coordinates

Convex combina"on of three points

with  and .
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Barycentric Coordinates

Barycentric representa!on:  with 
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Barycentric Coordinates

Barycentric representa!on:  with 

For any point inside the triangle .
For example, points with barycentric coordinates  and  lie on edge .

Geometric interpreta!on: ra!o of areas
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Triangle Meshes
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What is a triangle mesh?

Connec!vity / Topology
Ver!ces 

Edges , 

Faces , 

Geometry
Vertex posi!ons , 
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Triangle Meshes

Triangle meshes can represent arbitrary surfaces
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Triangle Meshes

Triangle meshes can represent arbitrary surfaces

Piecewise linear approxima!on → error is 
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Triangle Meshes

Triangle meshes can represent arbitrary surfaces

Piecewise linear approxima!on → error is 

Approxima!on error inversely propor!onal to #triangles
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Triangle Meshes

Triangle meshes can represent arbitrary surfaces

Piecewise linear approxima!on → error is 

Approxima!on error inversely propor!onal to #triangles

Adap!ve tessella!on can adapt to surface curvature

adap"ve meshing   curvature visualiza"on
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Triangle Meshes

Triangle meshes can represent arbitrary surfaces

Piecewise linear approxima!on → error is 

Approxima!on error inversely propor!onal to #triangles

Adap!ve tessella!on can adapt to surface curvature

Simple primi!ves can be processed efficiently by CPU/GPU
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Mesh Sta!s!cs

Triangle Meshes

Average valence 6

Quad Meshes

Average valence 4
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Example: Triangle Mesh

5676 ver"ces, 17022 edges, 11348 faces
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Example: Quad Mesh

2012 ver"ces, 3978 edges, 1968 faces
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Storing Meshes

Triangles

x11 y11 z11 x12 y12 z12 x13 y13 z13

x21 y21 z21 x22 y22 z22 x23 y23 z23

... ... ...

... ... ...

... ... ...

xF1 yF1 zF1 xF2 yF2 zF2 xF3 yF3 zF3

Face Set
standard file format for triangle meshes (e.g. STL format)

Memory consump!on: 36 B/f = 72 B/v
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Storing Meshes

Vertices

x1 y1 z1
...

xV yV zV

Triangles

i11 i12 i13
...

...

...

...

iF1 iF2 iF3

Indexed Face Set
used for many file formats (e.g. OFF, OBJ, VRML)

Memory consump!on: 12 B/v + 12 B/f = 36 B/v

18



Quiz: Barycentric Coordinates

How can you test that , which lies in the plane of the triangle 
, lies within this triangle?

Which condi!on is violated if the point is
outside the triangle?

A: B: C: D: 
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