Texture

Uses
— color, transparency, reflectivity (slides)

Images on parametric surfaces
Mapping on Polygons

Accelerations

Environments, Bumps, Displacements
3D Texture, Volumes, Fur
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Images on surfaces

 Patch display by subdivision - Catmull “74

e Mapping an image to a surface
— Handling uneven stretching - Witkin/Kass ‘91

* Repeated texture tiles - baby slide

« Synthesized textures, Fourier synthesis

* Mapping to polygons

— Algorithmic, spheres, surfaces of revolution
— shrinkwrap, box, decal - Bier ‘86

— Hand-tuned, painting, placing - Hanrahan ‘90

— Re-meshing polygons, local texture,
optimization - Levy/Mallet ‘98
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Correcting for Perspective

T_ﬂt Perspective Correct Persper:tive-ﬂurre-:i
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Accelerated filtering

Varying texel density over image

— Feibush - Siggraph ‘80

Mip-Maps, bilinear, trilinear - Williams “83
— examples, next slide

Summed Area Tables, repeated integration
— Heckbert examples CG&A ‘86

Repeated approximations, oriented ellipses
Anisotropic Texture in hardware
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Mip-maps
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Environment mapping

Use image of environment from center of
object

Halls’ use to accelerate, separate near and
far

Pixar ‘1984’ example
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Bump Mapping

Perturb normal and then shade
Disappears at silhouette

Doughnuts - Perlin ‘85, Miller ‘88
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Displacement Mapping

Actually changes geometry during
subdivision

Shading must be deferred
Witkin and Kass ‘91 examples
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3D Texture (vay 18)

3-space function intersected by surface
Egg with sine waves example (slides)
Teapot using 1/f perturbed Perlin noise
Other Perlin examples
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Hypertexture (vay 1s)

Extend 3-space functions, evaluate over
volume

March ray from eye through volume
define boundary region around object
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Fur (vay 18)

Triangle hairs from parametric surface -
Miller ‘88

Hypertexture: perturbed projected rays from
Inner surface - Perlin/Hoffert ‘89

Texels: repeated predefined hair volumes
stretched over surface, then ray-traced -
Kajiya/Kay ‘89
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Texture vs. Geometry

- Michelangelo's
St. Matthew
7,600,000 triangles
for this image

- 2 Billion triangles
taken for the David

- Geometry important
for this application

- Texture on 1-5
pixel triangles?
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