Texture, cont.

3D Texture

Texture Volumes - hypertexture
Fur

Particles
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3D Texture

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

Other Perlin examples
— end with solar disc
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Fireball
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Hypertexture - Perlin and Hoffert ‘89

« Extend 3-space functions, evaluate over
volume

— Density Modulation Function

» Define boundary region around object
e March ray from eye through volume

— Sample volume front-to-back at intervals

— Stop at accumulated opacity threshold
— Gradient given by 2 sample orthogonal to ray

 Independent Rays promote parallelism
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th Hypertexture

Eggs w

I ectiire 11

NMav 12 1900



NYU Torch
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Hypertexture Cloth




Furry Doughnut and Tribble

 See Illustrations in paper
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Hair?
 Anisotropic reflections
— Burnished metal

— Hair modeled as small cylinders
* Hair as individual elements?
e Dynamics of hair
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Fur

 Hairs from parametric surface - Miller ‘88

— Hairs made by drawing lines from points on
surface

— Brush appearance defeated by poisson disc-like
placement, varying length
« 1600 polygons, 7000 hairs (lines)
o Star Trek - First Contact - Data’s arm hairs

— Scales made using pairs of triangles, spread-out
normal vectors
e 2 per polygon
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Boris with fur/lines - orcavin.com




Boris with particle hairs - orcavin.com




Cassandra with Scales - brcavin.com
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Fur texels

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

Rays Into surface mapped back to texel
space then sampled through tevel volume

[llustraions In paper
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Herbert the Bear
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Particles - reeves ‘83
No geometry, just a pixel or clump

Stochastic birth, life, and death
— can be modelled on natural processes

Initial conditions
— position, velocity/direction, lifetime
— Size, shape, color, transparency

All conditions may change over time
— simulate gravity with parabolic arcs, or physics

Particles as light sources
Particle hierachies - Fireworks?
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Particles I

Motion blurring by line from t; to t,
— fast-moving things, explosions

Static particles
— Blades of grass from whole particle trajectory
— Hairs done similarly

Snow, Waterfalls, Fire flickers
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Santa Clara Fa”S - DrGavin.com
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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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