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Reading

Raquired
* Angel 74-710

Recommended

*  Paul 5 Heckbert., Survey oftexture mapping.
IEEE Computar Graphics and Applications
al11% 56--87, November 1986,

Optional

* Woo, Meider, & Davis, Chapter 9

* lamaeas F, Blinn and Martin E Newell, Taxtura
andreflaction in computer generated images.
Communications of the ACM 190101 542--
547, Dctober 1976,

Texture mapping

Tarture mapping ooet d..fig. &1)

Texture mapping allows you totake a simple polygon
and give it the appearance of something much mare
complex,

* [Dueto Ed Catmull, PhD thesis 1974
* Refined by Blinn & Newell, 1976

A texture can modulate just about any parameter —
diffuse color, specular color, specular exponent, ...

Implementing texture mapping

A texture lives in it own abstract image coordinates
paramaterized by (58 in the range [[0.1]. [0.1])
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With aray caster, we can dothe sph
mappings directly (aswe will see 12

everything gets converted to a fr¥an gle mesh with
associated (5.0 coordinates, 4

Mote: if the suface moves/deforms, the texture goes
with it




Texture coordinates on a surface of
revolution

Mapping to texture image coords

The texture is usually stored as an image, Thus weneead
to conwvert from abstract texture coordinate:

58 intherange ([0.1] [0.1])
to texture image coordinates:
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Q:What doyou dowhen thetecture sample you need
lands betwaeaen texture pixels?

Texture resampling Texture mappingand thez-buffer

We neadtoresample the texture:

o mth Texture-mapping can also be handled in z-buffer
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A commeon choice is bilingar interpelation:
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Displacement mapping Bump mapping

Textures can be used for mora than just coler, In bump mapping. atexturais used te parturb the
normal:
In displacemant mapping atexture isusedto perturb

the surface geometry itself, Here'sthe ideain 20: ¢ Usetheoriginal simpler geometry. Qis). for

hidden surfaces
* Usethenormal from the displacerment map for
NYLERY shading:
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Displacement vs. bump mapping

Displacement vs. bump mapping (cont'd)

Input textura

Criginal rendering Rendering with burp map
wirmppad amund a cylindar

Bump map and randering by Wyvern Adinger




Solid textures

Q: What kinds of artifacts might you see from
using a marble veneer instead of real marble?
y
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One solution is to use solid textures

+ Use model-space coordinates to index into a
3D texture

+ Like “carving” the object from the material

One difficulty of solid texturing is coming up with
the textures.
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Solid textures (cont'd)

Here's an example for a vase cut from a solid
marble texture:

Solid marble texture by Ken Perlin, (Foley, IV-21)
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Solid textures (cont'd)

in(xy,z) = shift( )= out( )=
stripes( ) Kenoise( ) stripes( +shift( )
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Environment mapping

A

In environment mapping (also known as reflection
mapping), a texture is used to model an object's
environment:

* Rays are bounced off objects into environment

+ Color of the environment used to determine color
of the illumination

* Environment mapping works well when there is
just a single object — or in conjunction with ray
tracing

This can be readily implemented (without

interreflection) using a fragment shader, where the
texture is stored in a “cube map” instead of a sphere.

With a ray tracer, the concept is easily extended to
handle refraction as well as reflection (and
interreflection).
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Summary

1. The meaning of the boldfaced terms.

2. Familiarity with the various kinds of texture
mapping, including their strengths and
limitations.
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