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*+ oo Meider, & Davis, Chaptar 9
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Texture mapping

Tactire mapping ooet d g o)

Texture mapping allowsyou totalke a simple polygon
and give it the appearance of something much maore
complex,

+ Dueto BEd Catmull, FhD thesis, 1974
+ Refined by Blinn & Mewell, 19746

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




Implementing texture mapping

Atexture lives in it own abstract image coordinates
paramaterized by (56 in the range ([0.1] [0L1])
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It can be wrapped around many different surfaces:
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With aray caster, we can dothe 5ph e and cylinder
mappings directly (aswe will see [ater). Forz-buffers,
evarvthing gets comvertedto a trian gle mesh with
associated (.8 coordin ates, [4~

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




Texture coordinates on a surface of
revolution




Mapping to textureimage coords

The texturais usually stored as an image. Thus we neead
to convert from abstract texture coordinate:

(58 intherange (0.1 [0.1])
to texture image coordinates:
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Q:What dovou dowhen the testure sample you need
lands between texture pixeals?




Texture resampling

e neadtoresample the texture;
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A commaon choice is bilinear interpolation:
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Texture mapping and the z-buffer

Texture-mapping can also be handled in z-buffer
algorithmes,

Meth od;

*  SCan conversion is done in screen space, as
usual

+ Fach pixelis colored accordingtothe texture

+ Texture coordinates are foun d by Gouraud-style
interpolation

Mote: Mappingismore complicatedto handle
parspective corracthy!
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Displacerment mapping

Texturas can be used for more than just color,

In disphcemaent mapping atexture isusedtopearturb
the surface geometry itzelf, Here'sthe ideain 20
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* These displacements "animate” with the surface

* In 30, yvou would of course have (5t) parametars
instead of just =

fe
Suppose Q isasimple surface, like a cube, Will it take u,-'lujh""" jﬂf}"g F(
maore work to render the modified surface Q7 = (€ Wil
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Bump mapping

In bump mapping, atextureis used to perturb the
normal:

*+ Lsetheoriginal, simpler geometry, Qfs), for
hidden surfaces

+ s thenormal from the displacement map for

shading:
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Displacerment vs. bump mapping

Input taxtura
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Displacement vs. bump mapping
(cont"d)

original rendarning Randering with bump map
wrappad amund a cyvlindear

Bump map and rendering by e Adinger
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Solid textures

Q: What kinds of artifads might vou sae from using a
markle venearinstead of realmarkle?

£(x,y,%)

One solution isto use solid taxtures:

* Lse model-space coordinates toindex into a 30
texture

+ Lilke"carving”the object from the material

Cne difficulty of saolid 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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Increasing K

Solid textures (cont'd)

in(x,y,z) = shift(x,y,z) =
stripes(x) Kenoise(x,y,z)

out(x,y,z) =
stripes(x+shift(x,y,2))
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Environment mapping

o

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

What to take home from this lecture:

1.

2.

The meaning of the boldfaced terms.

Familiarity with the various kinds of texture

mapping, including their strengths and
limitations.

20



