Normal Maps and Cube Maps

What are they and what do they mean?
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What I1s Global lllumination?
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What I1s Global lllumination?
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An array of contiguous grid points
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s That It?

Are we limited to just a picture for a map?
No, thereds much




Is That It?

A A map can be thought of as just some
arbitrary set of samples!

A However, in graphics, we use 2D maps to
represent some mathematical quantities of
surface characteristics (e.g. textures of
surfaces, surface normals, surface

displacement; surface of the skydome, or

even the surfaces of a cube)




What 0s t he Pol

A Turns out that the most important feature
In the average image comes from direct
lighting of surfaces

A |.e. the path where the light bounces off of
one surface and entersthe eye directly

A We realized this, so we do geoemetry
lighting, and used texture maps'to make i
the lighting results look even better g
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A What if we want the best possible results
for surface lighting?

A For best looking results: keep everything
that we started with (e.g. all the polygons,
hor mal s, UVs, det al
even the original spline surfaces?)

A But:
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Cost of duplicates:

« Each index costs 2 bytes.

* A model with 10000 quads:

— Cost of vertices: 4 x 10000 x 12 x 4 bytes =
1920000 bytes

— Cost of indices: (3 + 3) x 10000 x 2 bytes =
120000 bytes

— Cost of vertices plus indices: 1920000 +
120000 = 2040000 bytes




A Too much memory requirements
A Too much processing requirements

Al.e. too expensive for us to do and
maintain a reasonable framerate
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Alternatives?

AQ: Whatoédre we really conce
surface details?

AA: How light reflects off surfaces
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Some

Alternatives?
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Alternatives?
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Surface Is flat on a
per-triangle basis




Alternatives?

A If one thinks of light as a ball, then:

AWe b6re mainly concernec
bounces off of surface details

A In other words, how the individual, flat
elements of the surface appear to the viewer







Specular Reflection

A This is just mirror reflection
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