
Normal Maps and Cube Maps

What are they and what do they mean?
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Whatôs the Point of All This?
ÅQ: Whatôre we doing?

ÅA: Making a game that looks ñgoodò

ÅQ: Whatôre we really concerned with 

regards to ñlooking goodò?

ÅA: Essentially, whatever the players 

perceive in their minds of lightôs interaction 

with the world such that it is believable



What is Global Illumination?

All sorts of light bouncing around in the sceneé



What is Global Illumination?

specular

diffuse



What is Global Illumination?

éand light 

finally reaches 

the viewer



How do People See Things?

We see light via a ñgridò



Then What is a Picture?

An array of contiguous grid points 

formséa ñmapò



Is That It?
Are we limited to just a picture for a map? 

No, thereôs much more to this!



Is That It?

ÅA map can be thought of as just some 

arbitrary set of samples!

ÅHowever, 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)



Whatôs the Point of All This?
ÅTurns out that the most important feature 

in the average image comes from direct 

lighting of surfaces

ÅI.e. the path where the light bounces off of 

one surface and enters the eye directly

ÅWe realized this, so we do geometry 

lighting, and used texture maps to make 

the lighting results look even better



Itôs All in the Details
ÅWhat if we want the best possible results 

for surface lighting?

ÅFor best looking results: keep everything 

that we started with (e.g. all the polygons, 

normals, UVs, detailséheck, why not 

even the original spline surfaces?)

ÅBut:



Recallé



Itôs All in the Details
ÅToo much memory requirements

ÅToo much processing requirements

ÅI.e. too expensive for us to do and 

maintain a reasonable framerate

ÅWorst of all, itôs not even necessary for 

good-looking, believable output (from 

todayôs standards)



Alternatives?
ÅQ: Whatôre we really concerned about in terms of local 

surface details?

ÅA: How light reflects off surfaces



Alternatives?

Some tessellationé



Alternatives?

Focus in on a spoté



Alternatives?

Surface is flat on a 

per-triangle basis



Alternatives?
ÅIf one thinks of light as a ball, then:

ÅWeôre mainly concerned with how light 

bounces off of surface details

ÅIn other words, how the individual, flat 

elements of the surface appear to the viewer



Alternatives?



Specular Reflection

ÅThis is just mirror reflection


