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taking a photograph with a camera. As shown in Figure 1, the steps with a came -\im
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(viewing transtormation).

Arrange the scene to be photographed into the desired composition (rfode

transformation).
Choose a camera lens or adjust the zoom (projection transformation).

Determine how large we want the final photograph to be - for example, we might w

enlarged (viewport transformation).
Alter these steps are performed, the picture can be snapped or the scene can be fraw

With a Camera With a Computer
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left of the viewer) looks like Figure ‘-Contﬂ\)u%h
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Figure 1: A combination of ambient, diffuse, gmd.specular lluminaioy

It may be surprising t0 discover that thcre'§ more Fh.an one way to f:alculate the shag N'
an object, but that's because the rpodcl is cmpirical, and there S Mo corect way,
different ways that all have tradeoffs. Until now though, the only lighting equation g,
been able to use has been the one we just formulated. Most of the interesting wo
computer graphics is tweaking that equation, or in some cases, throwing it out altogete
and coming up with something new. |
The next sections will discuss some refinements and alternative ways of caleulating |
various coefficients of the lighting equation.
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Figure 1: Ambient light provides illumination, but no surface detail,

/

A f@“?»\mbicnt liohting is our friend. With iE we mgke Our scene seem more realitc iy,

W ,\'m‘t’“‘ ambient light is one filled x'wth sharp edges, gt‘ bright objectsmv.;
by sharp, dark, harsh shadows. A world with too much ambient light looks washe .
and dull. Since the number of actual light sources supported by hm’d\va\reF\?hs‘;‘,,,l
(typically to eight simultaneous), we'll be better off to apply the lights to add dewilug,
area that our user is focused on and let ambient light fill in the rest. Before we poy
that talking about the hardware limitation of the number of lights has no meass
shaders, where we do the lighting calculations, we'll point out that cight I ws
typically the maximum that the hardware engineers created for theiwr hard\vm‘.llm
performance consideration. There's nothing stopping us (except buffer size) from i
a 5ll;xkl.cr that calculates the effects from a hundred simultaneous lights. But we thk
we'll find that it runs much too slowly to be used to render our entire seene: But he
thing about shaders is we can. -

Diffuse Light
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Figure: A visual example of bz ck-face ¢

3D accelerators can actually perfqrm bge
ates of cards increase, the amount
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lan on using the facilities of direc

In practice,
the triangle 12
rformed has ste

- engmnes that don't p

&&/ Intersection between a Line and a Plane
This occurs at the point which satisfies both the L

Line equation: p = org + u * dir

MU?? Plane equation: p * normal - k = 0. 2
/ _ i AT
Substituting (1) into (2) and rearranging we get:
(org +u * dir) * normal - k = 0 iy
ie u*dir * normal =k -org * normal

ie u= (k- org * normal) / (dir * normal)
g If(d* normal) = 0 then the _ 1
exact point at which intersection does occur can be T
equation in (1). L

2&7/Triangle Rasterization

ngh performance

triangle rasterization isa very
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