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purposes only. Details of 3-D graphical rendering methods
that may be used with the present invention are described in
“OpenGL Reference Manual: The Official Reference Docu-
ment to Open GL, Version 1.2,” 3rd edition, by Dave
Shreiner (editor), OpenGL Architecture Review Board,
Addison-Wesley Publishing, Co., 1999, ISBN: 0201657651
and “OpenGL Program Guide: The Official Guide to Learn-
ing OpenGL, Version 1.2,” 3rd edition, by Mason Woo,
Jackie Neider, Tom Davis, Dave Shreiner, OpenGL Archi-
tecture Review Board, Addison-Wesley Publishing, Co.,
1999, ISBN: 0201604582, which are incorporated herein in
their entirety and for all purposes.

[0057] Surface textures may be applied to each of the
surface elements, such as elements 125, defining the sur-
faces in the virtual gaming environment 100. The surface
textures may allow the 3-D gaming environment to appear
more “real” when it is viewed on a display screen on the
gaming machine. As an example, colors, textures and reflec-
tances may be applied to each of the surface elements
defining the various objects in the 3-D gaming environment.
Millions of different colors may be used to add a realistic
“feel” to a given gaming environment. Textures that may be
applied include smoothness or surface irregularities such as
bumps, craters, lines, bump maps, light maps, reflectance
maps and refractance maps or other patterns that may be
rendered on each element. The textures may be applied as
mathematical models stored as “texture maps” on the gam-
ing machine.

[0058] In one embodiment, the “texture map” may be an
animated texture. For instance, frames of a movie or another
animation may be projected onto a 3-D object in the 3-D
gaming environment. These animated textures may be cap-
tured in 2-D views presented in video frames on the gaming
machine. Multiple animated textures may be used at the
same time. Thus, for example, a first movie may be projected
onto a first surface in the 3-D gaming environment and a
second movie may be projected onto a second surface in the
3-D gaming environment where both movies may be viewed
simultaneously.

[0059] Material properties of a 3-D surface may describe
how the surface reacts to light. These surface properties may
include such things as a) a material’s ability to absorb
different wavelengths of light, b) a material’s ability to
reflect different wavelengths of light (reflectance), c) a
material’s ability to emit certain wavelengths of light such as
the taillights on a car and d) a material’s ability to transmit
certain wavelengths of light. As an example, reflectance
refers to how much light each element reflects. Depending
on the reflectance of a surface element other items in the
gaming environment may be reflected fuzzily, sharply or not
at all. Combinations of color, texture and reflectance may be
used to impart an illusion of a particular quality to an object,
such as hard, soft, warm or cold.

[0060] Some shading methods that are commonly used
with 3-D graphics to add texture that may be applied to the
present invention include gourand shading and phong shad-
ing. Gourand and phong shading are methods used to hide
an object’s limited geometry by interpolating between two
surfaces with different normals. Further, using Alpha Blend-
ing, pixels may be blended together to make an object
appear transparent i.e. the object transmits light.

[0061] Virtual light sources, such as 102, may be used in
the gaming environment to add the appearance of shading
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and shadows. Shading and shadows are used to add weight
and solidity to the rendering of a virtual object. For example,
to add solidity to the rectangular box 101, light rays emitted
from light source 102 are used to generate a shadow 103
around the rectangular box 101. In one method, ray tracing
is used to plot paths of imaginary light rays emitted from an
imaginary light source such as 102. These light rays may
impact and may reflect off various surfaces affecting the
colors assigned to each surface element. In some gaming
environments, multiple light sources may be used where the
number of lights and the intensity of each light source
change with time. Typically, in real time 3D, the light
sources do not generate shadows and it is up to the pro-
grammer to add shadows manually. As stated earlier, how-
ever, the light sources produce shading on objects.

[0062] Perspective, which is used to convey the illusion of
distance, may be applied to the gaming environment 100 by
defining a vanishing point, such as 128. Typically, a single
point perspective is used where all of the objects in the scene
are rendered to appear as though they will eventually
converge at a single point in the distance, e.g. the vanishing
point. However, multiple point perspectives may also be
employed in 3-D gaming environments of the present inven-
tion. Perspective allows objects in the gaming environment
appear behind one another. For instance, box 101 and box
127 may be the same size. However, box 127 is made to
appear smaller, and hence farther away, to a viewer because
it is closer to the vanishing point 128. A 3-D gaming
environment may or may not provide perspective correction.
Perspective correction is accomplished by transforming
points towards the center of the 2-D view screen. The farther
away an object is from the viewpoint in 3-D gaming
environment, the more it will be transformed into the center
of screen.

[0063] The present invention is not limited to perspective
views or multiple perspective views of the 3-D gaming
environment. An orthographic view may be used where 3-D
objects rendered in a 2-D view always appear the same size
no matter how far away they are in the 3-D gaming envi-
ronment. The orthographic view is what you would see as a
shadow cast from a light source that is infinitely far away (so
that the light rays are parallel), while the perspective view
comes from a light source that are finitely far away, so that
the light rays are diverging. In the present invention, com-
binations of both perspective and orthographic views may be
used. For instance, an orthographic view of a text message
may be layered on top of a perspective view of the 3-D
gaming environment.

[0064] Related to perspective is “depth of field”. The
depth of field describes an effect where objects that appear
closer to a viewer are more in focus and objects that are
farther away appear out of focus. Depth of field may be
applied renderings of the various objects in the gaming
environment 100. Another effect that may be applied to
renderings of objects in the gaming environment is “anti-
aliasing”. Anti-aliasing is used to make lines, which are
digitally generated as a number of straight segments, appear
smoother when rendered on a display screen on the gaming
machine. Because the 2D display only takes finite pixel
positions, stair stepping occurs on any limes that are not
straight up and down, straight across (left and right) or at 45
degrees on the display screen. Stair stepping produces a



