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Description
BACKGROUND OF THE INVENTION

[0001] This invention relates to game presentation
methods for gaming machines such as slot machines
and video poker machines. More particularly, the present
invention relates to apparatus and methods of for dis-
playing game presentations derived from a 3-D gaming
environment.

[0002] Astechnology inthe gamingindustry progress-
es, the traditional mechanically driven reel slot machines
are being replaced with electronic counterparts having
CRT, LCD video displays or the like. These video/elec-
tronic gaming advancements enable the operation of
more complex games, which would not otherwise be pos-
sible on mechanical-driven gaming machines. Gaming
machines such as video slot machines and video poker
machines are becoming increasingly popular. Part of the
reason for their increased popularity is the nearly endless
variety of games that can be implemented on gaming
machines utilizing advanced electronic technology.
[0003] There are a wide variety of associated devices
that can be connected to video gaming machines such
as video slot machines and video poker machines. Some
examples of these devices are lights, ticket printers, card
readers, speakers, bill validators, ticket readers, coin ac-
ceptors, display panels, key pads, coin hoppers and but-
ton pads. Many of these devices are built into the gaming
machine or components associated with the gaming ma-
chine such as a top box, which usually sits on top of the
gaming machine.

[0004] Typically, utilizing a master gaming controller,
the gaming machine controls various combinations of de-
vices that allow a player to play a game on the gaming
machine and also encourage game play on the gaming
machine. For example, a game played on a gaming ma-
chine usually requires a player to input money or indicia
of credit into the gaming machine, indicate a wager
amount, and initiate a game play. These steps require
the gaming machine to control input devices, including
bill validators and coin acceptors, to accept money into
the gaming machine and recognize user inputs from de-
vices, including key pads and button pads, to determine
the wager amount and initiate game play.

[0005] After game play has been initiated, the gaming
machine determines a game outcome, presents the
game outcome to the player and may dispense an award
of some type depending on the outcome of the game. A
game outcome presentation may utilize many different
visual and audio components such as flashing lights, mu-
sic, sounds and graphics. The visual and audio compo-
nents of the game outcome presentation may be used
to draw a player’s attention to various game features and
to heighten the player’s interest in additional game play.
Maintaining a game player’s interest in game play, such
as onagaming machine or during other gaming activities,
is an important consideration for an operator of a gaming
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establishment.

[0006] One method for maintaining a player’s interest
is to present multiple games at the same time during a
game presentation. For instance, triple play poker in
which a player plays three hands of poker during each
game presentation has become very popular game im-
plemented on a video gaming machine. Variants of triple
play poker include game presentations where a hundred
or more poker hands are played during each game pres-
entation. The presentation of multiple games during a
single game presentation may be extended to other types
of games, such as video slot games.

[0007] One difficulty associated with presenting multi-
ple games in a video game presentation is the screen
resolution of the display on a gaming machine. A typical
display resolution on a gaming machine is about 640 pix-
els by 480 pixels. As the number of games presented in
a game presentation increases, the amount of detail may
be limited by the screen resolution. For instance, for a
hundred-hand poker game where a hundred poker hands
are displayed during each game presentation, each card
must be drawn fairly small without much detail to accom-
modate all of the cards on a single display screen. The
lack of detail and small card size may discourage some
game players from playing such games.

[0008] Another method for maintaining a player’s in-
terest in playing a game on a gaming machine is to
present an exciting game presentation that is shown on
a display screen on the gaming machine. Many newer
game systems use graphical generation schemes em-
ploying mass storage devices that utilize varied load
times and stream-able media formats to generate an ex-
citing game presentation. With these game systems,
many game scenes are generated during the game play
using complex renderings and video playback capabili-
ties. Typically, however, for efficiency reasons, a player
has little control over the game outcome presentation
other than through game decisions they make during the
play of the game.

[0009] In view of the above, it would be desirable to
provide method and apparatus that allow detailed game
presentations accommodating the simultaneous play of
multiple games to be presented on a video gaming ma-
chine where the game presentation may also be control-
led by a game player.

[0010] For an example of the prior art see US
2002-111212.

SUMMARY OF THE INVENTION

[0011] This invention addresses the needs indicated
above by providing method and apparatus on a gaming
machine for presenting a plurality of game outcome pres-
entations derived from one or more virtual 3-D gaming
environments stored on the gaming machine as defined
in claims 1 and 24. While a game of chance is being
played on the gaming machine, two-dimensional images
derived from a 3-D object in the 3-D gaming environment
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may be rendered to a display screen on the gaming ma-
chine in real-time as part of a game outcome presenta-
tion. The 3-D objects may include 3-D texts objects that
are used to display text to the display screen of the gam-
ing machine as part of the game outcome presentation.
Apparatus and methods are described for generating and
displaying information in a textual format that is compat-
ible with a 3-D graphical rendering system. In particular,
font generation and typesetting methods that are appli-
cable in a 3-D gaming environment are described.
[0012] One aspect of the present invention provides a
method of providing a game of chance in a gaming ma-
chine that is operable i) to receive cash or indicia of credit
for a wager on a game of chance and ii) to output cash
or anindicia of credit as an award for the game of chance
where the gaming machine comprises a master gaming
controller, a display device, a memory device and a 3-D
graphical rendering system. The method may be gener-
ally characterized as comprising: a) receiving the wager
for the games of chance controlled by the master gaming
controller on the gaming machine; b) determining a game
outcome the games of chance; c) rendering one or more
two-dimensional images derived from three-dimensional
(3-D) objects in a 3-D gaming environment stored in the
memory device on the gaming machine wherein at least
one of the 3-D objects is a 3-D text object adapted for
conveying textual information; and d) displaying the one
or more rendered two-dimensional images to the display
device on the gaming machine. In general, the 3-D gam-
ing environment comprises a plurality of 3-D text objects
and the 3-D graphical rendering system may be compat-
ible with OpenGL.

[0013] In particular embodiments, the method may fur-
ther comprise: a) mapping a text string comprising one
or more alphanumeric characters to the 3-D text object
where the 3-D text object may be configured to convey
at least one of the alphanumeric characters in the text
string, b) mapping textures with patterns of alphanumeric
characters to the 3-D text object to convey the textual
information, c¢) modeling the 3-D text object in a shape
of an alphanumeric character to convey the textual infor-
mation. The shape of the alphanumeric character may
be defined by a plurality of parameterized curves.
[0014] In other embodiments, the method may further
comprise scaling the 3-D text object for conveying the
textual information by a scaling factor. The 3-D gaming
environment may comprises two or more 3-D text objects
where the gaming machine is operable to apply a different
scale factor to each of the two or more 3-D text objects.
The scaling factor may vary as a function of time. The 3-
D text object may be scaledinless three of its dimensions.
Further, the gaming machine may be operable to apply
a different scale factor to each of the three dimensions
of the 3-D text object: The 3-D text object may be scaled
using mip mapping.

[0015] Inyetother embodiments, the gaming machine
may be operable to scale a plurality of 3-D text objects
to fit to a bounding surface. A shape of the bounding
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surface may change as a function of time. In one exam-
ple, the bounding surface may be a planar surface. A
shape of the 3-D text objects change may also change
as a function of time.

[0016] In particular embodiments, the method may fur-
ther comprise positioning each of the 3-D objects in the
3-D gaming environment. The position of one or more of
the 3-D objects may change as a function of time. A plu-
rality of the 3-D text objects may be positioned along a
straight line, two or more parallel lines or along a 3-D
curve in the 3-D gaming environment. In general, a plu-
rality of 3-D text objects may be positioned in the 3-D
gaming environment.

[0017] In one embodiment, the method may further
comprise guiding a placement of the 3-D text objects us-
ing a text page surface. One or more of a shape of the
text page surface, a position of the text page surface or
an orientation of the text page surface may change as a
function of time. A shape of the text page surface may
be a planar rectangle, a planar multisided polygon or a
3-D surface. The text page surface may be invisible. Fur-
ther, the method may further comprise: a) applying one
or more of a static texture, an animated texture or com-
binations thereof to the text page surface, b) clipping a
portion of a first 3-D text object that extends beyond a
boundary defined by the text page surface and c) scaling
the 3-D text object to fit within boundaries defined by the
text page surface.

[0018] In other embodiments, the method may com-
prise orientating an angular position of each of the 3-D
text objects in the 3-D gaming environment. The angular
position of each the 3-D text objects may vary as a func-
tion of time. In particular, the angular positions of each
the 3-D text objects may be oriented so that one surface
of the 3-D text objects is aligned with a slope or a normal
of a curved line or a curved surface in the 3-D gaming
environment.

[0019] In particular embodiments, the method may fur-
ther comprise rendering the textual information in the 3-
D gaming environment for one or more of i) a game out-
come presentation for the game of chance, ii) a gaming
maintenance operation, iii) an attract mode feature, iv) a
promotional feature, v) casino information, vi) bonus
game presentation and capturing the textual information
on the one or more two-dimensional images. Further, the
textual information conveyed by the 3-D text objects may
be information from one or more of a game of chance, a
bonus game, an advertisement, news, stock quotes,
electronic mail, aweb page, a message service, alocator
service or a hotel/casino service, a movie, a musical se-
lection, a casino promotion, a broadcast event, a main-
tenance operation, a player tracking service, a drink
menu and a snack menu.

[0020] In particular embodiments, a text string com-
prising a plurality of alphanumeric characters may be
mapped to a plurality of 3-D text objects where each of
the 3-D text objects conveys the textual information for
one of the alphanumeric characters in the text string. The
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method may further comprise applying one or more type-
setting rules for improving a quality of the textual infor-
mation rendered from the plurality of 3-D text objects rep-
resenting the text string. The typesetting rules may be
for one or more of i) adjusting a spacing between the
characters, ii) adjusting color weights of the characters,
iii) justifying the text string, iv) centering the characters,
v) adjusting dimensions of strokes defining the charac-
ters, vi) aligning the characters with a baseline, vii), po-
sitioning the text string to two or more lines, viii) adjusting
the spacing between two or more lines of text, ix) adjust-
ing the vertical or horizontal alignment of the characters,
x) adjusting a relative size of each character, xi) adjusting
pixels defining a text character and xii) and adjusting tex-
els defining a text character. In other embodiments, the
method may further comprise one or more of a) prior to
rendering the one or more two dimensional images, gen-
erating one or more font textures wherein each font tex-
ture comprises a plurality of characters and loading the
one or more font textures to a first memory device on the
gaming machine, b) displaying a menu of games of
chance available on the gaming machine; receiving one
or more inputs signals containing information used to se-
lect one or more of games of chance listed on said menu,
¢) generating an animated surface texture inthe 3-D gam-
ing environment, d) storing one or more of the rendered
two-dimensional images to a memory device located on
the gaming machine or e) loading one or more font tex-
tures to a font library in the memory device on the gaming
machine.

[0021] Another aspect of the present invention pro-
vides a method of providing textual information foragam-
ing machine that is operable i) to receive cash or indicia
of credit for a wager on a game of chance and ii) to output
cash or an indicia of credit as an award for the game of
chance where the gaming machine comprises a master
gaming controller, a display device, a memory device
and a 3-D graphical rendering system. The method may
be generally characterized as comprising: a) generating
a font texture comprising a plurality of characters drawn
in a particular font style where the font texture comprises
one or more font parameters for defining global charac-
teristics of the plurality of characteristics in the font texture
and one or more character parameters for defining char-
acteristics of each character; b) determining a text string
comprising a plurality of characters; c) determining a text
page surface for guiding a placement of the plurality of
charactersina 3-D gaming environment, d) for each char-
acterin the text string, sizing a 3-D object for the character
using the font parameters and character parameters;
mapping a texture of the character from the font texture
to the 3-D object and placing each 3-D object on the text
page surface; e) applying one or more typesetting rules
to the 3-D objects for improving a visual quality of the
text string rendered from the 3-D objects; and f) rendering
the text string using the 3-D graphical rendering system.
[0022] In particular embodiments, the method may fur-
ther comprise displaying the rendered text string on the

10

15

20

25

30

35

40

45

50

55

display device or locating a first character in the font tex-
ture using character locating coordinates. The 3-D graph-
ical rendering system may be compatible with OpenGL.
Further, the game of chance may be selected from the
group consisting of a slot game, a keno game, a poker
game, a pachinko game, avideo black jack game, abingo
game, a baccarat game, a roulette game, a dice game
and a card game.

[0023] In other embodiments, the method may further
comprise storing one or more generated font textures in
a font library in the memory device on the gaming ma-
chine. The font library further comprises a plurality of font
textures with the same font style and different font pa-
rameters or character parameters. The font library may
further comprise a plurality of font textures with different
font styles. The font parameters in the font texture may
be one or more of afontname, afont style, afonttypeface,
a font weight, a font baseline, a font ascent, a font de-
scent, a font slant, a font maximum height, a font maxi-
mum width and a number of characters in the font texture.
The character parameters in the font texture may be one
or more of a character height, a character width, a char-
acter ascent, a character descent, a character origin, a
character shape or character location coordinates for lo-
cating the character in the font texture.

[0024] Yetanotheraspectofthe presentinvention pro-
vides a gaming machine. The gaming machine may gen-
erally be characterized as comprising: 1) a housing; 2) a
master gaming controller coupled to the housing de-
signed or configured to control a game of chance played
on the gaming machine; 3) a three-dimensional (3-D)
gaming environment for rendering at least a game out-
come presentation for the game of chance stored on a
memory device on the gaming machine; 4)game logic
for rendering one or more two-dimensional images de-
rived from 3-D objects in the 3-D gaming environment
wherein at least one of the 3-D objects is a 3-D text object
adapted for conveying textual information; 5) at least one
display devices for displaying the rendered one or more
two-dimensional images where the gaming machine is
operable i) to receive cash or indicia of credit for a wager
on the game of chance and ii) to output cash or an indicia
of credit as an award for the game of chance.

The gaming machine may further comprise one or more
of a) a 3-D graphical rendering system for rendering the
one or more 2-D images, b) game logic designed or con-
figured for rendering textual information from a gaming
machine maintenance operation in the 3-D gaming en-
vironment using a plurality of the 3-D text objects and to
capture the gaming machine maintenance operation on
the one or more two-dimensional images, ¢) game logic
designed or configured for rendering textual information
from one or more of i) a gaming machine operational
feature, ii) a gaming machine maintenance operation in
the 3-D gaming environment, iii) an attract mode feature,
iv) a promotional feature, v) casino information or vi) a
bonus game presentation using a plurality of the 3-D text
objects and to capture the gaming machine operation
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feature on the one or more two-dimensional images, d)
a graphical processing unit, separate from said master
gaming controller, designed or configured to execute the
graphical operations used to render one or more two-
dimensional images derived from the 3-D objects in the
3-D gaming environment, e) a network interface board
designed or configured to allow the master gaming con-
troller to communicate rendered textual information to a
remote display device, f) a multi-headed video card, g)
a memory device for storing font textures in a font library
on the gaming machine. The font library further may com-
prise a plurality of font textures with the same font style
and different font parameters or character parameters or
a plurality of font textures with different font styles.
[0025] Anotheraspect of the invention pertains to com-
puter program products including a machine-readable
medium on which is stored program instructions for im-
plementing any of the methods described above. Any of
the methods of this invention may be represented as pro-
gram instructions and/or data structures, databases, etc.
that can be provided on such computer readable media.
[0026] These and other features of the present inven-
tion will be presented in more detail in the following de-
tailed description of the invention and the associated fig-
ures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

FIG. 1 is a perspective drawing of a 3-D virtual gam-
ing environment implemented on a gaming machine
for one embodiment of this invention.

FIG. 2 is a perspective drawing of virtual slot reels
in a 3-D virtual gaming environment implemented on
a gaming machine for one embodiment of this inven-
tion.

FIGs. 3 is a flow chart for a method of venerating a
game of chance of the present invention.

FIGs. 4A-4D are block diagrams describing a few
rendering issues in a 3-D gaming environment.
FIGs. 5A-5B are block diagrams describing the ren-
dering of 3-D text objects in a 3-D gaming environ-
ment of the present invention.

FIG. 6A is a block diagram showing the creation of
a font file.

FIG. 6B is a diagram of font properties.

FIG. 6C is a diagram of character properties.

FIG. 6D is a diagram of a font texture.

FIG. 7 is a diagram showing the creation of 3-D text
characters.

FIG. 8A-8B are diagrams of 3-D text objects dis-
played using embodiments of the present invention.
FIG. 9is a perspective drawing of a gaming machine
for one embodiment of the present invention.

FIG. 10 is a flow chart depicting a method for gen-
erating a game of chance using a virtual gaming en-
vironment.
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FIG. 11 is a block diagram of gaming machines that
utilize distributed gaming software and distributed
processors to generate a game of chance for one
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0028] FIG. 1 is a perspective drawing of a 3-D virtual
gaming environment 100 implemented on a gaming ma-
chine for one embodiment of this invention. The 3-D vir-
tual gaming environment may be used by the master
gaming controller on the gaming machine to present a
game of chance. The game of chance played on the gam-
ing machine may include: 1) a wager selected by a player
playing a game on the gaming machine, 2) an initiation
of the game of chance on the gaming machine by the
player, 3) a determination of an outcome for the game of
chance by the gaming machine and 4) a presentation on
the gaming machine of the game outcome to the player.
In the present invention, the 3-D gaming environment
may be used to present a game outcome to the player,
describe operating functions of the gaming machine and
provide an interface for obtaining gaming information and
services. In particular, methods and apparatus of display-
ing a text string in a 3-D gaming environment, such as a
text string used in a credit meter displayed on the gaming
machine or a text string used to provide game information
for a game of chance displayed on the gaming machine,
are described. The text strings may be generated using
textures that are applied to a 3-D object in the 3-D gaming
environment. Apparatus and methods implementing
these features are described with respect to FIGs. 1-11
[0029] In particular FIGs. 1-11 provide the following
information. In FIG. 1, a 3-D gaming environment of the
present invention is described. In FIG. 2, 3-D reels in the
3-D gaming environmentare described. In FIG. 3, ameth-
od of generating a game of chance in a 3-D gaming en-
vironment is described. In FIGs. 4A-4D, a few issues re-
lating to text rendering from a 3-D gaming environment
are presented. In FIGs. 5A-5B, methods of generating
textin a 3-D gaming environment are illustrated. In FIGs.
6A-6D, methods of generating fonts, characters and tex-
tures used in a 3-D text rendering for one embodiment
of the present invention are described. In FIG. 7, one
method of generating a 3-D text object in a 3-D gaming
environmentis presented. In FIGs. 8A-8B, video displays
displaying text objects generated using different methods
of the present invention are described. In FIG. 9, one
embodiment of a gaming machine of the present inven-
tion is described. In FIG. 10, a method of generating a
game of chance or bonus game using the 3-D gaming
environments of the present invention is presented. In
FIG. 11, a gaming network of the present invention is
described.

[0030] Prior to describing FIG. 1, some general as-
pects of 3-D virtual gaming environments and their rela-
tionship to 2-D environments are discussed. To utilize a
virtual 3-D gaming environment for a game presentation
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or other gaming activities on a gaming machine, a 2-D
view of the virtual 3-D gaming environment is rendered.
The 2-D view captures some portion of the 3-D surfaces
modeled in the virtual 3-D gaming environment. The cap-
tured surfaces define a 3-D object in the 3-D gaming en-
vironment. The captured surfaces in 2-D view are defined
in the 3-dimensional coordinates of the virtual 3-D gam-
ing environment and converted to a 2-dimensional coor-
dinate system during the capturing process. As part of a
game presentation, the 2-D view may be presented as a
video frame on a display screen on the gaming machine.
In some ways, the two-dimensional view is analogous to
a photograph of a physical 3-D environment taken by a
camera where the photograph captures a portion of the
physical 3-D surfaces existing in the physical 3-D envi-
ronment. However, the photograph from a camera is not
strictly analogous to a 2-D view rendered from a virtual
3-D gaming environment because many graphical ma-
nipulation techniques may be applied in a virtual 3-D
gaming environment that are not available with an actual
camera.

[0031] Inthe presentinvention, the 2-D view is gener-
ated from a viewpoint within the virtual 3-D gaming en-
vironment. The viewpoint is a main factor in determining
what surfaces of the 3-D gaming environment defining a
3-D objectare capturedin the 2-D view. Since information
about the 3-D gaming environment is stored on the gam-
ing machine, the viewpoint may be altered to generate
new 2-D views of objects within the 3-D gaming environ-
ment. For instance, in one frame, a 2-D view of an object
modeled in the 3-D gaming environment, such as a front
side of a building (e.g. the viewpoint captures the front
side of a building), may be generated using a first view-
point. In another frame, a 2-D view of the same object
may be generated from another viewpoint (e.g. the back-
side of the building).

[0032] A disadvantage of current gaming machines is
that the 2-D views used as video frames in game pres-
entations are only rendered from 2-D objects and infor-
mation about the multi-dimensional nature of the objects
rendered in the 2-D views, such as the viewpoint used
to generate the 2-D view, are not stored on the gaming
machine. Historically, due to the regulatory environment
of the gaming industry, gaming software used to present
a game of chance has been designed to "run in place"
on an EPROM installed on the gaming machine. Using
an EPROM, it was not feasible to store large amounts of
game data relating to a complicated 3-D model. Thus,
only 2-D object information used to render the 2-D view
was stored on the gaming machine.

[0033] However, 2-D games rendered on gaming ma-
chines have also become more sophisticated and often
employ complex animations. When complicated anima-
tions are used in a 2-D system, such as playing movies
on a 2-D object, a 3-D system can actually save memory
because more types of animation can be used with a 3-
D system versus a 2-D system without resorting to using
movies, which are memory intensive. In a 2-D system
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without using movies, the animation properties that may
be used are simple two-dimensional movementand color
cycling using color palettes, which provide a limited visual
appeal.

[0034] When only 2-D information about a 3-D object
is available, it is not possible to generate new 2-D views
from different viewpoints of the 3-D object. For instance,
when a picture of a playing card is rendered on current
gaming machines, 3-D information, such as the thickness
of the card is not stored. Thus, it is not possible to gen-
erate a 2-D view of the playing card from an edge-on
viewpoint, because the thickness of the card is not
known. As another example, frames from a movie may
be used as part of a game presentation on a gaming
machine. Each frame of the movie represents a 2-D view
from a viewpoint of a camera used to film each frame. If
the frame included a picture of a building viewed from
the front (e.g., the viewpoint captures the front of the
building), it is not possible to generate a new 2-D view
of the back of the building using because information
regarding the back of the building is not known.

[0035] One advantage of the present invention is the
potential game playing area used to present a game of
chance modeled in a 3-D gaming environment is greater
than the potential game playing area of a 2-D gaming
environment. For instance, a game of chance may be
presented on each of the six sides of a cube modeled in
a virtual gaming environment. To play the game chance,
2-D views of the cube from different viewpoints in the 3-
D gaming environment may be rendered in real-time and
presented to the player. As described below, in some
embodiments, the player may even select the viewpoint
in the 3-D gaming environment used to generate the 2-
D view.

[0036] On current gaming machines, the cube would
be rendered as a 2-D object generated from the 3-D cube
as seen from a particular viewpoint. The particular view-
point is selected when the game is developed and only
2-D information about the cube as viewed from the se-
lected viewpoint would be stored on an EPROM on the
gaming machine. Thus, a game of chance could be pre-
sented on the sides of the cube rendered from the 2-D
object that was generated from the selected viewpoint of
the 3-D cube and stored onthe EPROM. However, unless
additional 2-D objects were generated from different
viewpoints, itis not possible to present a game of chance
on the sides of the cube not visible from the selected
viewpoint because the 2-D object does not store infor-
mation regarding the sides of the cube not visible from
the selected viewpoint. Further, even if multiple 2-D ob-
jects were generated, it is difficult and time consuming
to generate enough 2-D objects to allow smooth transi-
tions between viewpoints captured by the 2-D objects. It
is also difficult to a scale a 2-D object, either smaller or
larger, without introducing distortion effects.

[0037] Distortion is also generated when scaling 3-D
objects. However, it is easier to deal with using special-
ized 3-D graphics cards because the card applies a bi-
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linear filtering process to the texels at render time. With-
out special hardware, such as a 3-D graphics card, it
would be difficult to correct for distortion in real-time.
[0038] Finally, in a typical 2-D gaming system, due to
the limited flexibility of 2D, outcomes for a game of
chance rendered in 2D and displayed on a gaming ma-
chine have to be quantified and pre-rendered i.e. canned
animations. Due to the flexibility of a 3-D gaming system
the outcomes can be determined through user input giv-
ing an unlimited number of animations in response to the
players input. By not having to make a series of pre-
canned animations but instead determining the anima-
tion in response to the players input saves many bytes
in storage space requirements. In following figures, de-
tails of methods and apparatus used to present a game
of chance generated from a 3-D gaming environment are
described.

[0039] Returning to Fig. 1, the 3-D gaming environ-
ment 100 includes three objects: 1) a rectangular box
101 on top of, 2) a plane 114 and 3) a second box 127.
The box 101, box 127 and plane 114 are defined in a 3-
dimensional rectangular coordinate space 104. Typical-
ly, surfaces of the objects in the gaming environment are
defined using a plurality of surface elements. The surface
elements may comprise different shapes, such as differ-
ent types of polygons that are well known in the 3-D
graphical arts. For example, the objects in the present
information may be defined in a manner to be compatible
with one or more graphics standards such as Open
Graphics Library (OpenGL). Information on OpenGL may
be found at www.opengl.org.

[0040] In one embodiment, the objects in the gaming
environment 100 may be defined by a plurality of trian-
gular elements. As an example, a plurality of triangular
surface elements 125 are used to define a portion of the
surface 108 and the surface face 112. In another embod-
iment, the objects in the gaming environment 100, such
as box 101 and box 127, may be defined by a plurality
of rectangular elements. In yet another embodiment, a
combination of different types of polygons, such as tri-
angles and rectangles may be used to describe the dif-
ferent objects in the gaming environment 100. By using
an appropriate number of surface elements, such as tri-
angular elements, objects may be made to look round,
spherical, tubular or embody any number of combina-
tions of curved surfaces.

[0041] Triangles are by far the most popular polygon
used to define 3-D objects because they are the easiest
to deal with. In order to represent a solid object, a polygon
of atleast three sides is required (e.qg. triangle). However,
OpenGL supports quads, points, lines, triangle strips and
quad strips and polygons with any number of points. In
addition, 3-D models can be represented by a variety of
3-D curves such as NURBs and Bezier Patches.

[0042] Each of the surface elements comprising the 3-
D virtual gaming environment may be described in a rec-
tangular coordinate system or another appropriate coor-
dinate system, such as spherical coordinates or polar
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coordinates, as dictated by the application. The 3-D vir-
tual gaming environments of the present invention are
not limited to the shapes and elements shown in FIG.1
or the coordinate system used in FIG. 1 which are shown
forillustrative purposes only. Details of 3-D graphical ren-
dering methods that may be used with the presentinven-
tion are described in "OpenGL Reference Manual: The
Official Reference Document to Open GL, Version 1.2,"
3rd edition, by Dave Shreiner (editor), OpenGL Architec-
ture Review Board, Addison-Wesley Publishing, Co.,
1999, ISBN: 0201657651 and "OpenGL Program Guide:
The Official Guide to Learning OpenGL, Version 1.2,"
3rd edition, by Mason Woo, Jackie Neider, Tom Davis,
Dave Shreiner, OpenGL Architecture Review Board, Ad-
dison-Wesley Publishing, Co., 1999, ISBN: 0201604582,
which are incorporated herein in their entirety and for all
purposes.

[0043] Surface textures may be applied to each of the
surface elements, such as elements 125, defining the
surfaces in the virtual gaming environment 100. The sur-
face 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 reflectances 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 arealistic "feel" to a given gaming environment. Tex-
tures 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 gaming machine.
[0044] 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 objectin
the 3-D gaming environment. These animated textures
may be captured 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.

[0045] Material properties of a 3-D surface may de-
scribe how the surface reacts to light. These surface
properties may include such things as a) a material’s abil-
ity to absorb different wavelengths of light, b) a material’s
ability to reflect different wavelengths of light (reflect-
ance), ¢) 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 ex-
ample, reflectance refers to how much light each element
reflects. Depending on the reflectance of a surface ele-
ment other items in the gaming environment may be re-
flected 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,
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warm or cold.

[0046] 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 shading. Gourand and phong shading are meth-
ods used to hide an object’s limited geometry by inter-
polating between two surfaces with different normals.
Further, using Alpha Blending, pixels may be blended
together to make an object appear transparent i.e. the
object transmits light.

[0047] Virtual light sources, such as 102, may be used
in the gaming environment to add the appearance of
shading 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 as-
signed to each surface element. In some gaming envi-
ronments, 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,
however, the light sources produce shading on objects.
[0048] Perspective, whichisusedto conveytheillusion
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 invention. Perspective allows objects in the
gaming environment appear behind one another. For in-
stance, 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 van-
ishing point 128. A 3-D gaming environment may or may
not provide perspective correction. Perspective correc-
tion 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.
[0049] The presentinvention is not limited to perspec-
tive 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 environment. 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, combinations of both perspective
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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.
[0050] Related to perspective is "depth of field". The
depth of field describes an effect where objects that ap-
pear 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 visually unappealing effect, thus,
pixels are added to stair-stepped lines to make this effect
less dramatic.

[0051] Objects in the gaming environment 101 may
appear to be static or dynamic. For instance, the coordi-
nates of box 127 may change with time while the coor-
dinates of box 101 and plane 114 remain fixed. Thus,
whenrendered on adisplay screen on agaming machine,
the box 127 may appear to move in the gaming environ-
ment 101 relative to the box 101. Many dynamic effects
are possible. For instance, box 127 may appear to rotate
while remaining in a fixed position or may rotate while
also translating to generate an effect of bouncing or tum-
bling. Further, in the gaming environment, objects may
appear to collide with one another. For instance, box 127
may appear to collide with box 101 altering the trajectory
of box 127 in the gaming environment. Many digital ren-
dering effects may be applied to the gaming environment
of the present invention. The effects described above
have been provided for illustrative purposes only.
[0052] Standard alphanumeric text and symbols may
be applied to one or more surface elements in the gaming
environment 101 to display gaming information to agame
player. The alphanumeric text and symbols may be ap-
plied to various surfaces in the gaming environment to
generate a plurality of game displays that may be used
as part of game outcome presentations viewed on the
gaming machine. For instance, game displays may be
rendered on each of the 6 six surface faces of box 101
or box 127 and a plurality of game displays may also be
rendered on planar surface 114. In the present invention,
game displays may be rendered across one or more sur-
faces of any polyhedron or other object defined in the
gaming environment.

[0053] The rendered textand symbols allow game out-
come presentations to be generated for different games
of chance. For instance, a card hand for a poker game
or black jack game may be rendered on each of the faces
ofbox 101 such as surfaces 108, 110and 112. As another
example, keno numbers or bingo numbers may be ren-
dered on different faces of boxes 101 and 127. Further,
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slot displays and pachinko displays for slot and pachinko
game outcome presentations may be rendered on differ-
ent faces of boxes 101 and 127.

[0054] Many different combinations of games of
chance may be rendered in the gaming environment 100.
For instance, a slot display may be rendered on face 108
of box 101, a black jack game display may be rendered
on face 110, poker game display may be rendered on
face 112, a keno game display may be rendered on a
face on the box 101 opposite face 108, a pachinko game
display may be rendered on a face on the box 101 op-
posite 110 and a bingo game display may be rendered
on a face on the box 101 opposite face 112. A different
combination of game displays may be rendered on the
surfaces of box 127. Other games of chance that may
be used in the present invention include but are not lim-
ited to dice games (e.g. craps), baccarat and roulette.
[0055] In the present invention, games of chance are
used to denote gaming activities where a game player
has made awager on the outcome of the game of chance.
Depending on the game outcome for the game of chance
initiated by the player, the wager may be multiplied. The
game outcome may proceed solely according to chance,
i.e. without any input by the game player or the game
player may affect the game outcome according to one or
more decisions. For instance, in a video poker game, the
game outcome may be determined according to cards
held or discarded by the game player. While in a slot
game, the game outcome, i.e. the final position of the slot
reels, is randomly determined by the gaming machine.
[0056] The combinations of games described above
may be rendered at the same time in the 3-D gaming
environment. A player may play one or more games in a
sequential manner. For instance, a player may select one
or more games, make a wager for the one or more games
and then initiate the one or more games and view game
outcome presentations for the one or more games. A
player may also play one or more games in a parallel
manner. For instance, a player may select one or more
games, make a wager for the one or more games, and
initiate the one or more games. Before the game outcome
presentations have been completed for the one or more
selected games, the player may select one or more new
games, make a wager for the one or more new games
and initiate the one or more new games. Details of a
parallel game methodology are described in co-pending
U.S. application no. 09/553,437, filed on April 19, 2000,
by Brosnan et al. and entitled "Parallel Games on a Gam-
ing Device," which is incorporated in its entirety and for
all purposes.

[0057] The rendered text and symbols in a game dis-
play are not necessarily planar may be rendered in mul-
tiple in dimensions in the gaming environment 100. For
example, rendered cards may have a finite thickness or
raised symbols. The cards may be dealt by hands that
are defined as 3 dimensional object models in the 3-D
gaming environment 100 and move as the cards are
dealt. As another example, a slot display may be ren-
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dered as multidimensional reels with symbols (see FIG.
2) that may rotate in the gaming environment 100.
[0058] A game display for a game outcome presenta-
tion may be rendered on a particular surface and may
change with time in response to various player inputs.
For example, in a poker game, a player may discard and
hold various cards while they are playing the game. Thus,
the cards in the hand change as the game outcome is
rendered in the 3-D gaming environment and some cards
(e.g. discarded cards) may appear to leave the gaming
environment. As another example, reels on a slot display
rendered in the gaming environment may begin to spin
in the gaming environment in response to a player pulling
aleverordepressing aninput button on the physical gam-
ing machine.

[0059] Other game features and gaming information
may also be rendered in the gaming environment 100.
For example, bonus games, promotions, advertising and
attraction graphics may also be rendered in the gaming
environment. For instance, a casino’s logo or a player’'s
face may be rendered in the gaming environment. These
additional game features may be integrated into a game
outcome presentation on the gaming machine or other
operational modes of the gaming machine such as an
attract mode.

[0060] In another embodiment of the present inven-
tion, a virtual person, e.g. a 3-D dimensional model of a
portion (e.g., face, hands, face, head and torso, etc.) or
all of a human being may be rendered in the 3-D gaming
environment. The virtual person may be animated. For
the instance, by adjusting parameters of the 3-D dimen-
sional model of the virtual person in a sequence, the vir-
tual person may appear to speak or gesture. The virtual
person may be used to explain gaming instructions to a
game player or may be used as a component in a game
presentation. The virtual person may appear to respond
orinteract with a user according to inputs into the gaming
machine made by the user. For instance, a player may
ask the virtual person a particular question via an input
mechanism on the gaming machine such as microphone
on a gaming machine equipped with voice recognition
software. Next, the virtual person may appear to speak
a response to the question input by the user. Animated
3-D models for other objects, such as animals or fictional
characters, may also be used in the 3-D gaming environ-
ment.

[0061] After the gaming environment is defined in 3-
dimensions, to display a portion of the 3-D gaming envi-
ronment on a display screen on the gaming machine, a
"photograph” of a portion of the gaming environment is
generated. The photograph is a 2-dimensional rendering
of a portion of the 3-dimensional gaming environment.
Transformations between 3-D coordinate systems and
2-D coordinate systems are well known in the graphical
arts. The photograph may be taken from a virtual "cam-
era" positioned at a location inside the gaming environ-
ment 100. A sequence of photographs taken by the virtual
camera in the gaming environment may be considered
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analogous to filming a movie.

[0062] A "photograph" displayed on the display screen
of a gaming machine may also be a composite of many
different photographs. For instance, a composite photo-
graph may be generated from portions of a first photo-
graph generated using an orthographic view and portions
of a second photograph generated using a perspective
view. The portions of the photographs comprising the
composite photograph may be placed on top of one an-
other to provide "layered" effects, may be displayed in a
side-by-side manner to produce a "collage" or combina-
tions thereof.

[0063] In another embodiment of the present inven-
tion, a photograph may be a blended combination of two
different photographs. Using an interpolation scheme of
some type, two photographs may be blended in a se-
quence of photographs to provide a morphing effect
where the first photograph appears to morph into a sec-
ond photograph. For instance, a slot game may appear
to morph into a poker game.

[0064] Operating parameters of the virtual camera,
such as its position at a particular time, are used to define
a 3-D surface in the gaming environment, which is pro-
jected on to a 2-D surface to produce the photograph.
The 3-D surface may comprise portions a number of 3-
D objects in the 3-D gaming environment. The 3-D sur-
face may also be considered a 3-D object. Thus, a pho-
tograph is a 2-D image derived from 3-D coordinates of
objects in the 3-D gaming environment. The virtual cam-
era may represent gaming logic stored on the gaming
machine necessary to render a portion of the 3-D gaming
environment 100 to a 2-D image displayed on the gaming
machine. The photograph is converted into a video
frame, comprising a number of pixels, which may be
viewed on a display screen on the gaming machine.
[0065] The transformation performed by the virtual
camera allowing a portion of the virtual gaming environ-
ment to be viewed one or more display screens on the
gaming machine may be a function of a number of vari-
ables. The size of lens in the virtual gaming environment,
the position of the lens, a virtual distance between the
lens and the photograph, the size of the photograph, the
perspective and a depth variable assigned to each object
are some of the variables that may be incorporated into
a transformation by the virtual camera that renders a pho-
tograph of the virtual gaming environment. The resolution
of the display screen on the gaming machine may govern
the size of a photograph in the virtual camera. A typical
display screen may allow a resolution of 800 by 600 color
pixels although higher or lower resolution screens may
be used. A "lens size" on the virtual camera defines a
window into the virtual gaming environment. The window
is sometimes referred to as a viewport. The size and po-
sition of the lens determines what portion of the virtual
gaming environment 100 the virtual camera views.
[0066] After the photograph of the virtual gaming en-
vironment has been generated, other effects, such as
static and dynamic anti-aliasing, may be applied to the
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photographto generate aframe displayed on one or more
displays located on the gaming machine. Typically, the
mathematical and logical operations, which are encoded
in gaming software logic, necessary to perform a partic-
ular transformation and generate a video frame may be
executed by video cards and graphics cards located on
the gaming machine and specifically designed to perform
these operations. The graphics cards usually include
graphical processing units (GPUs). However, the trans-
formation operations may also be performed by one or
more general purpose CPUs located on the gaming ma-
chine or combinations of GPUs and CPUs.

[0067] In general, the 2D/3D video graphics accelera-
tors or coprocessors often referred to as graphics
processing units (GPUs), are located on or connected to
the master gaming controller and are used to perform
graphical operations. The solutions described are most
commonly found as video cards. The graphical electron-
ics may be incorporated directly onto the processor board
(e.g. the master gaming controller) of the gaming ma-
chine, and even tightly integrated within other very large-
scale integrated chip solutions. The integration methods
are often cost saving measures commonly used to re-
duce the costs associated with mass production. For in-
stance, video cards, such as the Vivid!XS from Video-
Logic Systems (VideoLogic Systems is a division of Im-
agination Technologies Group plc, England) may used
to perform the graphical operations described in the
present invention. As another example, video cards from
Nvidia Corporation (Santa Clara, California) may be em-
ployed. In one embodiment, the video card may be a
multi-headed 3-D video card, such as a Matrox G450
(Matrox Graphics Inc., Dorval, Quebec, Canada). Multi-
headed video cards let a single graphics card power two
displays simultaneously or render two images simulta-
neously on the same display.

[0068] When displaying photographs from a virtual
camera in a 3-D gaming environment, a single image
from the camera may be divided among a plurality of
display devices. For instance, four display screens may
be used to display one quarter of a single image. The
video feeds for each of the plurality of display devices
may be provided from a single video card. Multi-headed
video cards let a single graphics card (or graphics sub-
system) display output on two or more displays simulta-
neously. This may be multiple output rendering for each
display or one rendering over multiple displays, or vari-
ation of both. For example, when a multi-headed video
card is used, a first head on the multi-headed video card
may be used to render animage from afirst virtual camera
in a 3-D gaming environment and a second head on the
multi-head video card may be used to render a second
image from a second virtual camera in a 3-D gaming
environment. The rendered first and second images from
the first head and the second head may be displayed
simultaneously on the same display or the first image
may be displayed on a first display and the second image
may be displayed on a second display.
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[0069] Returning toFIG. 1, three lenses, 105, 106 and
107 used in a virtual camera are shown positioned at
three locations in the virtual gaming environment. Each
lens views a different portion of the gaming environment.
The size and shape of the lens may vary which changes
a portion of the virtual gaming environment captured by
the lens. For instance, lenses 105 and 106 are rectan-
gular shaped while lens 107 is ovular shaped.

[0070] Lens 106 is positioned to view the "game dis-
play" for a game outcome presentation rendered on sur-
face 108. The portion of the gaming environment cap-
tured by lens 106 is a six-sided shape 120. As described
above, the game display may contain the presentation
of a particular game played on the gaming machine, such
as a hand of cards for a poker game. After applying an
appropriate transformation, a photograph 124 of the por-
tion of the virtual gaming environment 100 in volume 120
is generated by the virtual camera with lens 106.
[0071] Using differing terminology that is common
within the 3D graphics community, the lenses 105, 106
and 107 may be described as a camera. Each camera
has the ability to have different settings. A scene in the
3-D gaming environment is shot from the camera’s view-
point. A different scene is captured from each camera.
Thus, the scene is rendered from the camera to produce
and image.

[0072] The photograph 124 generated from the virtual
camera with lens 106 may be viewed on one or more
display screens on the gaming machine. For instance,
photograph 124 may be viewed on a main display on the
gaming machine and a secondary display on the gaming
machine. In another embodiment, a portion of photo-
graph 124 may be displayed on the main display and a
portion of the photograph may be displayed simultane-
ously on a secondary display. In yet another embodi-
ment, a portion of photograph 124 may be displayed on
a first gaming machine while a portion of photograph 124
may be displayed simultaneously on a second gaming
machine.

[0073] Lens 105 of a virtual camera is positioned to
view volume 121 in the virtual gaming environment 100.
The volume 121 intersects three faces, 108, 110 and
112, of box 101. After applying an appropriate transfor-
mation, a photograph 125 of the portion of the virtual
gaming environment 101 in volume 121 is rendered by
the virtual camera with lens 105 which may be displayed
on one of the display screens on a gaming machine.
[0074] Lens 107 of a virtual camera is positioned to
view volume 122 in the virtual gaming environment 100.
The ovular shape of the lens produces a rounded volume
122 similar to a light from a flashlight. The volume 122
intersects a portion of face 110 and a portion of plane
114 including a portion of the shadow 103. After applying
an appropriate transformation, a photograph 126 of the
portion of the virtual gaming environment 101 in volume
122 is rendered by the virtual camera with lens 107 which
may be displayed on one or more of the display screens
on a gaming machine. For instance, a gaming machine
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may include a main display, a secondary display, a dis-
play for a player tracking unit and a remote display screen
in communication with the gaming machine via a network
of some type. Any of these display screens may display
photographs rendered from the 3-D gaming environ-
ment.

[0075] A sequence of photographs generated from
one or more virtual cameras in the gaming environment
101 may be used to present a game outcome presenta-
tion on the gaming machine or present other gaming ma-
chine features. The sequence of photographs may ap-
pear akin to movie or film when viewed by the player. For
instance, a 3-D model of a virtual person may appear to
speak. Typically, a refresh rate for a display screen on a
gaming machine is on the order of 60 HZ or higher and
new photographs from virtual cameras in the gaming en-
vironment may be generated as the game is played to
match the refresh rate.

[0076] The sequence of photographs from the one or
more virtual cameras in the gaming environment may be
generated from at least one virtual camera with a position
and lens angle that varies with time. For instance, lens
106 may represent the position of a virtual camera at
time, t4, lens 105 may represent the position of the virtual
camera at time, t,, and lens 107 may represent the po-
sition of the virtual camera at time t3. Photographs gen-
erated at these three positions by the virtual camera may
be incorporated into a sequence of photographs dis-
played on a display screen.

[0077] The position of the virtual camera may change
continuously between the positions at times t,, t,, t; gen-
erating a sequence of photographs that appears to pan
through the virtual gaming environment. Between the po-
sitions at times t,, t,, t3, the rate the virtual camera is
moved may be increased or decreased. Further, the vir-
tual camera may move non-continuously. For instance,
a first photograph in a sequence of photographs dis-
played on a display screen may be generated from the
virtual camera using the position of lens 106. The next
photograph in the sequence of photographs may be gen-
erated from the virtual camera using the position of lens
105. A third photograph in the sequence of photographs
may be generated from the virtual camera using the po-
sition of lens 107. In general, the virtual camera in the
gaming environment 101 may move continuously, non-
continuously and combinations thereof.

[0078] In a game presentation, a plurality of virtual
cameras, with time varying positions, in a plurality of vir-
tual gaming environments may be used. The camera and
environment information as a function of time may be
stored on the gaming machine and may be accessed
when a particular scene for a game event in a game out-
come presentation is needed such that the scene may
be rendered in "real-time". A scene may be defined by
the positions of one or more virtual cameras in one or
more gaming environments as a function of time. The
scenes may be modularized, i.e. a library of scenes may
be generated, so that they may be incorporated into dif-
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ferent games. For instance, a scene of a button being
depressed may be incorporated into any game using this
type of sequence.

[0079] A sequence of photographs generated from a
first virtual camera in a first virtual gaming environment
may be displayed simultaneously with a sequence of
photographs generated from a second virtual camera in
a second virtual gaming environment. For instance, the
first sequence of photographs and second sequence and
second sequence of photographs may be displayed on
a split screen or may be displayed on different screens.
In addition, the first virtual camera in a first virtual gaming
environment and the second virtual camera may be lo-
cated in a second virtual gaming environment different
from the first virtual gaming environment. Also, the first
virtual gaming environment and the second virtual gam-
ing environment may be in the same gaming environ-
ment. Further, a single virtual camera may jump between
different gaming environments, such as between a game
play environment to a bonus game environment. The
transition between the gaming environments may also
appear to be smooth (e.g. the camera may pan from one
environment in a continuous manner).

[0080] In some embodiments, a player may be to se-
lect one or more virtual gaming environments used in a
game play on a gaming machine. For instance, a first
gaming environment may involve a cityscape, such as
New York, while a second gaming environment may in-
volve a cityscape, such as Paris. During a game play on
a gaming machine, a player may be able to select New
York or Paris as a cityscape for the virtual gaming envi-
ronment used during game play. The different game en-
vironments and different scenes generated from the en-
vironments may be stored in a memory on the gaming
machine as a library of some type.

[0081] In particular embodiments, while using the
gaming machine, a player may be able to control the
position of the virtual camera using an input mechanism
on the gaming machine (see FIG. 9). Forinstance, a play-
er may be able to move the position of lens 106 closer
to the surface 108 in the gaming environment 108 which
generates the appearance of zooming or the object may
be moved closer to the camera. For multiple hand card
games, a player may be able to zoom-in on a particular
hand to "expand on demand" the hand increasing the
visibility of the hand. For instance, a player may use an
input mechanism to "scroll" the camera and view larger
portions. As another example, the player may be able
maneuver a virtual camera through the gaming environ-
ment or select a scene in the gaming environment. An
opportunity to move the virtual camera may be triggered
by certain game events such as a bonus game event on
the gaming machine or the movement of the camera may
be scripted (e.g. pre-determined) as part of the game
playing sequence. For example, as part of the play of a
bonus game event, a player may be able to choose from
anumber of doors leading to differentrooms with treasure
chests. When the player enters of one of the rooms, the
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chest is opened their bonus award is revealed.

[0082] With the present invention, some advantages
of generating a 3-D gaming environment that may be
rendered in real-time to a display screen are as follows.
First, it allows a player to be presented and possibly con-
trol a complex game outcome presentation in real-time.
Thus, the game outcome presentation may be varied
from game to game ina mannerdetermined by the player.
Traditional game outcome presentations have been
modeled in 2-D and little control has been given to the
player. Thus, traditional game outcome presentations do
not vary much from game to game. Second, screen res-
olution issues associated with presenting a large number
of games simultaneously on a single screen may be
avoided by modeling the games in 3-D gaming environ-
ment.

[0083] At any given time during a game presentation
viewed on a display screen on the gaming machine, only
a portion of the plurality of the games modeled in the 3-
D gaming environment may be visible to the player. Thus,
agame playing are in a 3-D gaming environment is great-
er than a 2-D gaming environment because a game of
chance may be presented on surfaces modeled in the 3-
D gaming environment that may be hidden from view. In
a 2-D gaming environment, there are not any hidden sur-
faces i.e. "what you see" is "what you get." Since the
viewpoint in the 3-D model may be varied, the player or
gaming machine may zoom-in on one or more games of
interest, some of which may be hidden in a current 2-D
view, and select a desirable resolution level. Thus, all of
the games or game components do not have to be ren-
dered on a single screen simultaneously.

[0084] FIG. 2 is a is a perspective drawing of three
virtual slotreels, 202, 204 and 206 in a 3-D virtual gaming
environment 200 implemented on a gaming machine for
one embodiment of this invention. The three slot reels
are modeled as cylinder portions in coordinate space
201. The reels appear to be hanging in space. Different
symbols are rendered on each reel including a triangle
210, a triple bar 212, a "seven" 214, double bar 216 and
anoval 218. Other symbols (not shown) may be rendered
on the backs of the reels. In a virtual 3-D slot gaming
environment, such as 200, a size of the reels, a number
of reels, a number of symbols on the reels and types of
symbols on the reels may be varied. Also, background
scenery (not shown) may be also varied in the environ-
ment.

[0085] A window 208 is rendered over the reels, 202,
204 and 206, to illustrate a number of symbols that may
be visible on a mechanical slot display. At most, nine
symbols, e.g. the three double bars, three sevens and
three triple bars may be viewed on the mechanical slot
display. When the player views multiple symbols, the
multiple symbols may be used to generate multiple pay-
lines that may be wagered on during game play.

[0086] When reels on a gaming machine stop after a
wager has been received and a game has been initiated,
a combination of symbols along a payline may be com-
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pared to winning combinations of symbols to determine
an award for the game. For instance, three paylines 228,
229 and 230 are shown. Three "sevens" symbols are
along payline 229. A triple bar, a seven and a double bar
are shown along paylines 228 and 230. Often triple seven
combination is used as a winning combination on slot
games. The number of paylines increases the betting
opportunities for a given game and some players desire
multiple payline games. In some slot games, only a single
line of symbols may be viewed, such as the three sevens,
and a player may bet on only a single payline.

[0087] Foragame outcome presentation, the slotreels
202, 204 and 206 may each begin to rotate and move in
the virtual gaming environment. In the virtual space 200,
the reels may rotate in different directions, translate, ro-
tate around different axis, shrink in size or grow in size,
as the reels are not limited by the constraints of actual
mechanical slot reels. During the game outcome pres-
entation, a virtual camera, which may vary its position as
a function of time, may film a sequence (e.g., generate
a number of photographs in a sequence) that are dis-
played on a display screen on the gaming machine and
that capture the motion of the reels.

[0088] A number of virtual cameras may be positioned
in the virtual gaming environment 200 to capture one or
more symbols on the slot reels. For instance, lens 220
of a virtual camera captures the "7" symbol on reel 202
in volume 221 of the virtual gaming environment 200.
Lens 222 of a virtual camera captures the "triangle" sym-
bol on reel 204 in volume 223 of the virtual gaming en-
vironment. Lens 224 of a virtual camera captures a "triple
bar" symbol (not shown) on reel 204 of the virtual gaming
environment. Finally, Lens 226 of a virtual camera cap-
tures the "oval" symbol on reel 206 in volume 226 of the
virtual gaming environment. However, a single virtual
camera may also by used to capture multiple symbols
such as a line of symbols across multiple reels.

[0089] The symbols captured from the virtual cameras
using lens 220, 222, 224 and 226 may be used to create
various paylines that may be used for wagering. For ex-
ample, the symbols captured from lens 220, 222 and 226
are used to generate a first combination of symbols 232
which may wagered on during game play. The symbols
captured from lens 220, 224 and 226 are used to gener-
ate a second combination of symbols 234 which may be
wagered on during game play. Finally, virtual cameras
may be positioned along payline 230 to capture the com-
bination of symbols 236.

[0090] Inthe presentinvention, the number of paylines
that may be implemented is quite large. For instance, for
three virtual reels with 25 symbols on each reel, 253 pay-
lines may be utilized. In one embodiment, to aid in the
display of a large amount of gaming information gener-
ated in one virtual gaming environment, gaming informa-
tion generated in a first gaming environment may be
transferred to a second gaming environment. For exam-
ple, gaming information regarding combinations of sym-
bols along a plurality of paylines generated in gaming
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environment 200 may be transferred to a second gaming
environment with virtual cameras for rendering it to a dis-
play viewed by a player.

[0091] Inanother embodiment, the slot reels 202, 204,
206 may appear translucent such that symbols on the
back of the reel may be visible from the front. Paylines,
that may be wagered on by a player, may be rendered
in "virtual space" to connect symbols on the front of a
reel to a symbol on the back of the reel. For instance, a
payline may be rendered from the front of reel 202 to the
back of reel 204 and to the front of reel 206.

[0092] Next, other embodiments for displaying sym-
bols that may be used in games of chance and bonus
games of presentinvention are described and contrasted
with a traditional mechanical slot machine. In a mechan-
ical slot game, a reel strip is mounted to a reel that is
rotated by a motor. The reel strip may be a rectangular
strip of a printable media with a number of different sym-
bols printed on it. The symbols are arranged in a partic-
ular sequence. A typical mechanical slot game may em-
ploy a plurality of reels, such as three reels, to present a
game of chance.

[0093] The mechanical slot machine may include one
or more paytables that define a probability of each posi-
tion occurring for a single reel/wheel or a probability of
each combination of positions occurring for a plurality of
reels. For example, some mechanical slot machines in-
clude a bonus wheel and 3 reels. The probability of each
position or combinations of positions may be proportional
to a payout for a game of chance played on the slot ma-
chine. After a wager has been made and the game has
been initiated, to determine an outcome for the game of
chance, a random number may be generated and com-
pared with entries in the paytable stored on the gaming
machine.

[0094] Using the paytable and the random number, a
position of each of the one or more reels and or wheels
and a payout for the game may be determined. The slot
machine may then rotate the reels based upon an algo-
rithm stored in the gaming machine and stop them at the
predetermined position. The position on each reel is usu-
ally marked with a symbol printed on the reel strip at the
position or a blank space. Usually, only a portion of the
symbols on each reel strip is visible to a player at any
one time. Thus, as the one or more reels spin, the player
views different portions of each reel strip. The final posi-
tion of the one or more reels indicates a symbol or a
combination of symbols. The combination of symbols dis-
played on the mechanical reels, as defined by a payline,
may be used by the player to determine whether the com-
bination is a winning combination.

[0095] FIG. 3 is a flow chart depicting a method for
generating a game using a 3-D virtual gaming environ-
ment. In 700, game events that comprise a game of
chance played on the gaming machine and are repre-
sented visually are selected. In 705, a 3-D visual story-
board describing a scene in one or more virtual gaming
environments is generated for each game event. The
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scene information may include virtual camera positions
as afunction of time in one or more gaming environments.
For instance, a storyboard for cards being dealt in a card
game may describe a pair of 3-D hands dealing the card
over a gaming table with a virtual camera positioned di-
rectly above the gaming table looking down at the hands.
The scene information may also include gaming informa-
tion generated in a textual format, which is rendered in
the 3-D gaming environment using 3-D text objects of
the present invention (see FIGs. 4A-8B). In 710, a scene
corresponding to the 3-D visual storyboard for each game
event is generated in one or more 3-D virtual gaming
environments. In 715, a scene corresponding to the vis-
ual storyboard for each game event is "filmed" in the one
or more 3-D gaming environment. Filming each game
event in the 3-D gaming environment comprises select-
ing a sequence of virtual camera positions and angles in
the one or more 3-D gaming environments. In some em-
bodiments, a player may control the position of the virtual
camera in some manner. In 720, a sequence of 2-D pro-
jection surfaces (e.g. virtual camera images) derived
from three-dimensional coordinates of surfaces in the 3-
D gaming environment is rendered to a display screen
on the gaming machine.

[0096] In FIGs. 4A-8B, issues and details related to
rendering 3-D text in a 3-D gaming environment of the
presentinvention are described. In the present invention,
as described with respect to FIG. 1, 3-D text objects for
the display of gaming information in a textual format may
be generated at run-time by the gaming machine, i.e.,
the text is not in a pre-rendered display format. Using the
present invention, a designer may be able to specify and
easily adjust the format and look of graphical text that is
rendered from a 3-D gaming environment and displayed
to a display screen of the gaming machine. The designer
may be able to specify the visually formatting of a text
string using function calls that are stored in a script file
on the gaming machine. Using these function calls, the
master gaming controller on the gaming machine may
render the text in the manner specified by the designer.
High-level issues and methods related to 3-D text ren-
dering in a 3-D gaming environment are described with
respect to FIGs. 4A-5B. Next, the details of generating a
specific font in the 3-D gaming environment are de-
scribed.

[0097] The first step in generating formatted text dis-
plays using 3-D text objects of the present invention on
the gaming machine may be the creation of a font (see
FIGs. 6A-6D). A font may be a collection of data that
represents the visual aspect and placement of charac-
ters, which can then be used to form words, sentences
and paragraphs. The collection of data may be stored in
a font file.

[0098] The font file may be then loaded on the gaming
machine, which can use the font information to produce
formatted text output used in a 3-D gaming environment
at run-time (see FIGs 7 and 8A-8B). The formatted text
output may be generated as a 3-D text object and ren-
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dered in the 3-D gaming environment as a bitmap frame
used in a game outcome presentation displayed on the
gaming machine. In particular, in one embodiment, the
fonts may include bitmaps of alphanumeric characters,
which are mapped to polygons. The bitmaps provide a
texture for the polygons. The resulting polygons with their
associated textures may be used torepresent atext string
and are referred to as a 3-D text object. In another em-
bodiment, the font may include descriptions of 3-D ver-
tices of shapes used as 3-D alphanumeric characters.
The shapes may be assembled in the 3-D gaming envi-
ronment with an appropriate texture to generate a 3-D
text object of a text string. The locations of a plurality of
characters (polygons with texture maps) in the 3-D gam-
ing environment relative to one another may be deter-
mined using various typesetting rules. The typesetting
rules, such as character spacing or line width, may be
implemented for the purpose of increasing the quality of
the text when it is displayed on a visual display of the
gaming machine.

[0099] The 3-D text object, which generally comprises
a plurality of characters in a text string, may be captured
by a virtual camera in the 3-D gaming environment and
used as part of game outcome presentation or bonus
game presentation on the gaming machine. Details of
the gaming software architecture and gaming operating
system that may be used with the present invention are
described in co-pending U.S. application no. 10/040,329,
filed on Jan. 3, 2002, by LeMay, et al., entitled, "Game
Development Architecture That Decouples The Game
Logic From The Graphics Logic," and U.S. application
no. 10/041,212, filed Jan. 7, 2002, by Breckner, et al,
entitled "Decoupling Of The Graphical Presentation Of
A Game From The Presentation Logic," each of which is
incorporated herein by reference in their entirety and for
all purposes.

[0100] Typesetting, i.e., the generation of printed text,
has a long history, dating back hundreds of years. In re-
cent years, mechanical processes for typesetting have
been adapted to the computer viaword processors. Word
processors allow a user to arrange alphanumeric char-
acters on a virtual paper on a computer display screen
and print the characters via a printer to a piece of paper.
The word processors employ rules, many originally de-
veloped with respect to mechanical typesetting, that
specify how to arrange the characters relative to one an-
other and the properties of the characters for maximum
readability after printing. Producing highly readable text
is important in the gaming industry because displaying
of text of a low readability may be associated with an
inferior quality of the product to which the text is associ-
ated.

[0101] Although many mechanical typesetting rules
that increase readability can be directly applied to com-
puter word processors, other rules have been specifically
developed and/or have had to be adapted for issues par-
ticularly related to the computer media. For instance,
scaling of pixilated characters is one example where
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typesetting rules have been developed specifically for
the computer media. A few scaling issues related to com-
puter rendering of text are described with respect to Figs.
4A and 4B. This scaling of characters is provided to il-
lustrate that when a new method/apparatus for generat-
ing text is introduced in a new environment, e.g., 3-D
gaming environments of the present invention, new type-
setting methods may be required to suit the requirements
new methods/apparatus. Further, scaling issues are also
important when rendering text in a 3-D gaming environ-
ment.

[0102] In a mechanical printer, such as typewriter, a
character is formed on the paper when a mechanical key
with an alphanumeric character strikes an ink ribbon to
transfer a pattern of the character on the key to the paper.
In a computer word processor, a bit map of an alphanu-
meric character, which comprises a series of colored bits,
may be used to generate text on a screen or a printer.
On the computer, a bitmap can be scaled to make the
character appear bigger or smaller, i.e., to increase the
fontsize whenitis printed to a monitor or adisplay screen.
Computer scaling is much easier than in a mechanical
environment and is an advantage of a computer word
processor.

[0103] InFIG. 4A, a bitmap scaling 300 of a character
"a" bitmap 302 is shown. The bitmap 302 consists of a
number of black or white bits in an array in a pattern of
the character "a." The bits may provide information to a
display device to turn on or turn off certain pixels or may
provide information to a printer as to where ink drops
should be located. When the bit-map is printed without
scaling 306 on a screen or printer with sufficient resolu-
tion to display the bitmap, the character pattern appears
as it does in the bitmap. However, when the character is
increased in scale 308, decreased in scale 304 or printed
to a screen with insufficient resolution, pixels may have
to be added or subtracted to display the "a" character.
[0104] The adding or subtracting of bits in the bitmap
may alter the displayed bitmap pattern, as shown in FIG.
4A, such that the readability of the text is degraded. The
bitmap pattern is degraded because information the bit-
map does not contain information regarding the relation
of the bits to one another in regards to the pattern gen-
erated by the bits. This issue of pattern degradation of a
bitmaps when scaling is unique to pixilated computer dis-
plays and is not an issue when using mechanical type-
setting to print to paper.

[0105] InFIG. 4B, scaling with vector fonts 310, which
is one solution to the scaling problem, is shown. In a
vector font 312, information regarding the pattern of the
character is included in the font information. When gen-
erating a vector font, font and scale information 314 is
sent to a rasterizer 318 on the computer device. The ras-
terizer is a piece of software that is embedded in the
operating system. It gathers information on the size,
color, orientation and location of the vector font and con-
verts the information into a bitmap that can be understood
by the graphics card and the monitor or a printer. Thus,
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with a vector font, such as a TrueType font, when de-
creased scaling 320, non-scaling 322 or increased scal-
ing 324 is used, the quality of the generated character
can be maintained.

[0106] Thefontand scaleinformation may alsoinclude
hinting information for arranging bits when the scale of
the font is quite small. Hinting is a process that makes a
font that has been scaled down to a small size look its
best. Instead of simply using the vector outline to deter-
mine pixel locations, the hinting codes ensure that the
characters line up well with the pixels so the font looks
as smooth and legible as possible. Hinting and vector
methods, as well as other methods known in the word
processing arts, maybe used with the fonts and 3-D text
generation of the present invention. However, as in the
example of bitmap scaling described with respect to
FIGs. 4A and 4B, these methods may not be directly
translatable to 3-D graphical rendering and may have to
be adapted for the unique requirements of a 3-D graphical
rendering system. Some details of 3-D graphical render-
ing have been described with respectto FIG. 1. Additional
details of 3-D graphical rendering in the context of text
generation are described with respect to FIG. 4C and 4D.
[0107] InFIG.4C, the 3-D graphical rendering pipeline
325 for one embodiment of the present invention is de-
scribed. In the 3-D graphical rendering pipeline 325, one
input to the pipeline may be vertices for a plurality of
shapes, i.e., 3-D objects 326. As described with respect
to FIG. 1, the shapes may be discretized as a number of
triangular polygons defined by the vertices. The vertex
data is referred to as primitive data. The output from the
pipeline may be a bitmap array 340 that can be drawn to
a display screen.

[0108] The primitive data may be operated upon by a
number of transformations 332. These transformations
include a viewing transformation, a modeling transforma-
tion, a projection transformation and a viewport transfor-
mation. The viewing transformation positions the virtual
camera in the 3-D gaming environment. The viewing
transformation defines a volume of space in the 3-D gam-
ing environment that is captured by the virtual camera.
Vertices outside this volume of space may be clipped
when a photograph of the 3-D gaming environment is
rendered.

[0109] The modeling transformation positions the 3-D
objects 326 in the 3-D game environment including rota-
tions, translations and scaling of the objects. The 3-D
text objects of the present invention are a type of 3-D
objectand may be manipulated using the modeling trans-
formation. The projection transformation is analogous to
selecting a lens for the virtual camera. It affects field-of-
view (size of the viewing volume) as well as how objects
are projected onto the screen. For instance, the projec-
tion transformation may result in the clipping of objects
notin the viewing volume defined by the projection trans-
formation. The viewport transformation specifies the
screen size that is available for display of a photograph
taken in the 3-D game environment. Using the viewport
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transformation, the photograph may be enlarged, shrunk
or stretched. The projection and the viewport transfor-
mations determine how a scene gets mapped to the dis-
play screen. The user 330 may define these transforma-
tions as a function of time.

[0110] As a result of the viewing and modeling trans-
formations, new vertex data is generated for the triangu-
lar polygonal surfaces. In addition, texture coordinates
are generated for each of the polygonal surfaces. Various
color patterns, called textures, may be mapped to the
triangular polygonal surfaces. The texture may be a rep-
resented as an array of color values for each position in
the array. The positions in the array with their associated
color values are often called texels.

[0111] In one embodiment of the present invention,
textures representing various characters in a font may
be mapped to one or more polygonal surfaces to gener-
ate a pattern of a specified text string on the polygonal
surface 336 (see FIGs. 7 and 8A). The texture coordi-
nates are used to map the textures to polygonal surfaces.
In another embodiment, fonts may be defined as 3-D
objects in the 3-D game environment using a number of
vertices. In this case, since the font is modeled in 3-D,
the textures mapped to the font may be simpler, such as
a solid color, rather than a pattern of a font.

[0112] In rasterization 334, geometric and pixel data
may be converted to fragments. Each fragment may cor-
respond to a pixel in the frame buffer. Line and polygon
stipples, line width, point size, shading model, and cov-
erage calculations to support antialiasing are taken into
consideration as vertices are connected into lines or the
interior pixels are calculated for a filled polygon. Color
and depth values are assigned for each fragment square.
For each fragment, additional operations, such as gen-
erating a texel element 338, determined by the texture
maps, may be performed for each fragment.

[0113] As described with respect to FIG. 4D, the texel
map may not be aligned with the fragments generated
after rasterization. In this case, texels may be magnified
or minimized creating distortions. In addition, other op-
erations, such as blending and dithering, may be per-
formed on each fragment, which may also introduce dis-
tortions. These distortions can affect rendered text qual-
ity.

[0114] After processing of the fragment, the remaining
pixel may be displayed to the display screen 340. For
instance, a 13 x 16 array of pixels is shown where a cube
326 is mapped with a texture of a character ’a’ 336. The
low resolution of the 13x16 viewport results in a relatively
crude cube and outline of the 'a’ character.

[0115] Typically, 3-D graphical rendering hardware/
software does not provide utilities for generating text,
such as a word processor and commercial word proces-
sors are not compatible with 3-D graphical rendering sys-
tems. All textin the 3-D gaming environmentis generated
in the context of defining 3-D objects, operating on the
vertices of these objects through various transformations
and applying textures to the objects that are enabled by
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the 3-D graphical rendering system. The 3-D graphical
rendering hardware/software may process all of poly-
gons and their associated textures in a similar manner
that is independent of whether the polygons and textures
are used to display text or not. The 3-D graphical render-
ing system is not concerned as to whether rendered text
is readable or not. It is up to the user to supply methods,
such as 3-D typesetting rules, that are compatible with a
particular 3-D graphical rendering system and that pro-
duce readable text.

[0116] Inthe presentinvention, methods for rendering
readable text in a 3-D graphical rendering environment
are provided. Issues, such as minimizing the number of
vertices processed, which is important in regards to ren-
dering times, and minimizing distortions resulting from
scaling texture maps and transformations (i.e., the view-
ing, modeling, projection and viewport transformations)
are considered. In addition, methods for taking advan-
tage of unique attributes of the 3-D graphical rendering
environment, such as an ability to write text to non-rec-
tangular, time varying, 3-D text page are considered. In
a typical word processor, text is always written to a 2-D
rectangular page where the shape of the page does not
vary with time.

[0117] As described with respect to 4A-4C, there are
many typesetting functions that have to be adapted to
the unique requirements of a 3-D graphical rendering
system to produce high quality text output. In one em-
bodiment of the present invention, textures with font pat-
terns may be mapped to polygons to generate text
strings. The mapping of the textures to the polygons is
affected by the methods used in the 3-D graphical ren-
dering system. The textures may be used to fill in a color
or a color pattern on a polygon face defined in 3-D by a
number of vertices.

[0118] Inone embodiment of the present, font textures
are defined as an array of texels. The texels are defined
in non-dimensional parametric coordinates that are
mapped to polygons in the 3-D gaming environment us-
ing the texture coordinates of vertices. After various
transformations are applied to the primitives (vertices of
the objects defined in the 3-D gaming environment), the
texture coordinates may be generated. Then, an initial
photograph of the 3-D gaming environment may be ras-
terized into fragments (See FIG. 4C). After various op-
erations are performed on the fragments, such as apply-
ing textures, the fragments may be converted to pixels
in the frame buffer for display to the display screen.
[0119] Asisillustratedin FIG. 4D, the mapping oftexels
to fragments may not occur in a one to one manner. In
the process of applying the texels in a texture to the frag-
ments in the 3-D graphical rendering system, a number
of texels in the texture may be mapped to a single frag-
ment or a single texel may be mapped to a number frag-
ments. These processes are respectively called minifi-
cation and magnification.

[0120] As an example of minification, in FIG. 4D, four
texels in the texture 346 are mapped to a single fragment
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342. The information from the four texels is interpolated
in some manner to provide the texture information for the
fragment 342. In the case of a texture displaying charac-
ter patterns. The interpolation may result in the loss of
information and a degradation of the readability of text
rendered using the texels.

[0121] As an example of magnification, in FIG. 4D, in-
formation from small portions of four texels in the texture
346 is magnified to nine fragments. The information from
the four texels is interpolated in some manner to provide
texture information for the nine fragments 344. The in-
terpolation may add information that degrades the read-
ability of displayed text. In the presentinvention, methods
are described that attempt to minimize the degradation
in the readability of text resulting from the interpolation
of font textures to the surfaces of 3-D objects in the 3-D
gaming environment. These methods are described with
respect to FIGs. 5A-8B.

[0122] Prior to providing details of the text rendering
methods of the present invention, the text rendering
methods are described at a higher level in the context of
3-D rendering in a 3-D graphical rendering system using
the flow charts of FIGs. 5A and 5B. FIG. 5A is a block
diagram describing a method of generating a 3-D gaming
environment with 3-D text objects. 3-D text objects refer
to 3-D objects in the 3-D gaming environment used to
generate a text string when rendered to the display
screen. The 3-D text objects may include but are not to
limited to 3-D objects textured with patterns representing
fonts, 3-D objects in the shape of letters or combinations
thereof.

[0123] In 150, for a presentation state, a configuration
of a 3-D gaming environment is determined for the state.
The configuration may depend on the visual/audio sto-
ryboard developed for the state (See FIG. 3). The pres-
entation state may comprise a sequence of photographs
that are rendered to the display screen from the 3-D gam-
ing environment. In general, the information conveyed in
the presentation state will depend on the purpose of the
presentation state (e.g., game outcome presentation, bo-
nus game presentation, game history review, mainte-
nance, etc). The presentation state may be in response
to particular event(s) occurring on the gaming machine,
such as a player initiating a game of chance.

[0124] In 152, for the determined 3-D gaming environ-
ment, the types and initial locations/orientation of 3-D
objects including textures are specified as a function of
time. The 3-D objects may comprise 3-D text objects that
are adapted for conveying textual information on the dis-
play screen during the presentation state. During the
presentation state, the types and numbers of objects may
vary as a function of time in the 3-D gaming environment.
In 154, the viewing, modeling, projection and viewport
transformations for the presentation state are specified
as a function of time. These transformations, as de-
scribed with respect to FIG. 4C, affect the output of the
rendering process.

[0125] In 158, the specified 3-D object types and tex-
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tures are assembled. In 160, for each specified texture
or object, when the 3-D object or texture is available in
memory it may be loaded in 164. In 160, when the 3-D
object or texture is unavailable it may be generated in
162. For instance, parametric models of 3-D objects or
textures may be stored in memory allowing the parame-
terized 3-D objects or textures to be generated as need-
ed. In 168, for the presentation state, a sequence of pho-
tographs is rendered. The rendering process, as de-
scribed with respect to FIG. 4C, may involve applying the
viewing, modeling, projection and viewport transforma-
tions on the assembled objects and adding the specified
textures to the objects.

[0126] In FIG. 5B, a flow chart with further details of
the rendering of 3-D text is provided. In 176, font ge-
ometries and font textures available for use in the gen-
eration of 3-D text objects are loaded to the gaming ma-
chine. The geometries and textures may comprise pa-
rameters that allow the geometries and textures to be
generated on the fly or data that actually specifies the
font geometry or the font textures. Font texture genera-
tion for one embodiment of the present invention is de-
scribed in more detail with respect to FIGs. 6A-D.
[0127] In 178, the text strings, text pages and typeset-
ting commands for 3-D text objects are specified. The
text string may be a string of characters that is to be
rendered in the 3-D gaming environment using font tex-
tures, font geometries or combinations of both. The text
page may be a 3-D curved surface used to guide the
placement of text in the 3-D gaming environment. The
boundaries, shape, color and position of the text page
may vary as function time. The typesetting commands
may be used specify operations to be performed on the
fonts, such as scaling, line spacing, character spacing,
justification and centering of the characters in the text
string on the 3-D text page, or operations to be performed
on the 3-D text page, such as to change the position and
the shape of the 3-D text page as a function of time.
[0128] The typesetting commands may also include
applying typesetting rules that are not controlled by the
user. These typesetting rules may be applied to improve
the quality of the text rendered from the 3-D game ob-
jects. Examples of these type setting rules may include
but are not limited to: 1) applying hinting to small scale
characters, 2) improving the "color" of text to be rendered
which may involve contrasts between thick and thin stem
weights, the size of the character’s internal spacing, the
amounts of interlinear and intercharacter spacing, the
jaggedness of diagonal strokes and overall thickness of
a stroke, 3) insuring that each glyph is readable, 4) de-
termining the spacing of characters and words to maxi-
mize spacing regularity, 5) adjusting the weight of the
"strokes" used to draw the glyphs and 6) adjusting the
vertical and horizontal alignments of characters in a text
string. The typesetting functions may be affected by the
characteristics of the text page defined in 178.

[0129] In 180, the user specified or automatic typeset-
ting functions are performed. In 182, the 3-D text object
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is generated in the 3-D gaming environment. In 184, pho-
tographs of the 3-D text object are generated, which may
be displayed to the display screen.

[0130] Fonttextures and font geometries used to gen-
erate 3-D text objects may be generated and loaded onto
the gaming machine as part of a font geometry and tex-
ture library stored on a memory device on the gaming
machine. In FIGs. 6A-6D, the generation of font textures,
including the specification of font information used for
typesetting in one embodiment of the present invention,
is described. The font textures may be used to generate,
typeset and render 3-D text objects, which is described
with respect to FIGs. 7 and 8A.

[0131] InFIG. 6A, the generation 400 of a font file and
the simulation of rendered text string in a 3-D graphics
system are described. The font file may comprise tex-
tures used to represent text in the 3-D gaming environ-
ment and font/character information that is used for type-
setting operations. The font files may be created using a
font interface application 408.

[0132] Fontsinthe fontfile 410 may be loaded, viewed,
edited and saved using the fontinterface application 408.
Using an appropriate font generation program with the
interface application, an artist may be able to import char-
acter images called Glyphs from different sources. Infor-
mation about the font and individual characters may be
entered and then saved as a font file 410 to be used by
the gaming machine. The font file may be formatted to
allow the gaming machine to generate a 3-D text object
at run-time that uses the particular font represented in
the font file 410.

[0133] Fontgenerationdata402inputinto the interface
application 408 may be used to generate a font file 410.
The font generation data may include initial font data 404,
such as bitmaps of fonts. For instance, the initial font data
may include but is not limited to glyphs, glyph strips and
true type fonts in a targa image format or a truetype font
format. The font designer may modify the initial font data
404 by adjusting the font and character setting for each
font 406. The designer may adjust these font and char-
acter setting 406 to improve the quality of the rendered
text.

[0134] Inoneembodiment of the presentinvention, the
font interface application 408 may be coupled to a 3-D
text simulator 422. A font designer may use the 3-D text
simulator 422 to simulate 3-D text using a generated font
file and adjust the properties of the font file based upon
the display qualities of text rendered from a selected font.
[0135] The 3-D text simulator 422 may comprise a 3-
D text object generator 412 that generates 3-D text ob-
jects using one or more available fonts. The designer
may control properties of the simulation by specifying a
text string, a 3-D text page and typesetting commands.
The 3-D text object may be rendered using a 3-D ren-
dering simulator that simulates the rendering of text on
a target gaming device, such as a particular type of gam-
ing machine.

[0136] The 3-D text object may be rendered by itself
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or in the context of other 3-D objects 418. For example,
if the 3-D text object is part of a game outcome presen-
tation, then other 3-D objects used in the game outcome
presentation may also be rendered with the 3-D text ob-
jects. The rendered text 420 may be output to a frame
buffer for display to a display screen.

[0137] In FIGs. 6B and 6C, types of information that
may be store stored in the font file are described in more
detail. Two data categories, font properties 425 (see FIG.
6B) and character properties 440 (see FIG. 6C) are dis-
cussed. In FIG. 6D, properties of a font texture containing
character glyphs defined in a font 470 are described.
[0138] Font data or font properties 425 may be used
to describe the entire character set and are usually ap-
plied across all characters in a font. Font properties may
comprise but are not limited to the following properties.
The font name may be an ANSI string that can be used
to give the font file an extended description. It can be
anything the developer wants, but typically it is used to
store the font’s complete name like "Arial Bold 24pt". The
Avrial refers to a font style, bold refers a thickness of the
lines on the characters and 24pt is size of the font. Many
different styles of fonts that are well known in the word
processing and document preparations arts may be used
with the present invention and the present invention is
not limited to Arial. More details of font types and their
associated information are described as follows.

[0139] Typeface refers to specific graphical attributes
of characters and symbols in the font. A font’s typeface
name may be used to describe the artistic theme or width
of the thick and thin strokes that are used for the char-
acters. The use of serifs in a font could also be factor in
a typeface name. A serif is the short horizontal line at the
ends of an unconnected stroke in character. Style may
be used to define the weight and slant of a font. Using
different weights and slant values can radically change
the look of character in a font. A font’s weight depicts the
stroke width used in all characters and symbols. The fol-
lowing list shows a variety or names, arranged from light-
est to heaviest, that may be used use to describe a font.

Weight Name
Thin

Extra Light
Light

Description

lightest; hair line

Normal

Medium
Semi bold
Bold

Extra Bold

heavy heaviest; very thick

[0140] The slant attribute refers to the upright appear-
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ance of characters in the font. Terms such as roman,
oblique and italic are used to categorize the different
ways slanting can be achieved. Roman fonts are upright
with no slant, while oblique characters are slanted by
applying a shear transformation to them. Originally, char-
acters assigned an italic font are slanted and appear as
though they were created.

[0141] The font’'s baseline provides the position of
where the bottom of a character is placed inside of the
font’s cell. With this value, a string of characters or sym-
bols with different heights and different font sizes can be
vertical aligned. The ascent is a measurement of how far
the character extends above the font’s baseline. This val-
ue also includes any accents marks of a character. The
decent is a measurement of how far the character falls
below the font’s baseline. This value may not include the
external leading value, which is the amount of space the
artist designed to be added between rows of character
strings.

[0142] The size attribute may be used to define the
maximum width and height necessary to contain the larg-
est character in the font. This value does not specify a
size that corresponds with any specific character or sym-
bol in the font, but rather a region that any character in
the font could fit in. This region, or virtual frame, is also
referred to as the character cell or symbol cell. The char-
acter placement inside the cell may also include how the
character rests on the fonts baseline. This may be im-
portant because the overall height of the font is deter-
mined not just by a character’s height, but also its ascent
and descent from the baseline. The font’s width is deter-
mined by the widest character or symbol. Therefore, the
font’s size is defined by the character cell’'s width and
height.

[0143] The font type may be used to indicate the type
of font stored in the file. A few examples of font types are
2D Textured, 3D Textured and Vector. In 2D textured
font, the characters of this font may be planar rectangles
textured with a 2D bitmap containing the character’'s
glyph. In a 3D textured font, the characters of this font
may be made from many 3-D polygons and may be tex-
tured to provide color and visual effects. In a vector font,
characters in this font may be generated from Bezier
curves or B-splines or other types of mathematical equa-
tions. Textures may then be applied to give color and
visual effects to the Font. Combinations of these fonts
may be used with the current invention.

[0144] Width is a font property. It may be a value that
holds the font’s maximum character width. This value is
used to create non-proportion character spacing at run
time. If the characters have different widths and spacing
it is referred to as having proportional spacing. A font
may be considered to be non-proportional if all of its char-
acters have the same width and spacing. The gaming
machine may have the capability to convert a proportion-
al font into a non-proportional at run time using this value
and other information provide by the developer.

[0145] Height426isafontproperty. The value of height
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may be used to describe the height of the font. The value
of the height property may be larger than the tallest char-
acter in the font. All characters in the font are equal to or
shorter that the font’s height. In one embodiment of the
typesetting rules with the presentinvention, all characters
must fit inside the font’s height property after character
placement. Thus, even though the character glyph, such
as 430, may have a shorter height than the font’s height,
such as 432, the character’s total height may not exceed
the font’s height. The height of the character may include
its vertical placement on the baseline 428. The height
property 426 may also be used in text justification and
multi-line calculations.

[0146] Baseline 428 is a font property. The baseline
may be a vertical reference point that is used to place
each character. Most characters usually reston the base-
line and a few extend below the baseline like the 'g’ or
'y’ characters. The line spacing is a font property 434.
The value of the line spacing may be used to create space
between multiple lines of text for 3-D text objects with
multiple lines. For instance, line spacing 434 is the dis-
tance between the text line starting with the character
"M" and the second line containing the text string, "Hello"
436.

[0147] "First Symbol" is a font property. Characters in
the font may also be referred to as symbols. The first
symbol property defines the ANSI code for the first char-
acter in the font. "Last Symbol" is a font property that
defines the ANSI code for the last character in the font.
"Symbol Count" is a font property. The symbol count is
a number of characters defined in the font, such as 255.
[0148] Texture may be font property (see FIG. 6D).
The texture property may be an array of pixel data (or a
2D bitmap) that contains all character glyphs or visual
data that may be applied to the characters in the font.
Information about the texture’s width and height in pixels
and the pixel format of the texture may also be stored in
this property. Multiple textures may exist in a font and
each texture contains all character glyphs. If the font has
mip mapping capabilities then all mip maps are also
stored in the texture property. All animated character
glyph data may also be stored in the texture property.
MIP Mappingis a texturing technique thatis typically used
for 3-D animation in games and CAD walkthroughs. To
create scenery that contains acutely angled polygons
that disappear into the distance, MIP mapping mixes high
and low resolution versions of the same texture to reduce
the jagged effect that would otherwise appear.

[0149] The second set of properties stored in the font
file may be directed at the individual characters that make
up the font. Each character may have a unique set of
properties that describe the visual look and placement
of the character. Character properties are described with
respect to FIG. 6C. The width 444 may be a character
property. The width 444 may be value that is the width
ofthe character’s glyph or the maximum horizontal space
of the visual aspect of the character. This value may also
be the width of the character’'s 3D geometry or curve data
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depending on the font type property.

[0150] The height may be a character property. The
height 448 may be a value that is the height of the char-
acter’s glyph or the maximum vertical space of the visual
aspect of the character. This value may also be the height
of the character’'s 3D geometry or curve data depending
on the font type property. The Origin X and Origin Y 442
may also be a character property. The x origin 450 and
y origin 448 may specify the horizontal and vertical start-
ing position of a character relative from the cursor’s po-
sition. The cursor 446 may be a reference point used to
calculate where the next character is to be placed using
typesetting rules utilized by the gaming machine. As
characters are placed along the baseline 428, the cursor
may be advanced to indicate the next character position.
[0151] Advance X 452 and Advance Y (not shown)
may be a character property. The x and y advance may
specify the amount of horizontal and vertical displace-
ment of the cursor from its current location. In essence,
these values may be added to the current cursor position
to move it to the end of the current character. Applying
this property may reposition the cursor for the next char-
acter placement and ensure that the next character will
not obstruct the current character

[0152] Texture UandV Coordinates, illustrated in FIG.
6D, may be a character property. The texture U and V
property may be used to locate the character glyph from
within the font’s texture property 470. Since the texture
property may contain all character glyph data in one tex-
ture, each character glyph may be located at a different
position inside the texture bitmap. Along with the char-
acter width and height properties, the character’s glyph
data may be located and extracted from the texture. In
one embodiment, the U and V coordinates for a texture
vary from 0 to 1 for and 0 to 1 for V.

[0153] The texture UV coordinates may specify a tex-
ture origin (0,0), a UV texture origin, such as 478, for
each glyphin U andV coordinates, such as 474 and 476.
The texture UV coordinates may also comprise a glyph
width 482 and a glyph height 480 in U and V coordinates.
With these coordinates, a rectangle in U and V coordi-
nates containing each character in the texture is defined.
[0154] 3D Geometry may be a character property. This
property may include data for vertices, faces and norms
that make up the character’'s 3D geometry. All animated
geometry data may also be stored in this property. Curves
may be a character property. This property may include
all curve data, which describes the character shape. All
animated curved data may also be stored in this property.
Curves are typically Bezier or B-spline but can consist of
other types of mathematical equations that represent the
character. Next, the generation of 3-D text characters is
described using the font and character properties de-
scribed with respect to FIGs. 6A-6D.

[0155] InFIG. 7, the generation of 3D Text Characters
using triangular polygons is shown. The present inven-
tion is not limited to the method described with respect
to FIG. 7, which is provided for illustrative purposes only.
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There are two parts that may be used to generate a char-
acter. The first part is defining a rectangular polygon that
represents a visible area of the character or the solid
surface that can be seen. The second part assigns a
texture image of the character to the polygon. The texture
image contains the actual detailed pixel image of the
character or the shape of the character. Each character
in the text string may be comprised its own set of vertices,
faces and texture coordinates.

[0156] In the example shown in Figure 7, a 3-D text
object is shown with the text string of "Win" 525 and its
display region 530. The display region results from ren-
dering the text page to which the 3-D text characters are
drawn. A rectangular text page is used in FIG. 7. More
complex text pages are described with respect to FIGs.
8A and 8B. In the present invention, a software module
called, "Actor string," which may be a part of a software
module called "ActorText" may implement methods used
to generate 3-D text strings.

[0157] To generate the text string "Win" 525, the mas-
ter gaming controller may retrieve the first character in
the string and look up its corresponding information
stored in the font file. For example, the U and V texture
coordinates, 502, 504, 506 and 508 may be retrieved
from the fonttexture 506. Next, a polygon may be created
for the ‘W’ character. Using the W character’s width and
height, the polygon may be defined by the four vertices
labeled Vertex 1- Vertex 4, 514, 516, 518 and 520, re-
spectively. The four vertices are defined in the coordi-
nates of the 3-D gaming environment. The polygon may
be comprised of two triangular faces or surfaces. Face
1 is defined from Vertex 1, Vertex 2 and Vertex 4 and
Face 2 from Vertex 2, Vertex 3 and Vertex 4. The vertices
that make up each character also have corresponding
texture coordinates (e.g., 502, 504, 508 and 510).
[0158] The texture coordinates may be used to link a
location in a texture image (bitmap) with vertices in a
polygon, essentially mapping a piece of the texture image
to the polygon. Texture coordinates are specified in (u,
v) where (0,0) references the upper left of the texture
image. The u is the horizontal position and the v is the
vertical position within the texture image. The vertices
texture coordinates can be calculated by using the char-
acter’s texture coordinates, such as the width and the
height of the character stored in the font file (see FIG.
6D). Using this information, a 3-D text object for the single
character 'W’ may be assembled in the 3-D gaming en-
vironment and rendered to the display screen. The ren-
dering process may be repeated for each character de-
fined in the text string property. To determine the location
of the next character in the text string in the 3-D text
object, the advance x and advance y from the character
properties of the previous character, i.e., the 'W’ charac-
ter in this example, are used.

[0159] One advantage of using the character informa-
tion from the font texture file to define the dimensions of
the polygon to receive the character texture is to minimize
magnification or minification of the texels in the texture
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during rendering. As described with respect to FIG. 4D,
magnification or minification may result in interpolations
that degrade the quality of the pattern on the texture when
rendered. In this embodiment, the initial size of the pol-
ygon used for the texture is selected to fit the character
texture, which minimizes interpolation errors during ren-
dering. Further, from their initial optimal sizes, the poly-
gons for the characters may be stretched, shrunk or ma-
nipulated to some degree without too much degradation
of the rendered text quality.

[0160] In this embodiment, if the polygons are scaled
too much from their initial size rendered text quality may
degrade. In this case, it may be desirable to use a font
texture that is closer in size to the size of the font after
scaling or to apply a technique such a MIP mapping. The
gaming machine may be adapted to select a font texture
of a particular size to match a desired font size and min-
imize scaling any errors. Thus, afontlibrary of the present
invention may include font textures for the same type of
font at different sizes. With 3-D texture type fonts, the
geometry information included with the font may be used
for scaling and it may not be necessary to select a font
texture of a particular size when scaling.

[0161] Toreiterate, when using a 2D Texture type font,
polygon geometry is not created to define the shape of
a character, but instead 3D visible surface that a texture
image can be applied to is created. The texture image
may include the actual shape and look of the character.
Ifa 3D Texture type fontis used, then the font may contain
the polygon information, which would define the 3D phys-
ical shape of the character (see FIG. 8B for example of
a 3D texture type font). The texture image may be used
to enhance it appearance. But, the polygon information
may be used to define the character shape. Curve type
fonts maybe treated the same as 3D Texture fonts except
that the 3D physical shape of the character is defined by
curves. Polygon may be created using the curve infor-
mation and then a texture may be applied to the polygons
[0162] Another advantage of the 2-D texture method
approach is that it reduces the number of polygons that
need to be processed by the graphics software/hard-
ware. In 3-D graphics systems, the ability to render
scenes in real-time is a function of the number of poly-
gons that need to be rendered. When the system has to
process too many polygons, the performance of the sys-
tem can be become degraded to the point where it is too
slow to be of use in an operational environment. In the
2-D texture embodiment, the rendering of each character
in a text string requires the processing of only two trian-
gular polygons. Therefore, the method reduces the
amount of polygons that need to be processed by the
system as compared to an approach where a shape of
each font in a character is represented by a large number
of polygons.

[0163] There are numerous properties and features,
which may be available through ActorText that may be
used to provide text formatting and visual effects in the
present invention. These additional features can also af-
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fect the generation of the character’'s 3D geometry. The
following list describes some examples of features, which
may be accessed by API function calls, scripts and mod-
els. However, the presentinvention is not limited to these
examples. The commands are implemented to work in
the context of the 3-D graphical rendering system used
onthe gaming machines or gaming devices of the present
invention.

[0164] Itis noted that commands described in the fol-
lowing paragraphs are high level commands. Each com-
mand may comprise a sequence of low-level commands
or function calls that enable the high level commands to
implemented in the 3-D graphical rendering system.
[0165] SetPosition may assignthe x, y, and z positional
coordinate for the location of a generated 3-D text object.
SetScale may set the scaling value to be applied to the
entire text string’s size. SetRotation may be used to set
the rotation values that may be applied to the entire text
in the x, y and z-axis. The polygons defining a text char-
acter or text string may be manipulated like other 3-D
objects defined in the 3-D gaming environment. SetPiv-
otPoint may set the x, y and z positional coordinate for
the location of the pivot point. The pivot point may be
used as a reference location in the 3-D text object when
rotating, scaling and positioning it. SetDisplayRegion-
Size may be used to set the text page’s size (width, height
and depth), which is used to contain the text string.
[0166] SetJustification may be used to set the type of
justification used to position the text string in the text dis-
play region defined by the 3-D text page. There are sev-
eral types of justification each can be combined together
to form the desired justification effect. NONE no justifi-
cation is applied to the text string. LEFT aligns the text
string to the left side of the 3-D text page. RIGHT aligns
the text string to the right side of the 3-D text page. HOR-
IZONTAL CENTERED centers the text string horizontally
in the 3-D text page. TOP aligns the text string to the top
edge of the 3-D text page. BOTTOM aligns the text string
to the bottom edge of the 3-D text page. VERTICAL CEN-
TERED centers the text string vertically in the 3-D text
page.

[0167] SetSizing may be used to set the sizing algo-
rithm used on the text string. There are number of types
of sizing algorithms that may be applied. NONE no sizing
is applied to the text string. GROW TO FIT may size the
text string to always fit inside the 3-D text page by shrink-
ing or expanding the string’s width and / or height. GROW
TO FIT may keep the string’s aspect ratio and operate
on the string’s width and height. GROW WIDTH TO FIT
may change the string’s width to always fit inside the 3-
D text page’s width by shrinking or expanding the string’s
width. GROW WIDTH TO FIT may change the string’s
aspect ratio and may operate on the string’s width (height
is not affected). GROW HEIGHT TO FIT may change the
string’s height to always fit inside the 3-D text page’s by
height shrinking or expanding the string’s height. GROW
HEIGHT TO FIT may change the string’s aspect ratio
and operates on the string’s height (width is not affected).
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[0168] SHRINK TO FIT may shrink the string to fit in-
side the 3-D text page when the string’s width or height
exceeds the boundaries of the 3-D text page. SHRINK
TO FIT may keep the string’s aspect ratio and may op-
erate on the strings width and height. SHRINK WIDTH
TO FIT may shrink the string’s width to fit inside the 3-D
text page’s width when the string’s width exceeds the 3-
D text page’s width. SHRINK WIDTH TO FIT may change
the string’s aspect ratio and operates on its width (height
is not affected). SHRINK HEIGHT TO FIT may shrink the
string’s height to fitinside the 3-D text page’s height when
the string’s height exceeds the 3-D text page’s height.
This parameter changes the string’s aspect ratio and op-
erates on its height (width is not affected). SIZE TO FIT
may change the string’s width and height to always be
the same as the 3-D text page’s width and height. SIZE
TO FIT may change the string’s aspect ration and may
operate on its width and height.

[0169] GROW HEIGHT SHRINK WIDTH may change
the string’s height to always fit inside the 3-D text page’s
height by shrinking or expanding the string’s height (as-
pect ratio not changed). GROW HEIGHT SHRINK
WIDTH may also shrink the string’s width to fit inside the
3-D text page’s width when the string’s width exceeds
the 3-D text page’s width (will change aspect ratio).
GROW WIDTH SHRINK HEIGHT may change the
string’s width to always fitinside the 3-D text page’s width
shrinking or expanding the string’s width (aspect ratio not
changed). GROW WIDTH SHRINK HEIGHT may also
shrink the string’s height to fit inside the 3-D text page’s
height when the string’s height exceeds the 3-D text
page’s height. GROW WIDTH SHRINK HEIGHT may al-
so change string’s aspect ratio and may operate on its
width and height (will change aspect ratio).

[0170] SetClipping may enable or disable text clipping
against the boundaries defined by the text page. When
enabled, any portion of a character or characters that
may reside outside of the boundaries of the 3-D text page
may be removed and may not be displayed. SetName
may set the name of the 3-D text object. SetFont may be
used to assign a font resource that may be used when
creating the text string. SetFontSize may be used to set
the font’s size by defining its height in an appropriate
coordinate system. SetColor may be used to set the
string’s color information by specifying separate red,
green, blue and alpha color values.

[0171] SetLineSpacing may be used to set the addi-
tional line spacing that is used between lines within the
string. SetSize may be used to set the string’s width,
height and depth. SetString may be used to assign a text
string to be drawn. GetRawExtents may be used to cal-
culate the width, height and depth of the text string’s 3D
geometry using current property settings. SetCharacter-
Scale may be used to assign a scaling value to be applied
to each character’s size. This can be used to change the
character’s aspect ratio providing squash and stretch ca-
pabilities. SetCharacterSpacing may be used to set the
character spacing for the space used to separate each
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character in the text string. This value is added to the
character’'s width defined in the font resource. SetNon-
ProportionalWidth may be used to adjust the character
width for use in non-proportional spacing. This value is
added to the Font’s default character width to make a
new width that is applied to each character when non-
proportional spacing is enabled.

[0172] SetNonProportionalWidthType may be used to
sets the type of calculations used to determine the non-
proportional width using the non-proportional width val-
ue. There are number of different Width Types that may
be used with the present invention. FONT WIDTH PER-
CENTAGE interprets the Non-Proportional Width prop-
erty to be a percentage of the font’s max character width.
The resulting value is the new character width used in
non-proportional spacing. VALUE interprets the Non-
Proportional Width property to be the actually width value
used in non-proportional spacing. FONT WIDTH OFF-
SET interprets the Non-Proportional Width property to
be added to the font’s max character width. The resulting
sum is the new character width used in non-proportional
spacing.

[0173] EnableNonProportionalSpacing may be used
to indicate that a conversion from a proportional font into
a non-proportional font is desired. SetStringPosition may
be used to set a string’s position in the 3-D text page.
When the justification is set to "NONE", this value sets
the string’s position inside the 3-D text page. Using this
feature along with clipping may be used to create a mar-
quee sign where text is scrolled across an area.

[0174] Methods in the present invention may be used
to manipulate font properties. For instance, GetFont may
be invoked to determine the current font resource (font
file being applied) being used. SetFont may be used to
assign a font resource that will be used when creating a
text string. GetFontSize may be used to retrieve a font’s
size. SetFontSize may be used to set the font’s size by
defining its height.

[0175] Methods in the present invention may also be
used to manipulate text string properties. For instance,
getColor may be used to retrieve the string’s color infor-
mation separated in red, green, blue and alpha values.
SetColor may be used to set the string’s color information
by specifying separate red, green, blue and alpha color
values. GetLineSpacing may be used to retrieves addi-
tional line spacing that is added to the font’s specified
line spacing. The value is used to increase or decrease
spacing between each line of the string. SetLineSpacing
may be used to set the additional line spacing that is used
between lines within the string.

[0176] GetScale may used to get the current scaling
value being applied to the text string in the 3-D text object.
SetScale may be used to set the scaling value to be ap-
plied to the text string’s size. GetSize may be used to
calculate the string’s width, height and depth using the
current attribute values (i.e. font size, line spacing, etc.).
SetSize may be used to set the string’s width, height and
depth.
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[0177] GetString may be used to retrieve a pointer to
the buffer containing the characters in the string to be
drawn. SetString assigns a text string to be drawn. Ge-
tRawExtents may be used to set the string’s width, height
and depth.

[0178] The following commands, provided for illustra-
tive purposes, may be used as part of character typeset-
ting operations performed on the gaming machine.
GetCharacterScale may be used to retrieve the current
scaling value being applied to each character’s size in
the string. SetCharacterScale may be used to assign a
scaling value to be applied to each character’s size.
GetCharacterSpacing may be used to retrieve the char-
acter spacing. It may be used to separate each character
in the string. SetCharacterSpacing may be used to set
the character spacing for the space used to separate
each character in the string. This value may be added to
the character’s width defined in the font resource.
[0179] GetCharacterWidth may be used to retrieve the
character width used in non-proportional spacing. This
value is added to the Font’s default character width to
modify the width applied to each character. SetCharac-
terWidth may used to adjust the character width for use
in non-proportional spacing. This value is added to the
Font’s default character width to make a new width that
is applied to each character when non-proportional spac-
ing is enabled. GetProportionalSpacing may be used to
get the current character proportional spacing method.
SetProportionalSpacing may be used to enable or disa-
ble the character proportional spacing method. Next
some examples of 3-D text rendering using the methods
described with respect to FIGs. 4A-7 are discussed.
[0180] FIGs. 8A and 8B are diagrams of 3-D text ob-
jects rendered to a display screen of a gaming machine.
As described above, displaying text in the gaming ma-
chine may require the developer to create a 3-D text ob-
ject and specify text properties for that object. These
properties can be assigned through several different
mechanisms: API functions, scripts and models. Any
combination of these mechanisms may be used at any
time to create, control and specify text properties for the
3-D text object. The 3-D text object may be used in game
outcome presentations, bonus game presentations,
maintenance and set-up menus as well as any other func-
tion of the gaming machine that requires text to be dis-
played to one of the display screens on the gaming ma-
chine.

[0181] To display text on the gaming machine, a 3-D
text object, such as 562 or 552, may be created. A logical
unit, referred as ActorText, may be used to create the 3-
D text object. ActorText may be used for creating format-
ted text in real time on the gaming machine using the 3-
D graphical rendering system of the gaming machine or
gaming device in which is executed. It may have the ca-
pability to generate the information needed to display text
by using font, specified developer properties and type
settings rules. The information displayed using ActorText
may be in the context of an activity presented on the
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gaming machine, such as a game of chance. Thus, other
3-D objects, such as 556, presented as part of a specific
activity may also be rendered to the video display 34 with
the rendered text.

[0182] Inone embodiment, the developer may have to
specify at least three properties before gaming informa-
tion, defined by a 3-D text object, may be displayed. The
first property that is specified may be the text page that
results in a display region, such as 554 or 560. When the
text page is rendered in the 3-D graphical system, a 2-D
display region, such as 554, 560, 574 or 576, correspond-
ing to the text page is displayed on the video display 34.
The text page may specify the size and shape of a 3-D
surface that is to be filled in with text or used as a guide
for text. In the case of 3-D fonts, the surface of the text
page may act as a guide for the base of the fonts. As
examples, the text page may be a simple planar rectan-
gle, a planar complex polygon or a 3-D surface. The edg-
es of the text page can be curves defined by B-splines,
Bezier curves or multiple line segments.

[0183] The position or shape of the text page can
change as a function of time. For instance, the text page
may be modeled as a flag that is flapping in the breeze,
576, with text written on the surface of the flag. As another
example, the text page may be a globe 574 that s rotating
578 with text written on the surface of the globe. In yet
another example, the text page may be modeled as the
surface of a pond with ripples.

[0184] Inthepresentinvention, adesigner may be able
add textures to the text page as a background. For in-
stance, a flame texture that changes as a function of time
may be added to the text page corresponding to the rec-
tangular display region 554. The flame texture may pro-
vide an appearance that the "Total Credit" and "2, 356"
text strings are located in flames. Thus, the textures of
the present invention may overlay one another with the
texture the text string overlaying the texture applied to
the text page, such as the flames.

[0185] With the text page specified, ActorText may
have the capability to warp the text characters to follow
and fit to the shape of the text page. For example, the
characters in text object 562 in FIG. 8A follow the bound-
aries of the text page rendered as display region 560.
The text page may be compared to as a sheet of paper
similar to that of most word processors in that itis an area
that text characters are typeset using formatting rules.
However, unlike a word processor, the text page of the
present invention can be a complex 3-D shape, for ex-
ample a bent and twisted piece of paper. Further, the
position and orientation of the text page may be manip-
ulated in the 3-D gaming environment to change the
shape of the display region that is rendered to the display
screen.

[0186] It is noted that the word processor is used for
explanation purposes only in thatit provides a convenient
analogy. Although the present invention performs func-
tions that are similar to a word processor, the present
invention is not limited to the capabilities of a word proc-
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ess. Forinstance, the present invention has the ability to
generate and manipulate decorative fonts in manners
that are very limited or not possible with a conventional
word processor.

[0187] The shape of the text page may change as a
function of time. ActorText may have the capability to
warp the text characters to follow and fit to the shape of
the text page as it changes as a function of time. Also,
other character properties such as a color or texture of
the characters in the display region may change as a
function of time, which may be accounted for in 3-D text
objects generated using ActorText.

[0188] The next property that may be specified for Ac-
torText is the Font property. The Font property may be
the file name and path of the font file that is used to gen-
erate the text in the 3-D text page. With the Font, Actor-
Text can getthe necessary information to place text char-
acters inside the display region using type setting rules.
The font file may include information on the placement
and look of each character in the font as described with
respect to FIGs. 6A-7.

[0189] Finally, the Text property may be assigned to
ActorText. This property is a text string consisting of char-
acters that are to be displayed. ActorText may take each
character in the text string and generate the necessary
3-D information (vertices, faces, normals, texture UV co-
ordinates) that describe the 3-D text object that is ren-
dered in the 3-D gaming environment. The text string
may be seen one of the displays of the gaming machine
when itis rendered from a 3-D gaming environment con-
taining the 3-D text object.

[0190] This section describes one embodiment that al-
lows ActorText to generate 3D geometry for text charac-
ters using a 2D Textured font. It is also possible to use
3-D textured fonts with the present invention. Two exam-
ples of 3-D textured fonts 570 for the characters 'V’ and
‘O’ are shown in FIG. 8B. The 3-D textured fonts in this
example are defined by a number of triangles. These 3-
D fonts may be manipulated in the same manner that
any 3-D object is manipulated in the 3-D gaming envi-
ronment. Once the 3D geometry is created, ActorText
may submit this information to the gaming machine op-
erating system where it is drawn on the video display 34.
[0191] Turning to FIG. 9, a video gaming machine 2 of
the present invention is shown. Machine 2 includes a
main cabinet 4, which generally surrounds the machine
interior (not shown) and is viewable by users. The main
cabinet includes a main door 8 on the front of the ma-
chine, which opens to provide access to the interior of
the machine. Attached to the main door are player-input
switches or buttons 32, a coin acceptor 28, and a bill
validator 30, acointray 38, and abelly glass 40. Viewable
through the main door is a video display monitor 34 and
an information panel 36. The main display monitor 34 will
typically be a cathode ray tube, high resolution flat-panel
LCD, plasma/LED display or other conventional electron-
ically controlled video monitor. The gaming machine 2
includes a top box 6, which sits on top of the main cabinet
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4. A second display monitor 42 may be provided in the
top box. The second display monitor may also be a cath-
ode ray tube, high resolution flat-panel LCD or other con-
ventional electronically controlled video monitor.

[0192] Typically, after a player has initiated a game on
the gaming machine, the main display monitor 34 and
the second display monitor 42 visually display a game
presentation, including one or more bonus games, con-
trolled by a master gaming controller (not shown). The
bonus game may be included as a supplement to the
primary game outcome presentation on the gaming ma-
chine 2. The video component of the game presentation
consists of a sequence of frames refreshed at a sufficient
rate on at least one of the displays, 34 and 42, such that
itappears as a continuous presentation to the player play-
ing the game on the gaming machine. Each frame ren-
dered in 2-D on display 34 and/or 42 may correspond to
avirtual camera view in a 3-D virtual gaming environment
stored in a memory device on gaming machine 2.
[0193] One or more video frames of the sequence of
frames used in the game presentation may be captured
and stored in a memory device located on the gaming
machine. The one or more frames may be used to provide
a game history of activities that have occurred on the
gaming machine 2. Details of frame capture for game
history applications are provided co-pending U.S. appli-
cation No. 09/689,498, filed on October 11, 2000 by
LeMay, et al., entitled, "Frame Buffer Capture of Actual
Game Play," which is incorporated herein in its entirety
and for all purposes.

[0194] Returning to the gaming machine in FIG. 9, the
information panel 36 may be a back-lit, silk screened
glass panel with lettering to indicate general game infor-
mation including, for example, the denomination of bills
accepted by the gaming machine (e.g. $1, $20, and
$100). The bill validator 30, player-input switches 32, vid-
eo display monitor 34, and information panel are devices
used to play a game on the game machine 2. The devices
are controlled by the master gaming controller (not
shown), which is located inside the main cabinet 4 of the
machine 2.

[0195] In the example, shown in FIG.9, the top box 6
houses a number of devices, which may be used to input
player tracking information or other player identification
information into the gaming machine 2, including the bill
validator 30 which may read bar-coded tickets 20, a key
pad 22, a florescent display 16, and a camera 44, and a
card reader 24 for entering a magnetic striped cards or
smart cards. The camera 44 may be used to generate
player images that are integrated into a virtual gaming
environment implemented on the gaming machine. The
keypad 22, the florescent display 16 and the card reader
24 may be used to enter and display player-tracking in-
formation. In addition, other input devices besides those
described above may be used to enter player identifica-
tion information including a finger print recording device
or aretina scanner. Methods and apparatus for capturing
a player’s image to a video frame is described in co-



47

pending U.S. Patent Application No. 09/689,498, by
LeMay et al. filed on October 11, 2000 and titled "Frame
Buffer Capture of Actual Game Play" is incorporated
herein in its entirety and for all purposes.

[0196] In addition to the devices described above, the
top box 6 may contain different or additional devices than
those shown in the FIG. 9. For example, the top box may
contain a bonus wheel or a backlit silk-screened panel,
which may be used to add bonus features to the game
being played on the gaming machine. During a game,
these devices are controlled and powered, in part, by the
master gaming controller circuitry (not shown) housed
within the main cabinet 4 of the machine 2.

[0197] Understand that gaming machine 2 is but one
example from a wide range of gaming machine designs
on which the present invention may be implemented. For
example, not all suitable gaming machines have top box-
es or player tracking features. Further, some gaming ma-
chines have only a single game display - mechanical or
video, while others are designed for bar tables and have
displays that face upwards. As another example, a game
may be generated in on a host computer and may be
displayed on a remote terminal or a remote gaming de-
vice. The remote gaming device may be connected to
the host computer via a network of some type such as a
local area network, a wide area network, an intranet or
the Internet. The remote gaming device may be a port-
able gaming device such as but not limited to a cell phone,
a personal digital assistant, and a wireless game player.
Images rendered from 3-D gaming environments may be
displayed on portable gaming devices that are used to
play a game of chance. Further a gaming machine or
server may include gaming logic for commanding a re-
mote gaming device to render an image from a virtual
camera in a 3-D gaming environments stored on the re-
mote gaming device and to display the rendered image
on a display located on the remote gaming device. Thus,
those of skill in the art will understand that the present
invention, as described below, can be deployed on most
any gaming machine now available or hereafter devel-
oped.

[0198] Returningtothe example of FIG. 9, when a user
selects a gaming machine 2, he or she inserts cash
through the coin acceptor 28 or bill validator 30. Addi-
tionally, the bill validator may accept a printed ticket
voucher, which may be accepted by the bill validator 30
as indicia of credit. Once the gaming machine has ac-
cepted cash, credits or promotional credits, a game of
chance may be wagered upon on the gaming machine.
Typically, the player may use all or part of the cash en-
tered or credit into the gaming machine to make a wager
on a game play. During the course of a game, a player
may be required to make a number of decisions, which
affect the outcome of the game. For example, a player
may vary his or her wager, select a prize, or make game-
time decisions, which affect the game play. These choic-
es may be selected using the player-input switches 32,
the main video display screen 34 or using some other
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device which enables a player to input information into
the gaming machine including a key pad, a touch screen,
a mouse, a joy stick, a microphone and a track ball.
[0199] Using input devices such as but not limited to
the player-input switches 32, the main video display
screen 34 or using some other device which enables a
player to input information into the gaming machine in-
cluding a key pad, a touch screen, a mouse, a joy stick,
a microphone and a track ball, properties of 3-D objects
in the 3-D gaming environment and thus, the correspond-
ing presentation of these 3-D objects rendered to one or
more of the display screens on the gaming machine may
be altered. Forinstance, in 3-D gaming environment with
a rotating object, such as but not limited to rotating reel,
rotating wheel, rotating reel segment, or a rotating
sphere, the gaming machine may be capable of receiving
input via one of the input devices, that starts an object
spinning, stops an object spinning or affects a rotation
rate of the object. In another example, the gaming ma-
chine may be capable of receiving input via one or more
inputdevices, that initiates translational movementin one
or more 3-D objects in the 3-D gaming environment, stop
translational movement or affects a rate of translation
movement.

[0200] Ingeneral,the gaming machine may be capable
of receiving input information for controlling a plurality
motion parameters for 3-D objects in the gaming envi-
ronment. The motion parameters may vary depending
upon degrees of movement freedom modeled for a par-
ticular 3-D object. The input information may be used to
alter a game outcome presentation, a bonus game out-
come presentation or any other type of presentation gen-
erated on the gaming machine.

[0201] In some embodiments, to change the format of
a game outcome presentation on the gaming machine
or to utilize different gaming machine functions, the play-
er may use an input device on the gaming machine to
control a virtual camera in a virtual gaming environment
implemented on the gaming machine. For instance, a
player may use the virtual camerato"zoomin" or "expand
on demand" a portion of the virtual gaming environment
such as one poker hand of a hundred poker hands dis-
played on display screen 34. In another example, the
game player may alter the game outcome presentation,
such as the view or perspective of the game outcome
presentation, by controlling the virtual camera. In yet an-
other example, the player may be able to select a type
of game for game play on the gaming machine, select a
gaming environment in which a game is played, receive
casino information or obtain various casino services,
such as dinner reservations and entertainment reserva-
tions, by navigating through a virtual casino implemented
on the gaming machine. The virtual casino may corre-
spond to the actual casino where the gaming machine is
located. Thus, the virtual casino may be used to give the
player directions to other portions of the casino.

[0202] In other embodiments of the present invention,
CAD/CAM models of the gaming machine 2 may be used
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to generate a virtual 3-D model of the gaming machine.
The virtual 3-D model may be used to visually demon-
strate various operating features of the gaming machine
2. For instance, when a player-tracking card is inserted
incorrectly in the card reader 24, the virtual 3-D model of
the gaming machine may be used to display a visual se-
quence of the card being removed from the card reader
24, flipped over and correctly inserted into the card reader
24. In another example, a visual sequence showing a
player inputting an input code on the keypad 22 may be
used to prompt and show the player how to enter the
information. In another example, when the gaming ma-
chine 2 is expecting an input from the player using one
of the player input switches 32, the virtual 3-D model of
the gaming machine may be used to display a visual se-
quence of the correct button on the gaming machine be-
ing depressed. In yet another example, the manner in
which a bill or ticket is inserted into the bill validator may
be shown to the player using a sequence of photographs
generated from the 3-D model.

[0203] During certain game events, the gaming ma-
chine 2 may display visual and auditory effects that can
be perceived by the player. These effects add to the ex-
citement of a game, which makes a player more likely to
continue playing. Auditory effects include various sounds
that are projected by the speakers 10, 12, 14. Visual ef-
fects include flashing lights, strobing lights or other pat-
terns displayed from lights on the gaming machine 2 or
from lights behind the belly glass 40. The ability of a player
to control a virtual camerain a virtual gaming environment
to change the game outcome presentation may also add
to the excitement of the game. After the player has com-
pleted a game, the player may receive game tokens from
the coin tray 38 or the ticket 20 from the printer 18, which
may be used for further games or to redeem a prize.
[0204] FIG. 10 is a flow chart depicting a method for
generating a game outcome presentation from a virtual
gaming environment. In 600, after receiving a wager for
one or more games played on a gaming machine, an
input signal is received on the gaming machine to initiate
a game of chance. The input signal may be input by a
player using a various input devices available on the gam-
ing machine, such as input buttons and a touch screen.
In 602, one or more game outcomes are determined for
the one or more games initiated by the game player. Typ-
ically, a game outcome is determined by generating one
or more random numbers and comparing the numbers
with a paytable stored on the gaming machine.

[0205] In 603, based upon the one or more game out-
comes determined in 602, one or more game displays
are rendered in a 3-D virtual gaming environment in the
gaming machine. In 604, at least one virtual camera in
the 3-D gaming environment is used to render a se-
quence of 2-D projection surfaces (e.g. images) derived
from three-dimensional coordinates of surfaces in the 3-
D gaming environment. As described with reference to
FIG. 2, the position of the virtual camera may vary with
time. In 606, the sequence of rendered 2-D projection
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surfaces is displayed to one or more game display
screens on the gaming machine as part of a game out-
come presentation or abonus game presentation. In 608,
the game outcome (e.g. an amount awarded for one or
more games) is displayed to the display screen. The
method described above is not limited to game outcome
presentations. Other types of gaming information such
as attract mode presentations, maintenance operation
information, game operation information and casino in-
formation may be generated in a 3-D virtual gaming en-
vironment and displayed to a display screen on the gam-
ing machine. Further, transition screens that allow a
smooth transition between different gaming presenta-
tions may also be generated and displayed on the display
screen. For instance, a transition screen may be gener-
ated to for a display a smooth transition between a game
outcome presentation and a bonus game.

[0206] FIG. 11isablockdiagrams of gaming machines
that utilize distributed gaming software and distributed
processors to generate a game of chance for one em-
bodiment of the present invention. A master gaming con-
troller 250 is used to present one or more games on the
gaming machines 61, 62 and 63. The master gaming
controller 250 executes a number of gaming software
modules to operate gaming devices 70, such as coin hop-
pers, bill validators, coin acceptors, speakers, printers,
lights, displays (e.g. 34) and other input/output mecha-
nisms. The master gaming controller 250 may also exe-
cute gaming software enabling communications with
gaming devices located outside of the gaming machines
61, 62 and 63, such as player tracking servers, bonus
game servers, game servers and progressive game serv-
ers. In some embodiments, communications with devic-
es located outside of the gaming machines may be per-
formed using the main communication board 252 and
network connections 71. The network connections 71
may allow communications with remote gaming devices
via a local area network, an intranet, the Internet or com-
binations thereof.

[0207] The gaming machines 61, 62 and 63 may use
gaming software modules to generate a game of chance
that may be distributed between local file storage devices
and remote file storage devices. For example, to play a
game of chance on gaming machine 61, the master gam-
ing controller may load gaming software modules into
RAM 56 that may be may be located in 1) a file storage
device 251 on gaming machine 61, 2) a remote file stor-
age device 81, 2) a remote file storage device 82, 3) a
game server 90, 4) a file storage device 251 on gaming
machine 62, 5) a file storage device 251 on gaming ma-
chine 63, or 6) combinations thereof. The gaming soft-
ware modules may include script files, data files and 3-
D models used to generate 3-D objects in the 3-D gaming
environments of the present invention. In one embodi-
ment of the present invention, the gaming operating sys-
temmay allow files stored on the local file storage devices
and remote file storage devices to be used as part of a
shared file system where the files on the remote file stor-
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age devices are remotely mounted to the local file sys-
tem. The file storage devices may be a hard-drive, CD-
ROM, CD-DVD, static RAM, flash memory, EPROM’s,
compact flash, smart media, disk-on-chip, removable
media (e.g. ZIP drives with ZIP disks, floppies or combi-
nations thereof. For both security and regulatory purpos-
es, gaming software executed on the gaming machines
61, 62 and 63 by the master gaming controllers 250 may
be regularly verified by comparing software stored in
RAM 56 for execution on the gaming machines with cer-
tified copies of the software stored on the gaming ma-
chine (e.g. files may be stored onfile storage device 251),
accessible to the gaming machine via a remote commu-
nication connection (e.g., 81, 82 and 90) or combinations
thereof.

[0208] The game server 90 may be a repository for
game software modules and software for other game
services provided on the gaming machines 61, 62 and
63. In one embodiment of the present invention, the gam-
ing machines 61, 62 and 63 may download game soft-
ware modules from the game server 90 to a local file
storage device to play a game of chance or the game
server may initiate the download. One example of agame
server that may be used with the present invention is
described in co-pending U.S. patent application
09/042,192, filed on 6/16/00, entitled "Using a Gaming
Machine as a Server" which is incorporated herein in its
entirety and for all purposes. In another example, the
game server might also be a dedicated computer or a
service running on a server with other application pro-
grams.

[0209] Inoneembodiment of the presentinvention, the
processors used to generate a game of chance may be
distributed among different machines. For instance, the
game flow logic to play a game of chance may be exe-
cuted on game server 92 by processor 90 while the mas-
ter gaming controller 250 may execute the game pres-
entation logic on gaming machines 61, 62 and 63. The
gaming operating systems on gaming machines 61, 62
and 63 and the game server 90 may allow gaming events
to be communicated between different gaming software
modules executing on different gaming machines via de-
fined APIs. Thus, a game flow software module executed
on game server 92 may send gaming events to a game
presentation software module executed on gaming ma-
chine 61, 62 or 63 to control the play of a game of chance
or to control the play of a bonus game of chance present-
ed on gaming machines 61, 62 and 63. As another ex-
ample, the gaming machines 61, 62 and 63 may send
gaming events to one another via network connection 71
to control the play of a shared bonus game played simul-
taneously on the different gaming machines or in general
to affect the game play on another machine.

[0210] Although the foregoing invention has been de-
scribed in some detail for purposes of clarity of under-
standing, it will be apparent that certain changes and
modifications may be practiced within the scope of the
appended claims. For instance, while the gaming ma-
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chines of this invention have been depicted as having
top box mounted on top of the main gaming machine
cabinet, the use of gaming devices in accordance with
this invention is not so limited. For example, gaming ma-
chine may be provided without a top box or a secondary
display. Both of these types of gaming machines may be
modeled in a virtual gaming environment stored on a
gaming machine.

Claims

1. A method of generating a game of chance on a gam-
ing machine that is operable i) to receive cash or
indicia of credit for a wager on the game of chance
and ii) to output cash or an indicia of credit as an
award for the game of chance where the gaming
machine comprises a master gaming controller, a
display device, amemory device and a 3-D graphical
rendering system, the method comprising:

providing on the gaming machine a font texture
comprising a plurality of characters drawn in a
particular font style, said font texture comprising;
one or more font parameters for defining global
characteristics of the plurality of characteristics
in the font texture;

one or more character parameters for defining
characteristics of each character;

during operation of the gaming machine, deter-
mining a text string comprising a plurality of char-
acters for display on the display device;
determining a text page surface for guiding a
placement of the plurality of characters in a 3-D
gaming environment;

for each character in the text string,

sizing a 3-D object for the character using
the font parameters and character param-
eters;

mapping a texture of the character from the
font texture to the 3-D object;

placing each 3-D object on the text page
surface;

applying one or more typesetting rules to the 3-
D objects for improving a visual quality of the
text string rendered from the 3-D objects includ-
ing determining a location of each character in
the text string relative to one another in the 3-D
gaming environment;

rendering the text string using the 3-D graphical
rendering system;

displaying the rendered text string on the display
device;

receiving the wager for the games of chance
controlled by the master gaming controller on
the gaming machine;
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determining a game outcome for the game of
chance;

displaying the game outcome using the 3-D
graphical rendering system to the display de-
vice.

The method of claim 1, wherein the 3-D graphical
rendering system is compatible with OpenGL.

The method of claim 1, wherein the game of chance
is selected from the group consisting of a slot game,
a keno game, a poker game, a pachinko game, a
video black jack game, a bingo game, a baccarat
game, a roulette game, a dice game and a card
game.

The method of claim 1, further comprising:

storing one or more generated font textures in
afontlibrary in the memory device on the gaming
machine.

The method of claim 4, wherein the font library further
comprises a plurality of font textures with the same
font style and different font parameters or character
parameters.

The method of claim 4, wherein the font library further
comprises a plurality of font textures with different
font styles.

The method of claim 1, wherein the text string is ren-
dered to convey textual information for one or more
of i) a game outcome presentation for the game of
chance, ii) a gaming maintenance operation, iii) an
attract mode feature, iv) a promotional feature, v)
casino information, vi) bonus game presentation and
capturing the textual information on the one or more
two-dimensional images:

The method of claim 1, wherein the text string is ren-
dered to convey textual information from one or more
of an advertisement, news, stock quotes, electronic
mail, a web page, a message service, alocator serv-
ice or a hotel/casino service, a movie, a musical se-
lection, a casino promotion, a broadcast event, a
game history, a player tracking service, a drink menu
and a snack menu.

The method of claim of 1, wherein the typesetting
rules are for one or more of i) adjusting a spacing
between the characters, ii) adjusting color weights
of the characters, iii) justifying the text string, iv)
centering the text string, v) adjusting dimensions of
strokes defining the characters, vi) aligning the char-
acters with a baseline, vii), positioning the text string
to two or more lines, viii) adjusting the spacing be-
tween two or more lines of text, ix) adjusting the ver-
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tical or horizontal alignment of the characters, x) ad-
justing a relative size of each character, xi) adjusting
pixels defining the character and xii) and adjusting
texels defining the character.

The method of claim 1, further comprising:

wherein one or more of a shape of the text page
surface, a position of the text page surface or
an orientation of the text page surface changes
as a function of time.

The method of claim 1, wherein a shape of the text
page surface is a planar rectangle.

The method of claim 1, wherein a shape of the text
page surface is a planar multisided polygon.

The method of claim 1, wherein a shape of the text
page surface is a 3-D surface.

The method of claim 1, wherein the text page surface
is invisible.

The method of claim 1, further comprising applying
one or a static texture, an animated texture or com-
binations thereof to the text page surface.

The method of claim 1, further comprising clipping a
portion of a first 3-D object that extends beyond a
boundary defined by the text page surface.

The method of claim 1, further comprising scaling
the one or more 3-D objects to fit within boundaries
defined by the text page surface.

The method of claim 1, wherein each of the 3-D ob-
jects is comprised of two triangular polygons.

The method of claim 1, wherein one or more of a
shape, a position and an angular orientation of the
3-D objects change as a function of time in the 3-D
gaming environment.

The method of claim 1, further comprising:

calculating texture coordinates for each of the
3-D objects and mapping a first character from
the font texture using the texture coordinates to
a first 3-D object.

The method of claim 1, wherein the font parameters
are one or more of a font name, a font style, a font
typeface, afontweight, afontbaseline, a fontascent,
a font descent, a font slant, a font maximum height,
a font maximum width and a number of characters
in the font texture.
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22. The method of claim 1, wherein the character pa-

rameters are one or more of a character height, a
character width, a character ascent, a character de-
scent, a character origin, character information for
indicating where to place an adjacent character, a
character shape or character location coordinates
for locating the character in the font texture.

23. The method of claim 1, further comprising:

locating a first character in the font texture using
character locating coordinates.

24. A gaming machine comprising:

a housing;

a master gaming controller coupled to the hous-
ing designed or configured to control a game of
chance played on the gaming machine;

a three-dimensional (3-D) gaming environment
for rendering at least a game outcome presen-
tation for the game of chance stored on a mem-
ory device on the gaming machine;

a memory device for storing font textures in a
font library on the gaming machine each font
texture comprising; i) one or more font parame-
ters for defining global characteristics of the plu-
rality of characteristics in the font texture; and ii)
one or more character parameters for defining
characteristics of each character;

game logic for 1) determining a text string com-
prising a plurality of characters for display on the
display device; 2) determining a text page sur-
face for guiding a placement of the plurality of
characters in a 3-D gaming environment; 3) for
each character in the text string, a) sizing a 3-D
object for the character using the font parame-
ters and character parameters; b) mapping a
texture of the character from the font texture to
the 3-D object; c) placing each 3-D object on the
text page surface; and d) applying one or more
typesetting rules to the 3-D objects for improving
a visual quality of the text string rendered from
the 3-D objects including determining a location
of each characterin the text string relative to one
another in the 3-D gaming environment;

game logic for rendering one or more two-di-
mensional images derived from the 3-D objects
in the 3-D gaming environment wherein at least
one of the 3-D objects is a 3-D text object adapt-
ed for conveying textual information;

at least one display devices for displaying the
rendered one or more two-dimensional images
wherein the gaming machine is operable i) to
receive cash or indicia of credit for a wager on
the game of chance and ii) to output cash or an
indicia of credit as an award for the game of
chance.
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25. The gaming machine of claim 24, further comprising:

a 3-D graphical rendering system for rendering
the one or more 2-D images.

26. The gaming machine of game 24, further comprising:

game logic designed or configured for rendering
textual information from a gaming machine
maintenance operation in the 3-D gaming envi-
ronment using a plurality of the 3-D text objects
and to capture the gaming machine mainte-
nance operation on the one or more two-dimen-
sional images.

27. The gaming machine of claim 24, further comprising:

game logic designed or configured for rendering
textual information from one or more of i) a gam-
ing machine operational feature, ii) a gaming
machine maintenance operation inthe 3-D gam-
ing environment, iii) an attract mode feature, iv)
a promotional feature, v) casino information or
vi) a bonus game presentation using a plurality
of the 3-D text objects and to capture the gaming
machine operation feature on the one or more
two-dimensional images.

28. The gaming machine of claim 24, wherein a three-

dimensional position of the 3-D object is time varying.

29. The gaming machine of claim 24, further comprising:

a graphical processing unit, separate from said
master gaming controller, designed or config-
ured to execute the graphical operations used
to render one or more two-dimensional images
derived from the 3-D objects in the 3-D gaming
environment.

30. The gaming machine of claim 24, further comprising:

a network interface board designed or config-
ured to allow the master gaming controller to
communicate rendered textual information to a
remote display device.

31. The gaming machine of claim 30, wherein the master

gaming controller communicates with the remote
display device via atleast one of alocal area network,
a wide area network and the Internet.

32. The gaming machine of claim 24, wherein the game

of chance is selected from the group consisting of a
slot game, a keno game, a poker game, a pachinko
game, a video black jack game, a bingo game, a
baccarat game, a roulette game, a dice game and a
card game.



33.

34.

35.

36.

37.

38.

57 EP 1 545 728 B1 58

The gaming machine of claim 24, wherein the game
of chance is multiple hands of a card game presented
simultaneously.

The gaming machine of claim 33, wherein the mul-
tiple hands of the card game are between 1 hand of
poker to 1000 hands of poker.

The gaming machine of claim 30, wherein the gam-
ing machine is operable to render textual information
using the 3-D objects in the 3-D gaming environment
from one or more of an advertisement, news, stock
quotes, electronic mail, aweb page, amessage serv-
ice, alocator service or a hotel/casino service, a mov-
ie, a musical selection, a casino promotion, a broad-
cast event, a maintenance operation, a player track-
ing service, a drink menu and a snack menu.

The gaming machine of claim 24, further comprising:
a multi-headed video card.

The gaming machine of claim 24, wherein the font
library further comprises a plurality of font textures
with the same font style and different font parameters
or character parameters.

The gaming machine of claim 26, wherein the font
library further comprises a plurality of font textures
with different font styles.

Patentanspriiche

1.

Verfahren zum Erzeugen eines Glicksspiels an ei-
nem Spielautomaten, das dazu dient, i) um Bargeld
oder einen Kreditnachweis flir eine Wette an dem
Glicksspiel anzunehmen und ii) Bargeld oder einen
Kreditnachweis als einen Gewinn fiir das Gllcks-
spiel auszugeben, wobei der Spielautomat einen
Hauptspielcontroller, eine Displayvorrichtung, eine
Speichervorrichtung sowie ein 3-D-Grafikrendering-
system umfasst, wobei das Verfahren umfasst,
dass:

an dem Spielautomat eine Schriftarttextur be-
reitgestellt wird, die eine Vielzahl von Schriftzei-
chenbzw. Buchstaben umfasst, die in einem be-
stimmten Schriftartstil gezeichnet sind, wobei
die Schriftarttextur umfasst:

einen oder mehrere Schriftartparameter zur
Definierung globaler Kennzeichen der Viel-
zahl von Kennzeichen in der Schriftarttex-
tur;

einen oder mehrere Schriftzeichenparame-
ter zur Definition von Kennzeichen jedes
Schriftzeichens;
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wahrend des Betriebs des Spielautomaten eine
Textfolge, die eine Vielzahl von Schriftzeichen
umfasst, zur Anzeige an der Displayvorrichtung
bestimmt wird;

eine Textseitenflache zur Fihrung einer Anord-
nung der Vielzahl von Schriftzeichen in einer 3-
D-Spielumgebung bestimmt wird;

wobei flir jedes Schriftzeichen in der Textfolge

ein 3-D-Objekt fir das Schriftzeichen unter
Verwendung der Schriftartparameter und
der Schriftzeichenparameter bemessen
wird;

eine Textur des Schriftzeichens dem 3-D-
Objekt von der Schriftarttextur zugeordnet
wird;

jedes 3-D-Objekt an der Textseitenflache
angeordnet wird; eine oder mehrere eine
Type festlegende Regeln auf die 3-D-Ob-
jekte zur Verbesserung einer visuellen Qua-
litdt der Textfolge, die aus den 3-D-Objek-
ten gerendert ist, angewendet wird, ein-
schlief3lich einer Bestimmung einer Lage je-
des Schriftzeichens in der Textfolge relativ
zueinander in der 3-D-Spielumgebung;

die Textfolge unter Verwendung des 3-D-Gra-
fikrenderingsystems gerendert wird;

die gerenderte Textfolge an der Displayvorrich-
tung angezeigt wird; die Wette fiir die Gliicks-
spiele, die durch den Hauptspielcontroller ge-
steuert werden, an dem Spielautomat ange-
nommen wird;

ein Spielergebnis fir das Gliicksspiel bestimmt
wird;

das Spielergebnis unter Verwendung des 3-D-
Grafikrenderingsystems an der Displayvorrich-
tung angezeigt wird.

Verfahren nach Anspruch 1, wobei das 3-D-Gra-
fikrenderingsystem mit OpenGL kompatibel ist.

Verfahren nach Anspruch 1, wobei das Gliicksspiel
aus der Gruppe gewahlt ist, die umfasst: ein Miinz-
einwurf- bzw. Schlitzspiel, ein Kenospiel, ein Poker-
spiel, ein Pachinkospiel, ein Video-Black-Jack-
Spiel, ein Bingospiel, ein Bakkaratspiel, ein Rou-
lettespiel, ein Wirfelspiel und ein Kartenspiel.

Verfahren nach Anspruch 1, ferner umfassend,
dass:

eine oder mehrere erzeugte Schriftarttexturen
in einer Schriftartbibliothek in der Speichervor-
richtung an dem Spielautomat gespeichert wer-
den.

Verfahren nach Anspruch 4, wobei die Schriftartbi-
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bliothek ferner eine Vielzahl von Schriftarttexturen
mit demselben Schriftartsti und verschiedenen
Schriftartparametern oder Schriftzeichenparame-
tern umfasst.

Verfahren nach Anspruch 4, wobei die Schriftartbi-
bliothek ferner eine Vielzahl von Schriftarttexturen
mit verschiedenen Schriftartstilen umfasst.

Verfahren nach Anspruch 1, wobei die Textfolge ge-
rendert wird, um Textinformation flir eines oder meh-
rere aus i) einer Spielergebnisprasentation fiir das
Glicksspiel, ii) einem Spielwartungsbetrieb, iii) ei-
nem Anlockmodusmerkmal, iv) einem Reklame-
merkmal, v) Kasinoinformation, vi) Bonusspielpra-
sentation zu vermitteln und die Textinformation an
dem einen oder den mehreren zweidimensionalen
Bildern festzuhalten.

Verfahren nach Anspruch 1, wobei die Textfolge ge-
rendert wird, um Textinformation von einem oder
mehreren aus einer Werbung, Nachrichten, Borsen-
notierungen, elektronisches Mail, einer Website, ei-
nen Nachrichtendienst, einen Lokalisiererdienst
oder einen Hotel/Kasinoservice, einen Film, eine
Musikauswabhl, eine Kasinoreklame, ein Rundfunk-
ereignis, eine Spielentwicklung bzw. -historie, einen
Spielertrackingdienst, ein Getrdnkemenl und ein
Snackmeni zu vermitteln.

Verfahren nach Anspruch 1, wobei die die Type fest-
legenden Regeln flr eines oder mehrere gelten aus
i) Einstellen eines Abstandes zwischen den Schrift-
zeichen, ii) Einstellen von Farbgewichten der Schrift-
zeichen, iii) AusschlieRen der Textfolge, iv) Zentrie-
ren der Textfolge, v) Einstellen von Abmessungen
von die Schriftzeichen definierenden Strichen, vi)
Ausrichten der Schriftzeichen mit einer Basislinie,
vii) Positionieren der Textfolge an zwei oder mehr
Linien, viii) Einstellen des Abstandes zwischen zwei
oder mehr Textlinien, ix) Einstellen der vertikalen
oder horizontalen Ausrichtung der Schriftzeichen, x)
Einstellen einer relativen GroRe jedes Schriftzei-
chens, xi) Einstellen von das Schriftzeichen definie-
renden Pixeln und xii) Einstellen von das Schriftzei-
chen definierenden Texeln.

Verfahren nach Anspruch 1, ferner umfassend
wobei sich eines oder mehrere aus einer Form der
Textseitenflache, einer Position der Textseitenfla-
che oder einer Orientierung der Textseitenflache als
eine Funktion der Zeit andern.

Verfahren nach Anspruch 1, wobei eine Form der
Textseitenflache ein planares Rechteck ist.

Verfahren nach Anspruch 1, wobei eine Form der
Textseitenflache ein planares mehrseitiges Polygon
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ist.

Verfahren nach Anspruch 1, wobei eine Form der
Textseitenflache eine 3-D-Flache ist.

Verfahren nach Anspruch 1, wobei die Textseiten-
flache unsichtbar ist.

Verfahren nach Anspruch 1, ferner umfassend, dass
eines oder mehrere aus einer statischen Textur, ei-
ner animierten Textur oder Kombinationen daraus
an die Textseitenflaiche angewendet werden.

Verfahren nach Anspruch 1, ferner umfassend, dass
ein Abschnitt eines ersten 3-D-Objekts geclippt wird,
der sich Uiber eine durch die Textseitenflache defi-
nierte Begrenzung hinaus erstreckt.

Verfahren nach Anspruch 1, ferner umfassend, dass
das eine oder die mehreren 3-D-Objekte skaliert
werden, um in durch die Textseitenflache definierte
Begrenzungen zu passen.

Verfahren nach Anspruch 1, wobei jedes der 3-D-
Objekte aus zwei dreieckigen Polygonen besteht.

Verfahren nach Anspruch 1, wobei eines oder meh-
rere aus einer Form, einer Position und einer Win-
kelorientierung der 3-D-Objekte sich als eine Funk-
tion der Zeit in der 3-D-Spielumgebung &ndern.

Verfahren nach Anspruch 1, ferner umfassend,
dass:

Texturkoordinaten fir jedes der 3-D-Objekte be-
rechnet werden und ein erstes Schriftzeichen
von der Schriftarttextur unter Verwendung der
Texturkoordinaten einem ersten 3-D-Objekt zu-
geordnet wird.

Verfahren nach Anspruch 1, wobei die Schriftartpa-
rameter eines oder mehrere aus einem Schriftartna-
men, einem Schriftartstil, einem Schriftartschriftbild,
einem Schriftartgewicht, einer Schriftartbasislinie,
einem Schriftartanstieg, einer Schriftartabnahme,
einer Schriftartneigung, einer maximalen Schriftart-
hohe, einer maximalen Schriftartbreite und einer An-
zahlvon Schriftzeichen in der Schriftarttextur umfas-
sen.

Verfahren nach Anspruch 1, wobei die Schriftzei-
chenparameter eines oder mehrere aus einer
Schriftzeichenhdhe, einer Schriftzeichenbreite, ei-
ner Schriftzeichenzunahme, einer Schriftzeichenab-
nahme, einem Schriftzeichenursprung, Schriftzei-
cheninformation zur Angabe, wo ein benachbartes
Schriftzeichen anzuordnen ist, einer Schriftzeichen-
form oder Schriftzeichenlagekoordinaten zum An-
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ordnen des Schriftzeichens in der Schriftarttextur
umfassen.

Verfahren nach Anspruch 1, ferner umfassend, dass
ein erstes Schriftzeichen in der Schriftarttextur unter
Verwendung von Schriftzeichenlagekoordinaten an-
geordnet wird.

24. Spielautomat, umfassend:

ein Gehause,

einen Hauptspielcontroller, der mit dem Geh&u-
se gekoppelt ist und derart entworfen oder kon-
figuriert ist, um ein an dem Spielautomat ge-
spieltes Gliicksspiel zu steuern;

eine dreidimensionale (3-D) Spielumgebung,
um zumindest eine Spielergebnisprasentation
fir das Glicksspiel, das an einer Speichervor-
richtung an dem Spielautomat gespeichert ist,
zurendern; eine Speichervorrichtung zum Spei-
chern von Schriftarttexturen in einer Schriftart-
bibliothek an dem Spielautomat, wobei jede
Schriftarttextur umfasst: i) einen oder mehrere
Schriftartparameter zur Definition globaler
Kennzeichen der Vielzahl von Kennzeichen in
der Schriftarttextur; und ii) einen oder mehrere
Schriftzeichenparameter zur Definition von
Kennzeichen jedes Schriftzeichens;

Spiellogik zum 1) Bestimmen einer Textfolge,
die aus einer Vielzahl von Schriftzeichen be-
steht, zur Anzeige an der Displayvorrichtung; 2)
Bestimmen einer Textseitenflache zum Fiihren
einer Anordnungder Vielzahl von Schriftzeichen
in einer 3-D-Spielumgebung; 3) fur jedes Schrift-
zeichen in der Textfolge a) Bemessen eines 3-
D-Objekts fiir das Schriftzeichen unter Verwen-
dung der Schriftartparameter und Schriftzei-
chenparameter; b) Zuordnen einer Textur des
Schriftzeichens von der Schriftarttextur zu dem
3-D-Objekt; c) Anordnen jedes 3-D-Objekts an
der Textseitenflache; und d) Anwenden einer
oder mehrerer die Type festlegenden Regeln an
die 3-D-Objekte zur Verbesserung einer visuel-
len Qualitat der Textfolge, die aus den 3-D-Ob-
jekten gerendertist, einschlief3lich einer Bestim-
mung einer Lage jedes Schriftzeichens in der
Textfolge relativ zu einem anderen in der 3-D-
Spielumgebung;

Spiellogik, um ein oder mehrere zweidimensio-
nale Bilder, die aus den 3-D-Objekten abgeleitet
sind, in der 3-D-Spielumgebung zu rendern, wo-
bei zumindest eines der 3-D-Objekte ein 3-D-
Textobjekt ist, das zum Vermitteln von Textin-
formation angepasst ist;

zumindest eine Displayvorrichtung zur Anzeige
des gerenderten einen oder der gerenderten
mehreren zweidimensionalen Bilder, wobei der
Spielautomat dazu dient, um i) Bargeld oder ei-
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nen Kredithachweis fir eine Wette an dem
Glicksspiel anzunehmen und ii) Bargeld oder
einen Kreditnachweis als einen Gewinn fiir das
Glicksspiel auszugeben.

25. Spielautomat nach Anspruch 24, ferner umfassend:

ein 3-D-Graphikrenderingsystem zum Rendern
des einen oder der mehreren 2-D-Bilder.

26. Spielautomat nach Anspruch 24, ferner mit:

einer Spiellogik, die derart entworfen oder kon-
figuriertist, um Textinformation aus einem Spiel-
automatenwartungsbetrieb in der 3-D-Spielum-
gebung unter Verwendung einer Vielzahl der 3-
D-Textobjekte zu rendern und den Spielautoma-
tenwartungsbetrieb an dem einen oder den
mehreren zweidimensionalen Bildern festzuhal-
ten.

27. Spielautomat nach Anspruch 24, ferner mit:

einer Spiellogik, die entworfen oder konfiguriert
ist, um Textinformation von einem oder mehre-
ren aus i) einem Spielautomatenbetriebsmerk-
mal, ii) einem Spielautomatenwartungsbetrieb
in der 3-D-Spielumgebung, iii) einem Anlockmo-
dusmerkmal, iv) einem Reklamemerkmal, v) ei-
ner Kasinoinformation oder vi) einer Bonusspiel-
prasentation unter Verwendung einer Vielzahl
der 3-D-Text-Objekte zu rendern und das Spiel-
automatenbetriebsmerkmal an dem einen oder
den mehreren zweidimensionalen Bildern fest-
zuhalten.

28. Spielautomat nach Anspruch 24, wobei eine dreidi-
mensionale Position des 3-D-Objektes zeitlich vari-

29. Spielautomat nach Anspruch 24, ferner mit:

einer Grafikverarbeitungseinheit, die von dem
Hauptspielcontroller getrennt ist und derart ent-
worfen oder konfiguriert ist, um die grafischen
Betriebsablaufe auszufiihren, die dazu verwen-
det werden, dass eine oder die mehreren zwei-
dimensionalen Bilder, die aus den 3-D-Objekten
abgeleitet sind, in der 3-D-Spielumgebung zu
rendern.

30. Spielautomat nach Anspruch 24, ferner mit:

einer Netzwerkschnittstellenplatine, die entwor-
fen oder konfiguriert ist, um zu ermdglichen,
dass der Hauptspielcontroller gerenderte Text-
information an eine entfernte Displayvorrich-
tung kommunizieren kann.
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Spielautomat nach Anspruch 30, wobei der Haupt-
spielcontroller mit der entfernten Displayvorrichtung
Uber zumindest eines aus einem lokalen Netzwerk,
einem Weitverkehrsnetz und dem Internet kommu-
niziert.

Spielautomat nach Anspruch 24, wobei das Gllicks-
spiel aus der Gruppe gewahlt ist, die umfasst: ein
Munzeinwurf- bzw. Schlitzspiel, ein Kenospiel, ein
Pokerspiel, ein Pachinkospiel, ein Video-Black-
Jack-Spiel, ein Bingospiel, ein Bakkaratspiel, ein
Roulettespiel, ein Wiirfelspiel und ein Kartenspiel.

Spielautomat nach Anspruch 24, wobei das Glicks-
spiel mehrere Blatt eines Kartenspiels umfasst, die
gleichzeitig dargeboten werden.

Spielautomat nach Anspruch 33, wobei die mehre-
ren Blatt des Kartenspiels zwischen 1 Blatt Poker
bis 1000 Blatt Poker liegen.

Spielautomat nach Anspruch 30, wobei der Spielau-
tomat dazu dient, Textinformation unter Verwen-
dung der 3-D-Objekte in der 3-D-Spielumgebung
aus einem oder mehreren einer Werbung, Nachrich-
ten, Borsennotierungen, elektronisches Mail, einer
Website, einem Nachrichtendienst, einem Lokali-
siererdienst oder einem Hotel/Kasinoservice, einem
Film, einer Musikauswahl, einer Kasinoreklame, ei-
nem Rundfunkereignis, einem Wartungsbetrieb, ei-
nem Spielertrackingdienst, einem Getrankemeni
und einem Snackmenii zu rendern.

Spielautomat nach Anspruch 24, ferner umfassend:
eine Multi-Head-fahige Videokarte.

Spielautomat nach Anspruch 24, wobei die Schrift-
artbibliothek ferner eine Vielzahl von Schriftarttextu-
ren mit demselben Schriftartstil und verschiedenen
Schriftartparametern oder Schriftzeichenparame-
tern umfasst.

Spielautomat nach Anspruch 26, wobei die Schrift-
artbibliothek ferner eine Vielzahl von Schriftarttextu-
ren mit verschiedenen Schriftartstilen umfasst.

Revendications

Procédé pour générer un jeu de hasard sur une ma-
chine a jouer qui est capable de fonctionner i) pour
recevoir de I'argent liquide ou des indices de crédit
pour une mise sur le jeu de hasard et i) pour délivrer
de l'argent liquide ou un indice de crédit a titre de
récompense pour le jeu de hasard, dans lequel la
machine a jouer comprend un contrdleur de jeu mai-
tre, un dispositif d’affichage, un dispositif 8 mémoire
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et un systéme de restitution graphique tridimension-
nel, le procédé comprenant les étapes consistanta :

fournir sur la machine a jouer une texture de
polices de caractéres comprenant une pluralité
de caractéres dessinés dans un style de police
particulier, ladite texture de police comprenant :

un ou plusieurs paramétres de police pour
définir des caractéristiques globales de la
pluralité de caractéres dans la texture de
police ;

un ou plusieurs parameétres de caractéres
pour définir des caractéristiques de chaque
caractere ;

pendant le fonctionnement de la machine a
jouer, déterminer un morceau de texte com-
prenant une pluralité de caractéres pour
I'affichage sur le dispositif d’affichage ;
déterminer une surface de page de texte
pour guider la mise en place de la pluralité
de caractéres dans un environnement de
jeu tridimensionnel ;

pour chaque caractére dans le morceau de
texte :

--définir la taille d’'un objet tridimension-
nel pour le caractére en utilisant les pa-
ramétres de police et les parameétres
de caracteres ;

-- cartographier une texture du carac-
tere parmila texture de police dans I'ob-
jet tridimensionnel ;

-- placer chaque objet tridimensionnel
sur la surface de page de texte ;

appliquer une ou plusieurs regles de typogra-
phie aux objets tridimensionnels pour améliorer
une qualité visuelle du morceau de texte rendu
parmi les objets tridimensionnels qui incluent la
détermination d’'un emplacement de chaque ca-
ractere dans le morceau de texte par rapport a
un autre dans [I'environnement de jeu
tridimensionnel ;

restituer le morceau de texte en utilisant le sys-
téme de restitution graphique tridimensionnel ;
afficher le morceau de texte restitué sur le dis-
positif d’affichage ;

recevoir la mise pour les jeux de hasard com-
mandés par le contréleur de jeu maitre sur la
machine a jouer ;

déterminer lissue d’'un jeu pour le jeu de
hasard ;

afficher l'issue du jeu en utilisant le systeme de
restitution graphique tridimensionnel sur le dis-
positif d’affichage.

2. Procédé selonlarevendication 1, dans lequel le sys-
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teme de restitution graphique tridimensionnel est
compatible avec le systéeme OpenGL.

Procédé selon la revendication 1, dans lequel le jeu
de hasard est choisi parmi le groupe comprenant les
jeux de machines a sous, jeu de keno, jeu de poker,
jeu de pachinko, j jeu black-jack vidéo, j eu de bingo,
jeu de baccara, jeu de roulette, jeu de dés et jeu de
cartes.

Procédé selon la revendication 1, comprenant en
outre de stocker une ou plusieurs textures de police
générée(s) dans une bibliothéque de polices dans
le dispositif 8 mémoire sur la machine a jouer.

Procédé selon la revendication 4, dans lequel la bi-
bliothéque de polices comprend en outre une plura-
lit¢ de textures de polices avec le méme style de
police et différents parameétres de police ou différents
parameétres de caractéres.

Procédé selon la revendication 4, dans lequel la bi-
bliothéque de polices comprend en outre une plura-
lité de textures de polices avec des styles de polices
différents.

Procédé selon la revendication 1, dans lequel le
morceau de texte est restitué pour véhiculer des in-
formations textuelles pour un ou plusieurs des élé-
ments suivants : i) la présentation d’'une issue de jeu
pour le jeu de hasard, ii) une opération de mainte-
nance de jeu, iii) une caractéristique de mode d’at-
tirance, iv) une caractéristique promotionnelle, v)
des informations concernant le casino, vi) des pré-
sentations de jeux de bonus, et la capture des infor-
mations textuelles sur une ou plusieurs images bi-
dimensionnelles.

Procédé selon larevendication 1, dans lequel le mor-
ceau de texte est restitué pour véhiculer des infor-
mations textuelles parmi un ou plusieurs des élé-
ments suivants : publicité, informations, cours bour-
siers, courrier électronique, page web, service de
messagerie, service de localisation ou service hotel/
casino, cinéma, sélection musicale, promotion de
casino, événements de radio ou télédiffusion, histo-
rique d’un jeu, service de suivi de joueur, menus de
boissons et menus d’amuse-gueules.

Procédé selon la revendication 1, dans lequel les
régles de typographie sont I'une ou plusieurs des
suivantes : i) ajustement d’'un espace entre les ca-
ractéres, ii) ajustement de la pondération des cou-
leurs des caractéres, iii) justification du morceau de
texte, iv) centrage du morceau de texte, v) ajuste-
ment des dimensions des éléments définissant les
caractéres, vi) alignement des caracteres avec une
ligne de base, vii) positionnement du morceau de
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texte sur deux ou plusieurs lignes, viii) ajustement
de 'espacement entre deux ou plusieurs lignes de
texte, ix) ajustement de I'alignement vertical ou ho-
rizontal des caractéres, x) ajustement d’une taille re-
lative de chaque caractere, xi) ajustement des pixels
définissant le caractére, et xii) ajustement des texels
définissant le caractére.

Procédé selon larevendication 1, dans lequel esten
outre prévu de changer en fonction du temps un ou
plusieurs paramétres parmi la forme de la surface
de la page de texte, la position de la surface de la
page de texte, ou une orientation de la surface de la
page de texte.

Procédé selon la revendication 1, dans lequel la for-
me de la surface de la page de texte est un rectangle
plan.

Procédé selon la revendication 1, dans lequel la for-
me de la surface de la page de texte est un polygone
plan a multiples cotés.

Procédé selon la revendication 1, dans lequel la for-
me de la surface de la page de texte est une surface
tridimensionnelle.

Procédé selon larevendication 1, dans lequel la sur-
face de la page de texte est invisible.

Procédé selon la revendication 1, comprenant en
outre d’appliquer une texture statique, une texture
animé ou des combinaisons de celles-ci sur la sur-
face de la page de texte.

Procédé selon la revendication 1, comprenant en
outre de supprimer une portion d’un premier objet
tridimensionnel qui s’étend au-dela d’une frontiére
définie par la surface de page de texte.

Procédé selon la revendication 1, comprenant en
outre de mettre a I'échelle lesdits un ou plusieurs
objets tridimensionnels pour se loger a l'intérieur de
frontieres définies par la surface de page de texte.

Procédé selon la revendication 1, dans lequel cha-
cun des objets tridimensionnels est constitué de
deux polygones triangulaires.

Procédé selon la revendication 1, dans lequel un ou
plusieurs parameétres parmi la forme, la position et
I'orientation angulaire des objets tridimensionnels
change(nt) en fonction du temps dans I'environne-
ment de jeu tridimensionnel.

Procédé selon la revendication 1, comprenant en
outre de calculer des coordonnées de textures pour
chacun des objets tridimensionnels et de cartogra-
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phierun premier caractére depuis la texture de police
en utilisant les coordonnées de textures sur un pre-
mier objet tridimensionnel.

Procédé selon la revendication 1, dans lequel les
paramétres de caracteres sont un ou plusieurs pa-
ramétres parmi le nom de police, le style de police,
I'aspect typographique de police, la pondération de
police, la ligne de base de police, 'aspect ascendant
de la police, I'aspect descendant de la police, I'incli-
naison de la police, la hauteur maximum de la police,
la largeur maximum de la police et le nhombre de
caractéres dans la texture de police.

Procédé selon la revendication 1, dans lequel les
parameétres de caracteres sont un ou plusieurs pa-
ramétres parmi la hauteur de caractére, la largeur
de caractere, I'aspect descendant du caractere, I'as-
pectdescendantdu caractére, I'origine du caractére,
des informations relatives au caractére pour indiquer
Ia ou il faut placer un caractére adjacent, la forme
d’un caractére ou des coordonnées concernantl’'em-
placement du caractére pour localiser le caractére
dans la texture de police.

Procédé selon la revendication 1, comprenant en
outre de localiser un premier caractére dans la tex-
ture de police en utilisant des coordonnées de loca-
lisation du caractere.

Machine a j jouer, comprenant :

une carrosserie ;

un contrdleur de jeu maitre couplé a la carros-
serie et congu ou configuré pour commander un
jeu de hasard joué sur la machine a jouer ;

un environnement de jeu tridimensionnel (3-D)
pour restituer au moins une présentation de I'is-
sue d'un jeu pour le jeu de hasard stocké sur un
dispositif a mémoire sur la machine a jouer ;
un dispositif a mémoire pour stocker des textu-
res de polices de caractéres dans une bibliothe-
que de polices sur la machine a jouer, chaque
texture de police comprenant : i) un ou plusieurs
paramétres de police pour définir des caracté-
ristiques globales de la pluralité de caractéristi-
ques dans la texture de police ; et i) un ou plu-
sieurs paramétres de caractéres pour définir les
caractéristiques de chaque caractere ;

une logique de jeu pour 1) déterminer un mor-
ceau de texte comprenant une pluralité de ca-
racteres pour son affichage sur le dispositif
d’'affichage ; 2) déterminer une surface de page
de texte pour guider une mise en place de la
pluralité de caractéres dans un environnement
de jeu tridimensionnel ; 3) pour chaque carac-
tere dans le morceau de texte : a) définir la taille
d’'un objet tridimensionnel pour le caractére en
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utilisant les paramétres de police et les parame-
tres de caractéres ; b) cartographier une texture
du caractere a partir de la texture de police sur
I'objet tridimensionnel ; ¢) placer chaque objet
tridimensionnel sur la surface de la page de
texte ; et d) appliquer une ou plusieurs régles
de typographie aux objets tridimensionnels pour
améliorer une qualité visuelle du morceau de
texte restitué a partir des objets tridimensionnels
qui incluent de déterminer un emplacement de
chaque caractére dans le morceau de texte par
rapport a chaque autre dans I'environnement de
jeu tridimensionnel ;

une logique de jeu pour restituer une ou plu-
sieurs images bidimensionnelles dérivées des
objets tridimensionnels dans I'environnement
de jeu tridimensionnel, de sorte que l'un au
moins des objets tridimensionnels est un texte
tridimensionnel adapté pour véhiculer des infor-
mations textuelles ;

au moins un dispositif d’affichage pour afficher
lesdites une ou plusieurs images bidimension-
nelles restituées, de sorte que la machine a
jouer est capable de fonctionner i) pour recevoir
de I'argent liquide ou des indices de crédit pour
une mise sur le jeu de hasard et i) pour délivrer
de l'argent liquide ou un indice de crédit a titre
de récompense pour le jeu de hasard.

Machine a jouer selon la revendication 24, compre-
nant en outre un systéme de restitution graphique
tridimensionnelle pour restituer lesdites une ou plu-
sieurs images bidimensionnelles.

Machine a jouer selon la revendication 24, compre-
nant en outre une logique de jeu congue ou configu-
rée pour restituer des informations textuelles a partir
d’'une opération de maintenance de la machine a
jouer dans I'environnement de jeu tridimensionnel
en utilisant une pluralité d’objets textuels tridimen-
sionnels et pour capturer I'opération de maintenance
de la machine de jeu dans lesdites une ou plusieurs
images bidimensionnelles.

Machine a jouer selon la revendication 24, compre-
nant en outre :

une logique de jeu congue ou configurée pour
restituer des informations textuelles a partird’un
ou plusieurs des éléments suivants : i) une ca-
ractéristique fonctionnelle de lamachine a jouer,
i) une opération de maintenance de la machine
a jouer dans I'environnement de jeu tridimen-
sionnel, iii) une caractéristique de mode d’at-
traction, iv) une caractéristique promotionnelle,
v) des informations concernant le casino, ou vi)
une présentation d’un jeu de bonus utilisant une
pluralité d’objets textuels tridimensionnels, et
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pour capturer la caractéristique de fonctionne-
ment de la machine a jouer sur lesdites une ou
plusieurs images bidimensionnelles.

Machine a jouer selon la revendication 24, dans la-
quelle une position tridimensionnelle de I'objet tridi-
mensionnel est variable dans le temps.

Machine a jouer selon la revendication 24, compre-
nant en outre :

une unité de traitement graphique, séparée du-
dit contréleur de jeu maitre, congue ou configu-
rée pour exécuter les opérations graphiques uti-
lisées pour restituer une ou plusieurs images
bidimensionnelles dérivées des objets tridimen-
sionnels dans I'environnement de jeu 3-D.

Machine a jouer selon la revendication 24, compre-
nant en outre :

une carte interface de réseau congue ou confi-
gurée pour permettre au contréleur de jeu maitre
de communiquer par restitution d’informations
textuelles sur un dispositif d’affichage a distan-
ce.

Machine a jouer selon la revendication 30, dans la-
quelle le contréleur de jeu maitre communique avec
le dispositif d’affichage a distance via un réseau au
moins parmi un réseau local, un réseau élargi, et
I'Internet.

Machine a jouer selon la revendication 24, dans la-
quelle le jeu de hasard est choisi parmi le groupe
comprenant les jeux de machines a sous, jeu de
keno, jeu de poker, jeu de pachinko, jeu black-jack
vidéo, jeu de bingo, jeu de baccara, jeu de roulette,
jeu de dés et jeu de cartes.

Machine a jouer selon la revendication 24, dans le-
quel le jeu de hasard est représenté par des mains
multiples d’un jeu de cartes, présentées simultané-
ment.

Machine a jouer selon la revendication 33, dans la-
quelle les mains multiples du jeu de cartes sont entre
une main de poker et 1000 mains de poker.

Machine a jouer selon la revendication 30, dans la-
quelle la machine a jouer est capable de fonctionner
pour restituer des informations textuelles en utilisant
les objets tridimensionnels dans I'environnement de
jeu tridimensionnel a partir d’'un ou plusieurs des élé-
ments suivants :

publicité, informations, cours boursiers, courrier
électronique, page Web, service de message-
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rie, services de localisation ou service hétel/ca-
sino, un cinéma, une sélection musicale, une
promotion de casino, un événement de radio ou
de télédiffusion, une opération de maintenance,
un service de suivi de joueurs, un menu de bois-
sons et un menu d’amuse-gueules.

Machine a jouer selon la revendication 24, compre-
nant en outre une carte vidéo a tétes multiples.

Machine a jouer selon la revendication 24, dans la-
quelle la bibliothéque de police comprend encore
une pluralité de textures de police avec le méme
style de police et différents paramétres de police ou
des paramétres de caractéres différents.

Machine a jouer selon la revendication 26, dans la-
quelle la bibliothéque de police comprend en outre
une pluralité de textures de police avec différents
styles de police.
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SELECTING ONE OR MORE GAME EVENTS IN A
GAME OF CHANCE THAT ARE REPRESENTED
VISUALLY ON A GAMING MACHINE

'

GENERATING A VISUAL STORYBOARD FOR EACH GAME EVENT
705

GENERATING ONE OR MORE 3-D GAMING ENVIRONMENTS USED
TO PRESENT THE VISUAL STORYBOARD FOR EACH GAME
EVENT

o s 10

v -

FILMING A SCENE FOR EACH VISUAL STORYBOARD IN ONE OR
MORE 3-D GAMING ENVIRONMENTS USING A VIRTUAL CAMERA

it

RENDERING THE SCENE COMPRISING ONE OR MORE TWO-
DIMENSIONAL PROJECTION SURFACES DERIVED FROM A 3-D
POSITION OF THE PROJECTION SURFACE IN A 3-D GAMING
ENVIRONMENT

a |

720

FIGURE 3
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FOR A PRESENTATION STATE, DETERMINING A 3-D GAMING
ENVIRONMENT TO GENERATE 150

Y

"FOR THE SELECTED 3-D GAMING ENVIRONMENT, DETERMINING

TYPES AND LOCATIONS OF 3-D OBJECTS AND TEXTURES IN THE
 3-D GAMING ENVIRONMENT AS A FUNCTION OF TIME _ 152
. I L

DETERMINING VIEWING , MODELING , PROJECTION, VIEWPORT
TRANSFORMATIONS AS A FUNCTION OF TIME

GENERATING DETERMINED 3-D OBJECTS TYPES AND TEXTURES
158

~3.D OBJECT/TEXTURE GENERATE 3-D OBJECT/

AVAILABLE? = TEXTURE 162
LOAD 3-D OBJECT/TEXTURE 164|
“ANY MORE 3-D OBJECT /™~
TEXTURES
166

ON GAMING MACHINE
16

APPLYING VIEWING , MODELING , PROJECTION, VIEWPORT
TRANSFORMATIONS AS A FUNCTION OF TIME TO ASSEMBLED
PRIMITIVES AND ADDING TEXTURES 170
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FOR 3-D TEXT GENERATION 176

SPECIFY TEXT STRINGS, TEXT PAGES AND TYPESETTING
COMMANDS FOR 3-D TEXT OBJECTS

- _ 178
PERFORM TYPESETTING OPERATIONS
180

GENERATE 3-D TEXT OBJECT IN 3-D GAMING ENVIRONMENT

_ S 182
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RECIEVING AN INPUT SIGNAL TO INITIATE A GAME ON THE
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