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VIRTUAL CAMERA AND 3-D GAMING ENVIRONMENTS IN A GAMING
MACHINE

ABSTRACT

A disclosed gaming machine (302, 304) provides method and apparatus for
presenting a plurality of game outcome presentations derived from one or more virtual 3-
D gaming environments (100, 200, 300, 400) stored on the gaming machine (302, 304).
While a game of chance is being played on the gaming machine (302, 304), two-
dimensional images derived from a three-dimensional object in the 3-D gaming
environment (100, 200, 300, 400) may be rendered to a display screen on the gaming
machine (302, 304) in real-time as pant of the game outcome presentation. To add
excitement to the game, a 3-D position of the 3-D object and other features of the 3-D
gaming environment (100, 200, 300, 400) may be controlled by a game player. Nearly an
unlimited variety of virtual objects, such as slot reels, gaming machines and casinos, may

be modeled in the 3-D gaming environment (100, 200, 300, 400).
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VIRTUAL CAMERAS AND 3-D GAMING ENVIROMENTS IN A GAMING
MACHINE

BACKGROUND OF THE INVENTION

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 displaying game presentations
derived from a 3-D gaming environment.

As technology in the gaming industry progresses, the traditional mechanically
driven reel slot machines are being replaced with electronic counterparts having CRT,
LCD video displays or the like. These videolelectronic gaming advancements enable
the operation of more complex games, which would not otherwise be possible 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.

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 acceptors, display panels, key pads, coin hoppers and
button pads. Many of these devices are built into the gaming machine or components
associated with the gaming machine such as a top box which usually sits on top of the
gaming machine.

Typically, utilizing a master gaming controller, the gaming machine controls
various combinations of devices 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 machine usually requires a player to input mobey or indicia of
credit into the gaming machine, indicate a wager amount, and initiate a game play.
These steps requirc 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 devices, including key pads and button pads, to determine

the wager amount and initiate game play.
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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, music,
sounds and graphics. The visual and audio components of the game outcome
presentation may be used to draw a player’s attention to various game features and to
heighten the players interest in additional game play. Maintaining a game player’s
interest in game play, such as on a gaming machine or during other gaming activities,
is an important consideration for an operator of a gaming establishment.

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 implemented 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 presentation. The presentation of multiple games during a single game
presentation may be extended to other types of games, such as video slot games.

One difficulty associated with presenting multiple games in a video game
presentation is the screen resclution of the display on a gaming machine. A typical
display resolution on a gaming machine is about 640 pixels 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 accommodate 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.

Another method for maintaining a player's interest in playing @ 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 employing mass storage devices that utilize varied load times and stream-
able media formats to generate an exciting game presentation. With these game
systems, many game scenes are generated during the game play using complex
renderings and videa playback capabilities. 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.
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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 machine where the game

presentation may also be controlled by a game player.

SUMMARY OF THE INVENTION

This invention addresses the needs indicated above by providing method and
apparatus on a gaming machine for presenting a plurality of game outcome
presentations derived from one or more virtual 3-D gaming environments stored on
the gaming machine. 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
may be rendered to a display screen on the gaming machine in real-time as part ofa
game outcome presentation. To add excitement to the game, the 3-D position of the 3-
D object and other features of the 3-D gaming environment may be controlled by a
game player. Nearly an unlimited variety of virtual objects, such as slot reels, gaming
machines and casinos, may be modeled in the 3-D gaming environment.

One aspect of the present invention provides a method of playing a game of
chance in a gaming machine including a master gaming controller, a display device
and a memory device. The method may be generally characterized as including: 1)

receiving a wager for one or more games of chance controlled by the master gaming
controller on the gaming machine; 2) determining game outcomes for each of the one
or more games of chance; 3) rendering one or more two-dimensional images derived
from a 3-D object in a three-dimensional gaming environment stored in the memory
device on the gaming machine; and 4) displaying the one or more rendered two-
dimensional images to the display device on the gaming machine. The game of
chance may be selected from the group consisting of a slot game, a keno game, 2
poker game, a pachinko game, a video black jack game, a bingo game and a card
game.

The 3-D gaming environment may comprise one or mare 3-D object moadels
where each 3-D object model is defined by 2 plurality of surface elements. A 3-D
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object mode! of a slot reel, a 3-D object model of a gaming machine and a 3-D object
model of a casino are examples of 3-D object models which may be defined in a
gaming environment. The position of the 3-D object models in the gaming
enviroment may vary with time.

In particular embodiments, the method may include rendering in the 3-D
gaming environment of one or more of the following items: i) a8 game outcome
presentation for at least one of the games of chance, ii) a gaming machine
maintenance operation, iii) a gaming machine operational feature, iv) an attract mode
feature, v) a promotional feature, vi) casino information and vii) a bonus game
presentation and capturing one or more of these items on the one or more two-
dimensional images. The gaming machine operational feature may be selected from
the group consisting of inserting a player tracking card in a card reader on the gaming
machine, entering an identification code on the gaming machine, pressing an input
button on the gaming machine, inserting a printed ticket ina bill validator on the
gaming machine.

In other embodiments, a three-dimensional position of the 3-D object and a
rate of movement of the 3-D object may be time varying. In addition, the three-
dimensional position of the 3-D object may change at least one of continuously, non-
continuously and combinations thereof. Also, the method may include receiving an
input signal to change the three-dimensional position of the 3-D object where the
three-dimensianal position of the 3-D object is changed to enlarge a feature in the 3-D
gaming environment displayed on the display device.

In yet other embodiments, the method may include one cr more of a)
displaying simultaneously a portion of a rendered two-dimensional image on a first
display device on the gaming machine and the portion of the rendered two-
dimensional image on a second display device on the gaming machine, b) displaying
simultaneously a first portion of a rendered two-dimensional image on a first display
device on the gaming machine and a second portion of the rendered two-dimensional
image on a second display device on the gaming machine and c¢) displaying
simultaneously a rendered two-dimensional image on a display device on a first
gaming machine and the rendered two-dimensional image on a display device on a
second gaming machine.

The method may also include one or more of 1) receiving an input signal to

initiate one or more games of chance, 2) receiving a wager for a first game and

-7-




2009212822 27 Aug 2009

10

20

25

30

receiving a wager for a second game; and rendering a game outcome presentation for
the first game and the second game in the gaming environment, 3) receiving one or
more input signals containing information used to play the game of chance and 4)
receiving one or more input signals containing information used to selecta 3-D
gaming environment for the game of chance.

Another aspect of the present invention provides 2 method of generating 2
game of chance played on a gaming machine. The method may be generally
characterized as including: 1) selecting one or more game events in a game of chance
that are represented visually on the gaming machine; 2) generating a visual storyboard
for each game event; 3) generating one or more 3-D gaming environments designed or
configured to present the visual storyboard for each game event; 4) filming each
visual storyboard in the one or more 3-D gaming environments using a virtual
camera; and 5) rendering a sequence of 2-D images derived from 3-D objects in the
one or more 3-D gaming environments where a 3-D position of each 3-D object in
the sequence of 2-D images is defined by a position of virtual camera in the one or
more 3-D gaming environment. A sequence of positions of the virtual camera in the
one or more 3-D gaming enviroments used to film the visual storyboard may be pre-
selected or the sequence of positions of the virtual camera may be controlied by a
player operating the gaming machine. The sequence of 2-D images filmed in the one
or more gaming environments may be displayed on a display device on the gaming
machine.

Another aspect of the present invention provides a gaming machine. The
gaming machine may be characterized as including: 1) a master gaming controller
designed or configured to control one or more games of chance played on the gaming
machine; 2) one or more virtual three-dimensional (3-D) gaming environments
available for rendering a game outcome presentation for the one or more games of
chance; 3) game logic designed for rendering one Or more two-dimensional images
derived from a 3-D object in at least one of the 3-D gaming environments and, 4) one
or more display devices for displaying the game outcome presentations using the one
or more two-dimensional images. The game of chance may be selected from the
group consisting of a slot game, 2 keno game, a poker game, 8 pachinko game, 2
video black jack game, a bingo game and a card game.

In particular embodiments, the game logic may be designed or configured to

draw in the gaming environment one or more of the following items i) a plurality of
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the game outcome presentations, ii) a gaming machine maintenance operation, a
gaming machine operational feature, iii) an attract mode feature, iv) a promotional
feature, v) casino information and vi) a bonus game presentation. These items may be
captured on the one or more rendered two-dimensional images.

The gaming machine may include an input mechenism, such as a key pad, 2
touch screen, a mouse, a joy stick, a microphone and a track ball, designed or
configured to receive an input signal used to change a three-dimensional position of
the3-D object. The three-dimensional position of the 3-D object may be changed to
enlarge a feature in the 3-D gaming environment displayed on the one or more display
devices. The gaming machine may also include 1) an input mechanism designed or
configured to receive one or more input signals containing information used 1o select
a 3-D gaming environment for the game outcome presentation of a game of chance, 2)
a geometry processing unit, separate from the master gaming controller, designed or
configured to execute the game logic for rendering one or more two-dimensional
images derived from the 3-D object and 3) a network interface board designed or
configured to allow the master gaming controller to communicate with a remote
display device where the rendered one or more two-dimensional images are displayed
on the remote display device. The master gaming controller may communicate with
the remote display device using at least one of a local area network, a wide area
network or the Internet.

Another aspect of the preseat invention provides a method of playing a
plurality games of chance ina gaming machine with a master gaming controller, a
display device and a memory device. The method may be generally characterized as
including: 1) receiving a single wager for a plurality of games of chance controlled by
the master gaming controller on the gaming machine; 2) &texmim'ng a game outcome
for each game of chance in the plurality games of chance; 3) rendering the plurality of

games of chance in a three dimensional gaming environment stored in the memory

_ device on the gaming machine; 4) rendering a first two-dimensional image derived

from a first 3-D object in the three-dimensional gaming environment wherein the first

two-dimensional i
chance; 5) displaying the first rendered two-dimensional image to the display device

chine; 6) rendering a second two-dimensional image derived from a

mage comprises a first portion of the plurality of rendered games of

on the gaming ma
second 3-D object in the three-dimensional gaming environment wherein the second

two-dimensional image comprises a second portion of the rendered plurality of games
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of chance; and 7) displaying the second rendered two-dimensional image to the
display device on the gaming machine.

The method may also include one or more of the following: &) receiving a
wager for each of the plurality of games of chance, b) rendering a sequence of two-
dimensional images derived from 3-D objects in the three-dimensional gaming
environment wherein three-dimensional positions of the 3-D objects in the sequence
appear to vary continuously between a first three-dimensional position of a first 3-D
object and a second three-dimensional position of a second 3-D object, c) selecting a
first game of chance in the first portion of the plurality of rendered games of chance;
making a wager on the first game of chance; initiating the first game of chance;
selecting a second game of chance in the second portion of the plurality of rendered
games of chance; making a wager on the second game of chance; and initiating the
second game of chance, d) receiving an input signal to initiate at least one game of
chance in the first portion of the plurality of rendered games of chance; and rendering
a game outcome preséntation for the at least one game of chance, ¢) rendering a bonus
game for the at least one game of chance, f) receiving an input signal to initiate at
least one game of chance in the second portion of the plurality of rendered games of
chance; and rendering a game outcome presentation for the at least one game of
chance, g) rendering a bonus game for the at least one game of chance.

In particular embodiments, the plurality of games of chance are multiple hands
of a card game presented simultaneously where the multiple hands of the card game
are between 1 hand of poker to 1000 hands of poker. 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, a video black jack game, a bingo game and a card game.

In a gaming machine comprising a master gaming controller, a display device
and a memory device, a method of displaying a plurality game windows on the
display device wherein at least one of the game windows is used to present a game of
chance. The method may be described as including: 1) generating a plurality of 3-D
game windows arranged in a 3-D game interface model wherein the 3-D game
interface model comprises a 3-D geometric surface description for each of the
plurality of game windows; 2) mapping game window content to each of the 3-D
game windows, 3) rendering game window content to each of the 3-D game windows;
4) rendering a two-dimensional image derived from a three-dimensional abject in the

three-dimensional game interface model stored in the memory device on the gaming
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machine; and 5) displaying the rendered two-dimensional image to the display device
on the gaming machine.

The method may also include one or more of the following: a) activating the
one or more 3-D game windows, b) receiving an input signal to initiate a game of
chance in one or more of the active 3-D game windows, c) rotating the 3-D game
interface model, d) presenting a game of chance in one or more of the game windows,
¢) rendering first game window content in a first 3-D game window; rendering second
game window content in a second 3-D game window; rendering the first game
window content in the second 3-D game window; and rendering the second game
window content in the first 3-D game window and ) renderiog a two-dimensional
image derived from a 3-D objectina three-dimensional gaming environment stored in
the memory device on the gaming machine to a 3-D game window in the 3-D game
interface madel.

In the particular embodiments, the game window content may be selected
from the group consisting of a game of chance, 2 bonus game, an advertisement,
news, stock quotes, electronic mail, a web page, a message service, a locator service
or a hotel/casino service, a movie, 8 musical selection, a casino promotion, a
broadcast event, a maintenance operation, a player tracking service, a drink menu and
a snack menu. The game of chance may be 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 and a card game. At Jeast one game window may be used to play a game
against another game player. Further, at least one game window may be used to share
a bonus game with a group of game players.

Another aspect of the present invention provides a method a method of
displaying game information in a game window in a gaming machine with a master
gaming controller, a display device and a memory device. The method may be
generally characterized as including: 1) generating a game window with a first size; 2)
rendering a first two-dimensional image derived from a three-dimensional object ina
three-dimensional gaming environment stored in the memory device on the gaming
machine to fit within the first size of the game window; 3) displaying on the display
device the rendered first two-dimensional image within the game window; 4)
changing the game window 10 a second size; 5) rendering a second two-dimensional
image derived from the 3-D object in the three-dimensional gaming environment

stored in the memory device on the gaming machine to fit within the second size of
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the game window; and 6) displaying on the display device the rendered second two-
dimensional image within the game window wherein the game information is used to
play a game of chance on the gaming machine.

In particular embodiments, the method may also include on or more of the
following; a) wherein the second size of the game window is smaller than the first
size of the game window; generating one or more new game windows in a game
window area around the game wherein the game window area is a difference in area
between an area of the first size of the game window and an area of the second size of
the game window; and displaying game information in the one or more new game
windows, b} removing the new one or more new game windows; and returning the
game window to the first size and c) rendering a sequence second two-dimensional
images derived 3-D objects in the three-dimensional gaming environment stored in
the memory device on the gaming machine where each two-dimensional image in the
sequence is sized to fit within a sequence of game windows between the first size and
the second size.

Another aspect of the present invention provides a method of activating an
input button modeled in a 3-D gaming environment in a gaming machine with a
master gaming controller, a display device and a memory device. The method may be
generally characterized as including: 1) generating one or more 3-D models of input
buttons in a 3-D gaming environment used to play a game of chance on the gaming
machine; 2) rendering a two-dimensional image derived from a three-dimensional
object in a three-dimensional gaming environment stored in the memory device on the
gaming machine wherein the three-dimensional object comprises at least a portion of
one or more the input buttons modeled in the 3-D gaming environment; 3) displaying
the rendered two-dimensional image to the display device on the gaming machine; 4)
receiving an input signal including at least an input location corresponding to a
Jocation on the display device displaying the rendered two-dimensional image; 5)
generating an input line in the 3-D gaming environment using the input location; and
6) detecting a collision between the input line and at least one of an input button
modeled in the 3-D gaming environment.

The method may also include one or more of the following: a) comparing 3-D
coordinates of the input line in the gaming environment to 3-D coordinates of input
buttons modeled in the 3-D gaming environment, b) performing an action specified by

an input button corresponding to the received input location, c) activating one or more
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input buttons modeled in the 3-D gaming environment, d) ignoring a detected
collision between the input line and an input button, when the input button is not
activated. In particular embediments, the input signal may be generated from a touch

screen and the input location on the display device corresponds to a cursor location on

the display device.
Another aspect of the invention pertains to computer program products

including a machine-readable medium on which is stored program instructions for
implementing any of the methods described above. Any of the methods of this
invention may be represented as program instructions and/or data structures,

databases, etc. that can be provided on such computer readable media.
These and other features of the present invention will be presented in more

detail in the following detailed description of the invention and the associated figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective drawing of a 3-D virtual gaming environment

implemented on a gaming machine for one embodiment of this invention.

FIG. 2 is a 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
invention.

FIG. 3 is a is a perspective drawing of two gaming machines in a 3-D virtual
gaming environment implemented on a gaming machine for one embodiment of this
invention.

FIG. 4 is a is a perspective drawing of a virtual casino in a 3-D virtual gaming
environment implemented on a gaming machine for one embodiment of this

invention.
FIG. § is a is a perspective drawing of a gaming machine.

FIG. 6 is a flow chart depicting a method for generating a game oulcome

presentation using a 3-D virtual gaming environment.

10
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FIG. 7 is a flow chart depicting a method for generating a game of chance

using a virtual gaming environment.

FIGs. 8 and 9 are perspective drawings of a 3-D interface for a gaming

machine.

FIG. 10 is a flow chart depicting a method of playing a game on a gaming

machine using a 3-D interface.

FIG. 11 is a flow chart depicting a method of displaying game information on

a gaming machine.

FIGs. 12A-12E are perspective drawings of screen input interfaces modeled in

a 3-D gaming environment on a gaming machine.

FIG. 13 is a flow chart depicting a method of detecting input button collisions

for input buttons modeled ina 3-D gaming environment on a gaming machine.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 is a perspective drawing of a 3.D virtual gaming environment 100
implemented on & gaming machine for one embodiment of this invention. The 3-D
virtual 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
gaming 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. Apparatus

and methods implementing these features are described with respect to FIGs. 1-12.

1
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To utilize a virtual 3-D gaming environment for a game presentation 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 surfaces
modeled in the virtual 3-D gaming environment. The captured surfaces define a 3D
object in the 3-D gaming environment. The captured surfaces in 2-D view are defined
in the 3-dimensional coordinates of the virmal 3-D gaming environment and
converted 10 a 2-dimensional coordinate 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 environment. 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
manipulation techniques may be appliedin a virtual 3-D gaming environment that are

not available with an actual camera.

In the present invention, the 2-D view is generated from a viewpoint within
the virtual 3-D gaming environment. The viewpoint is a main factor in determining
what surfaces of the 3-D gaming environment defining a 3-D object are captured in
the 2-D view. Since information about the 3-D gaming environment is stored on the
gaming machine, the viewpoint may be altered to generate new 2-D views of objects
within the 3-D gaming environment. 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
viewpoint. In another frame, a 2-D view of the same object may be generated from

another viewpoint (e.g. the backside of the building).

A disadvantage of current gaming machines is that the 2-D views used as
video frames in game presentations are only rendered from 2-D objects and
information 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 2 complicated 3-D model.

12
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Thus, only 2-D object information used to render the 2-D view was stored on the

gaming machine.

However, 2-D games rendered on gaming machines have also become more
sophisticated and often employ complex animations. When complicated animations
are used in a 2-D system, such as playing movies on a 2-D object, a 3-D system can
actually can save memory because more types of animation can be used witha3-D

system versus a 2-D system without resorting to using movies which are memory

intensive. In a 2-D system without using movies, the animation properties that may be

used are simple two-dimensiona! movement and color cycling using color palettes

which provide a limited visual appeal.

When only 2-D information about a 3-D object is available, it is not possible
10 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
generate 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.

One advantage of the present invention is the potential game playing area used

to present 2 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.
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On current gaming machine, the cube would be rendered as a 2-D object
generated from the 3-D cube as seen from a particular viewpoint. The particular
viewpoint is selected when the game is developed and only 2-D information about the
cube as viewed from the selected viewpoint would be stored on an EFROM on the
gaming machine. Thus, a game of chance could be presented 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 on the EPROM. However, unless additional 2-D objects were
generated from different viewpoints, it is 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 information regarding the sides of the cube not visible from the
selected viewpoint. Further, even if multiple 2-D objects were generated, it is difficult
and time consuming to generate enough 2-D objects to allow smooth transitions
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.

Distortion is also generated when scaling 3-D objects. However, it is easier to
deal with using specialized 3-D graphics cards because the card applies a bilinear
filtering process to the texels at render time. Without special hardware, such as a 3.D

graphics card, it would be difficult to correct for distortion in real-time.

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 ona gaming machine
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 giving 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 animation in
response to the players input saves many bytes in storage space requirements. In
following figures, details of methods and apparatus used to present a game of chance

generated from a 3-D gaming environment are described.

Returning to Fig. 1, the 3-D gaming environment 100 includes three objects:
1) a rectangular box 101 on top of, 2) 2 plane 14 and 3) a second box 126. The box
101, box 127 and plane 114 are defined in a 3-dimensional rectangular coordinate
space 104. Typically, surfaces of the objects in the gaming environment are defined

using a plurality of surface clements. The surface elements may comprise different
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shapes, such as different 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.

In one embodiment, the objects in the gaming environment 100 may be
defined by a plurality of triangular 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 embodiment, the objects in the gaming environment 100, such as
box 101 and box 126, may be defined by a plurality of rectangular elements. In yet
another embodiment, a combination of different types of polygons, such as triangles
and rectangles may be used to describe the different objects in the gaming
environment 100. By using an appropriate number of surface elements, such as
triangular elements, objects may be made to look round, spherical, tubular or embody

any number of combinations of curved surfaces.

Triangles are by 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 at
least three sides is required (e.g. 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.

Each of the surface elements comprising the 3-D virtual gaming environment
may be described in a rectangular coordinaté system or another appropriate coordinate
system, such as spherical coordinates or polar coordinates, as dictated by the
application. The 3-D virtual gaming environments of the present invention are not
limited to the shapes and elements shown in FIG.1 (see FIGs. 2, 3 and 4) or the
coordinate system used in FIG. 1 which are shown for illustrative purposes only.
Details of 3-D graphical rendering methods that may be used with the present
invention are described in “OpenGL Reference Manual: The Official Reference
Document to Open GL, Version 1.2,” 3" edition, by Dave Shreiner (editor), OpenGL
Architecture Review Board, Addison-Wesley Publishing, Co., 1999, ISBN:
0201657651 and “OpenGL Program Guide: The Official Guide to Learning OpenGL,

Version 1.2,” 3 edition, by Mason Woo, Jackie Neider, Tom Davis, Dave Shreiner,
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OpenGL Architecture Review Board, Addison-Wesley Publishing, Co., 1999, ISBN:
0201604582, which are incorporated herein in their entirety and for all purposes.

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

models stored as “texture maps” on the gaming machine.

In one embodiment, the “texture map” may be an animated texture. For
instance, frames of a movie or another animation may be projected onto a 3-D object
in the 3-D gaming environment. These animated textures may be 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.

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

to an object, such as hard, soft, warm or cold.

16

-19-




-

2009212822 27 Aug 2009

10

15

20

25

30

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 methods used to hide an object’s
limited geometry by interpolating 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.

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
assigned 10 each surface element. In some gaming environments, multiple light
sources may be used where the number of lights and the intensity of each light source
change with time. Typically, in real time 3D, the light sources do not generate
shadows and it is up to the programmer to add shadows manually. As stated earlier,

however, the light sources produce shading on objects.

Perspective, which is used to convey the illusion of distance, may be applied
to the gaming environment 100 by defining a vanishing point, such as 126. 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 instance, box 101 and box 127
may be the same size. However, box 127 is made to appear smaller, and hence farther
away, to a viewer because it is closer to the vanishing point 126. A 3-D gaming
environment may or may not provide perspective comection. Perspective correction is
accomplished by transforming points towards the center of the 2-D view screen. The
farther away an object is from the viewpoint in 3-D gaming environment, the more it

will be transformed into the center of screen.

17

-20-




2009212822 27 Aug 2009

15

20

25

30

The present invention is not limited to perspective views or multiple
perspective views of the 3-D gaming environment. An orthographic view may be used
where 3-D objects rendered in a 2-D view always appear the same size no matter how
far away they are in the 3-D gaming 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 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.

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

pixels are added to stair-stepped lines to make this effect less dramatic.

Objects in the gaming environment 101 may be appear to be static or dynamic.
For instance, the coordinates of box 127 may change with time while the coordinates
of box 101 and plane 114 remain ﬁx.ed. Thus, when rendered on a display screen on a
gaming machine, the box 127 may appear to move in the gaming environment 101
relative to the box 101. Many dynainic 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 tumnbling. 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 rendering effects may be applied to the gaming
environment of the present invention. The effects described above have been provided

for illustrative purposes only.
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Standard alpha-numeric text and symbols may be applied to one or more
surface elements in the gaming environment 101 to display gaming information to a
pame player. The alpha-numeric text and symbols may be applied 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 surfaces of

any polyhedron or other object defined in the gaming environment.

The rendered text and symbols aliow game outcome presentations to be
generated for different games of chance. For instance, a card hand for a poker game or
biack jack game may be rendered on each of the faces of box 101 such as surfaces
108, 110 and 112. As another example, keno numbers or bingo numbers may be
rendered on different faces of boxes 101 and 127. Further, slot displays and pachinko
displays for slot and pachinko game outcome presentations may be rendered on
different faces of boxes 101 and 127.

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 opposite 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 limited to dice games (e.g. craps), baccarat and roulette.

In the present invention, games of chance are used to denote gaming activities
where a game player has made a wager 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 ane or more decisions. For instance, in a video poker game, the

game outcome may be determined according to cards held or discarded b)} the game
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player. While in a slot game, the game outcome, i.¢. the final position of the slot reels,

is randomly determined by the gaming machine.

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, 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 “Paralle]l Games on a Gaming Device,”

which is incorporated in its entirety and for all purposes.

The rendered text and symbols in a game display are not necessarily planar
may be rendered in multiple 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 rendered as multidimensional reels with symbols (see FIG. 2) that may rotate

in the gaming environment 100.

A game display for a game outcome presentation 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 (o
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 a lever or depressing an input button on the physical gaming machine.
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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 cutcome presentation on the
gaming machine or other operational modes of the gaming machine such as an attract

mode.

In another embodiment of the present invention, a virtual person, e.g. & 3-D
dimensional model of a portion (e.g., face, hands, face, head and torso, etc.) orall ofa
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 dimensional
model of the virtual person in a sequence, the virtual 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 or interact with a user according to inputs into the gaming machine.
made by the user. For instance, a player may ask the virtual persona particular
question via an input mechanism on the gaming machine such as microphone on a
gaming machine equipped with voice recognitian software. Next, the virtual person
may appear to speak a responsc 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 environment.

After the gaming environment is defined in 3-dimensions, to display a portion
of the 3-D gﬁming environment 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
“camera” positioned at a location inside the gaming environment 100, A sequence of
photographs taken by the virtual camera in the gaming environment may be

considefed analogous to filming a movie.

A “photograph” displayed on the display screen of a gaming machine may

also a composite of many different photographs. For instance, a composite
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photograph may be generated from portions of a first photograph 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 another to provide “layered” effects, may be displayed in a side

by side manner to produce a “collage” or combinations thereof.

In another embodiment of the present invention, 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 sequence of photographs to provide
a morphing effect where the first photograph appears to morph into a second

photograph. For instance, a slot game may appear to morph into a poker game.

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 projected
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 susface
may also be considersd a 3-D object. Thus, a photograph is a 2-D image derived from
3.D coordinates of objects in the 3-D gaming environment. The virtual camera 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.

The transformation performed by the virtual camera allowing a portion of the
virtual gaming environment to be viewed one or more display scfeens on the gaming
machine may be a function of a number of variables. 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 photograph 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

22

25



2009212822 27 Aug 2009

10

20

25

30

position of the lens determines what portion of the virtual gaming environment 100

the virtual camera views.

After the photograph of the virtual gaming environment has been generated,
other effects, such as static and dynamic anti-aliasing, may be applied to the
photograph to generate a frame 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 particular 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
transformation operations may also be performed by one or more general purpose

CPUs located on the gaming machine or combinations of GPUs and CPUs.

In general, the 2D/3D video graphics accelerators 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 electronics may be
incorporated directly onto the processor board (e.g. the master gaming controller) of
the gaming machine, and even tightly integrated within other very large scale
integrated chip solutions. The integration methods are often cost saving measures
commonly used to reduce the costs associated with mass production. For instance,
video cards, such as the Vivid!X$ from VideoLogic Systems (VideoLogic Systers is

a division of Imagination 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 emplayed. 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). Mulli-headed video cards let
a single graphics card power two displays simultaneously or render two images

simultaneously on the same display.

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
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provided from a single video card. Multi-headed video cards let a single graphics card
(or graphics subsystem) display output on two or more displays simultaneously. This
may be multiple output rendering for each display or one rendering over multiple
displays, or variation 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 an image from a first
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 2 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 2

second display.

Returning to FIG. 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 rectangular shaped while lens 107 is ovular

shaped.

Lens 106 is positioned to view the “game display” for a game outcome
presentation rendered an surface 108. The portion of the gaming environment
captured 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 portion of the virtual gaming environment

100 in volume 120 is generated by the virtual camera with lens 106.

Using differing terminology 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 viewpoint. A different scene is captured from each camera. Thus, the scene

is rendered from the camera to produce and image.

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,
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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
photograph 124 may be displayed on the main display and a portion of the photograph
may be displayed simultaneously on a secondary display. In yet another embodiment, |
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.

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 transformation, 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.

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 may include a main display, secondary display, a
display 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 environment.

A sequence of photographs generated from one or more virtual cameras in the
gaming environment 101 may be used to present a game outcome presentation on the
gaming machine or present other gaming machine features. The sequence of
photographs may appear 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 environment may be generated

as the game is played to match the refresh rate.
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The sequence of photographs from the ene 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, t,, lens 105 may represent the position of the
virtual camera at time, t3, and lens 107 may represent the position of the virtual
camera at time t3. Photographs generated at these three positions by the virtual camera

may be incorporated into a sequence of photographs displayed on a display screen.

The position of the virtual camera may change continuously between the
positions at times 4, tz, t3 generating a sequence of photographs that appears to pan
through the virtual gaming environment. Between the positions at times t), tz, t3, the
rate the virtual camera is moved may be increased or decreased. Further, the virtual
camera may move non-continuously. For instance, a first photograph in a sequence of
photographs displayed 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 generated 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 position of lens 107. In general, the virtual camera in the gaming

environment 101 may move continuously, non-continuously and combinations

thereof.

In a game presentation, a plurality of virtual cameras, with time varying
positions, in & plurality of virtual 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 whena particular scene for a game event in 2 game outcome
presentation is needed such that the scene may be renderad in “real-time”. A scene
may be defined by the positions of one or more virtual cameras in one or more
gaming environments as 2 function of time. The scenes may be modularized, i.e. a
library of scenes may be generated, so that they may be incorporated into different
games. For instance, a scene of a button being depressed may be incorporated into any

game using this type of sequence.

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
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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 located in a second virtual
gaming environment different from the first virtual gaming environment. Also, the
first virtual gaming environment and the second virtual gaming environment may be
in the same gaming environment. 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 & continuous

manner).

In some embodiments, a player may be to select one or more virtual gaming
environments used in a game play on a gaming machine. For instance, a first gaming
environment may involve a city-scape, such as New York, while a second gaming
environment may invelve a city-scape, such as Paris. During a game play on a gaming
machine, a player may be able to select New York or Paris as a city-scape for the
virtual gaming environment used during game play. The different game environments
and different scenes generated from the environments may be stored in a memary on

the gaming machine as a library of some type.

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. 5). For instance, a player 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, &
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 environment 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 a number of
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doors leading to different rooms with treasure chests. When the player enters of one

of the rooms, the chest is opened their bonus award is revealed.

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 control a complex game outcome
presentation in real-time. Thus, the game outcome presentation may be varied from
game to game in a manner determined 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 resolution 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 environment.

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, a game playing are ina3-D
gaming environment is greater 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. Ina 2.D gaming environment, there is not any hidden
surfaces i.e. “what you see” is “what you get.” Since tﬁe 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

rendered on a single screen simultaneously.

FIG. 2 is a is a perspective drawing of three virtual slot reels, 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 space. Different
symbols are rendered on each reel including a triangle 210, a triple bar 212, a “seven”
214, double bar 216 and an oval 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
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the reels may be varied. Also, background scenery (not shown) may be also varied in

the environment.

A window 208 is rendered over the reels, 202, 204 and 206, to illustrate a
number of symbols that may be visible on 2 mechanical slot display. At most, nine
symbols, &.g. the three double bars, three sevens and three triple bars may be viewed
on the mechanical slot display. When multiple symbols are viewed by the player, the
multiple symbols may be used to generate multiple paylines that may be wagered on

during game play.

When reels on a gaming machine stop after a wager has been received and a
game has been initiated, a combination of symbols along 2 payline may be compared
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 multiple payline games are desired by some players. 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.

For a game outcome presentation, the slot reels 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, rotate 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 presentation, 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 displayed on a display screen on the

gaming machine and that capture the motion of the reels.

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”

symbol on reel 204 in volume 223 of the virtual gaming environment. Lens 224 of a
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virtual camera captures a “triple bar” symbo! (not shown) on reel 204 of the virtual
gaming environment. Finally, Lens 226 of a virtual camera captures 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.

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
example, 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 generate a second combination of
symbols 234 which may wagered on during game play. Finaily, virtual cameras may
be positioned along payline 230 to capture the combination of symbols 236.

In the present invention, the number of paylines that may be implemented is
quite large. For instance, for three virtual reels with 25 symbols on each reel, 25°
paylines may be utilized. In one embodiment, to aid in the display of a large amount
of gaming information generated in one virtual gaming environment, gaming
information generated in a first gaming environment may be transferred to a second
gaming environment. For example, gaming information regarding combinations of
symbols along a plurality of paylines generated in gaming environment 200 may be

transferred to a second gaming environment with virtual cameras for rendering itio a

display viewed by a player.

In another embodiment, the slot reels 202, 204, 206 may be 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.

FIG. 3 is a is a perspective drawing of two gaming machines in a 3-D virtual
gaming environment 300 implemented on a gaming machine for one embodiment of
this invention. In the gaming environment 300, two gaming machines 302 and 304
with components, such as a main display 306, a secondary display, input buttons 310,
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a coin hopper 312 and a coin acceptor 318 are modeled in coordinate space 301.

Other features of the gaming machines are described with respect to FIG. 5.

Three “photographs” 320, 321 and 322 from virtual cameras with lenses 314,
316 and 318 are shown. Photograph 320 shows a slot game display on the virtual
gaming machine 302 and photograph 321 shows a bonus game display on the virtual
gaming machine 304. Both photographs may be displayed on an actual display on the
physical gaming machine. During a game outcome presentation, a virtual camera with
lens 314 may show a game outcome on virtual main display 306 on gaming machine
302 and then when a bonus game is triggered the position of the virtual camera may
be continuously moved to the position of 316 to capture the bonus game display on
virtual secondary display 308 on gaming machine 304. When a player wins an award,
the virtual camera may move to a position over virtual hopper 312 and virnual coins

may be added to the hopper to simulate a win.

In another embodiment of the preseat invention, each gaming machine 302
and 304 may show a different game on its virtual main display. A player may be able
to move a virtual camera in gaming environment 300 using input buttons on the real
gaming machine to select either the game displayed on gaming machine 302 or the
game displayed on gaming machine 304 for a game play. In another example, the
player may be able to select both gaming machines 302 and 304 for simultaneous
game play é.nd make a single wager or separate wagers for the games played on each
machine. The game player may then operate the virtual camera to examine the game

outcome for each game such as zoom-in on one of the displays on gaming machine

302 or 304.

The gaming machines may be modeled from CAD/CAM drawings of actual
gaming machines or other modeling formats. In one embodiment of the present
invention, the physical gaming machine on which a game is played may be modeled
as a virtual gaming machine in a virtual gaming environment such as 300. The virtual
gaming machine in the virtual environment may be used to demonstrate various
operating and maintenance features for the real gaming machine. For example, when a
player needs to press an input button to play a game, a viriual input button 323 being
depressed (see photograph 322) modeled from the physical gaming machine may be
shown on the display screen of the gaming machine to aid the player. As another
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example, a player may be shown how to correctly insert a player tracking card into a
card reader on the gaming machine using the virtual gaming machire. In yet another
example, the player may be shown how to perform an electronics funds transfer, how
to view an alternate video presentation or how to view other entertainment content
available on the gaming machine. In another ethodiment, a player may be required to
use an electronic key with a gaming device connected to the gaming machine. For
example, an electronic key may be used to gain access a particular function on the
gaming machine. The electronic key may be compatible with one or more
communication protocols used by the gaming device such as but not limited to wire
communication protocols like USB, serial, parallel, Firewire and wireless

communication protocols like IrDA, IEEE 802.11a, IEEE 802.11b and Bluetooth.

Various maintenance procedures may be modeled in the virtual gaming
environment which may be used to aid a person performing & maintenance operation
on the gaming machine. A virtual 3-D maintenance manual may be stored on the
gaming machine or on a remote host accessible to the gaming machine. For instance,
a procedure for adding paper to printer on the gaming machine may be modeled ina
3:D virtual gaming environment. When a casino service person changes the paper in
the printer, a 3-D simulation of the procedure using a virtual model of gaming
machine 302 with printer 309 may be rendered on the display screen of the actual

gaming machine to aid the service person.

FIG. 4 is a is a perspective drawing of a virtual casino in a 3-D virtual gaming
environment 400 implemented on a gaming machine for one embodiment of this
invention, The virtual casino may be an actual model of the casino where the game is
being played. The virtual casino is modeled with banks of gaming machines, such as
410 and 412, architectural features, such as window and balcony 420 and wall 418,
gaming tables 406, walkways, such as 404 and 408, a casino kiosk 402 with a kiosk

display 403, pillars and asches. The virtual casino is modeled in coordinate system

401.

The virtual casino may be used by the player to select various games to play
on the physical gaming machine by operating a virtual camera 422 in the 3-D gaming
environment 400. For instance, the player may be able to position the virtual camera

to select between games played on gaming machines 414 and 416 or a table game
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played at table 406. The player or gaming program may move the camera 422 to
follow path 404 or 408 to enter a different room as part of a game presentation. For
example, a player may be shown a “treasure” or secret room as part of bonus game on
the gaming machine. The treasure room may correspond to a theme consistent with

the theme of the casino.

When the actual casino where the gaming machine is located is modeled in the
gaming machine, a player may use the virtual casino to explore and locate various
casino features such as restaurants and shops or locate another game player in the
casino. Also, the virtual casino may also be used to give the player directions. As
another example, the virtual casino may be used to locate other player and perhaps
initiate a conversation with another player (¢.g. instance messaging). Further, the
virtual casino may be used by the player as an interface to obtain gaming information
and casino services. For instance, the player may go to the virtual kiosk 403 to obtain
information about their player tracking account, to redeem a prize or make
dinner/entertainment reservations. As another example, a player may goto a virtual

bar or a virtual café to order a drink or a snack.

Turning to FIG. 5, 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 machine, 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, 2 coin tray 38, and a belly 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 electronically controlled video
monitor. The gaming machine 2 includes a top box 6, which sits on top of the main
cabinet 4. A second display monitor 42 may be provided in the top box. The second
display monitor may also be a cathode ray tube, high resolution flat-panel LCD or

other conventional electronically controlled video monitor.

Typically, after a player has initiated a game on the gaming machine, the main
display monitor 34 and the second display monilor 42 visually display a game

. presentation, including one or more bonus games, controlled by a master gaming
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controller (not shown). The bonus game may be included as a supplement to the
primary game outcome presentation on the gaming machine 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 it appears as a continuous
presentation to the player playing the game on the gaming machine. Each frame
rendered in 2-D on display 34 and/or 42 may correspond to a virtual camera view in a

3-D virtual gaming environment stored in a memory device on gaming machine 2.

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. application 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.

Returning to the gaming machine in FIG. 5, the information panel 36 may be a
back-lit, silk screened glass panel with lettering to indicate general game information
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, video 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, which is

located inside the main cabinet 4 of the machine 2.

In the example, shown in FIG.S, 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 key pad 22, the florescent
display 16 and the card reader 24 may be used to enter and display player tracking
information. In addition, other input devices besides those described above may be
used to enter player identification information including & finger print recording

device or a retina scanner. Methods and apparatus for capturing a player’s image to a
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video frame is described in co-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.

In addition to the devices described above, the top box 6 may contain different
or additional devices than those shown in the FIG.5. For example, the top box may
contain a bonus wheel or a back-lit 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 par, by the master gaming controller

circuitry (not shown) housed within the main cabinet 4 of the machine 2.

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 boxes or player tracking features.
Further, some gaming machines have only a single pame 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 device. 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 portable 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 remote gaming device 10 render an image from a virtual camera in
a 3-D gaming environments stored on the remote 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 developed.

Returning to the example of FIG. 5, when a user selects a gaming machine 2,
he or she inserts cash through the coin acceptor 28 or bill validator 30. Additionally,
the bill validator may accept a printed ticket voucher, which may be accepted by the
bill validator 30 as an indicia of credit. Once cash or credit has been accepted by the

gaming machine, it may be used to play a game on the gaming machine. Typically,
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the player may use all or part of the cash entered 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, 2
player may vary his or her wager, select a prize, or make game-time decisions which
affect the game play. These choices may be selected using the player-input switches
32, the main video display scren 34 or using some other device which enables a
player to input information into the gamirg machine including a key pad, a touch

screen, a Mouse, & joy stick, a microphone and a track ball.

In some embodiments, to change the format of a game outcome presentation
on the gaming machine or to utilize different gaming machine functions, the player
may use an input device on the gaming machine to control a virtual camera in &
virtual gaming environment implemented on the gaming machine. For instance, a
player may use the virtual camera to “z00m in” or “expand on demand” a portion of
the virtual gaming environment such as one poker hand of a hundred poker hands
displayed 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 another 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 reservations, by
navigating through a virtual casino implemented on the gaming machine. The virtual
casino may comrespond 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.

In other embodiments of the present invention, CAD/CAM models of the
gaming machine 2 may be used to generate a virtual 3-D model of the gaming
machine. The virual 3-D model may be used to visually demonstrate 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 sequence of the card being removed from the
card reader 24, flipped over and correctly inserted into the card reader 24. In anather
example, a visual sequence showing a player inputting an input code on the key pad
22 may be used to prompt and show the player how to enter the information. In
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another example, when the gaming machine 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 sequence of the correct button on the gaming
machine being 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.

During certain game events, the gaming machine 2 may display visual and
auditory effects that can be perceived by the player. These effects add to the
excitement 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 effects include flashing lights, strobing lights or other patterns 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 camera in a virtual gaming environment to change the
game outcome presentation may also add to the excitement of the game. After the
player has completed 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.

FIG. 6 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 gaming 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. Typically, a game outcome is
determined by generating one or more random numbers and comparing the numbers

with a paytable stored on the gaming machine.

In 603, based upon the one or more game oUtcOmes determined in 602, one or
more game displays is rendered in a 3-D virtual game environment in the gaming
machine. In 604, at least one virtual camera in the 3-D gaming environment is used to
render a sequence 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. [n
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606, the sequence of rendered 2-D projection surfaces is displayed to one or more
game display screens on the gaming machine as part of a game outcome presentation
or 2 bonus 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 information may be generated in a 3-D virtual gaming
environment and displayed to a display screen on the gaming machine. Further,
transition screens that allow a smooth transition between different gaming
presentations may also be generated and displayed on the display screen. For instance,
a transition screen may be generated to for a display a smooth transition between a

game outcome presentation and a bonus game.

FIG. 7 is a flow chart depicting a method for generating a game using a 3-D
virtual gaming environment. In 700, game events that comprise 2 game of chance
played on the gaming machine and are represented visually are selected. In 705, 2 3-D
visual storyboard describing a scene in one or more virtual gaming environments is
generated for each game event. The scene information may include virtual camera
positions as a function of time in one or more gaming environments. For instance, a
story board 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 directly above
the gaming table looking down at the hands. 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 conesponding to the visual 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 selecting a sequence of virtual
camera positions and angles in the one or more 3-D gaming environments. In some
embodiments, a player may control the position of the virtual camera in some manner.
In 720, a sequence of 2-D projection surfaces (¢.g. virtual camera images) derived
from three-dimensional coordinates of surfaces in the 3-D gaming environment are

rendered to a display screen on the gaming machine.

In the present invention, multiple “photographs” may be simultaneously
generated from multiple virtual cameres located in one or more 3-D gaming

environments on a gaming machine. The photographs may be displayed on one or
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more display screens available on the gaming machine. In addition, virtual cameras
may be located in virtual 3-D gaming environments located on remote gaming
devices, such as remote servers or other gaming machines, in communication with the
local gaming machine. For instance, a plurality of linked gaming machines may
“share” a 3-D gaming environment and players on each of the plurality of gaming
machines may be able to see activities of other players in the “shared” 3-D gaming
environment and possible interact with other players in the shared 3-D gaming
environment. For instance game players may be able to play games against other
game players or play games with other game players. The gaming machines may be
linked via a local area network, a wide area network, the Internet, private intranets

and virtual private intranets.

A plurality of photographs from virtual cameras in one or more 3-D gaming
environments may be arranged as a number of smaller game windows on a display
screen on the gaming machine. For example, the display screen may be divided into
four equally sized game windows. As another example, a smaller game window may
be generated within a larger game window on the display screen like picture-in-
picture on a Television. The multiple game windows may contain photographs
generated from 3-D virtual gaming environments both local and remote to the gaming
machine. In addition, the multiple game windows may contain information from other
sources. For instance, the game windows may each contain entertainment content
such as an advertisement, news, stock quotes, electronic mail, a web page, a message
service, a locator service or a hotel/casino service, a movie, a musical selection, a
casino promotion and a broadcast event. Further, the windows may contain traditional

casino games generated from 2-D objects.

The present invention is not limited to windows arranged in an essentially
planar manner on the display screen, i.e. rectangular windows arranged side by or
over-layered on top of one another. A 3-D interface may be employed where the game
windows are arranged in 3-D geometric pattern. In one embodiment, the 3-D interface
may be a virtual 3-D gaming environment used to organize gaming information for
viewing by a game player. FIGs. 8 and 9 are perspective drawings of a 3-D interface

800 for a gaming machine for one embodiment of the present invention.
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In FIG. 8, six 3-D game windows are arranged on a display screen 802. Five of
the 3-D game windows, 804, 808, 811, 812 and 814 are arranged in a cubic manner
and one game window, 816, is displayed on a surface essentially parallel to the
display screen. The cubic arrangement of the windows may be generated by rendering
an open box in a 3-D virtual gaming environment. The five sides of the box are each
used as a game window. Next, the game information shown in each of the five 3-D
game windows are rendered to the 5 sides of the box. Then, a virtual camera
positioned directly above the box may be used to render the photograph displayed on
the display screen 802. With this approach an)'l of the methods described above with
regard to manipulating a virtual camera in a virtual camera in a 3-D gaming

environment may be applied to the 3-D interface 800.

In FIG. 8, game window 804 is used to display attract information, game
window 814 is used to display a bonus slot reel game, game window 812 isused to
display a slot game, game window 808 is used to display a multi-hand card game and
game window 811 is used to display a gaming tutorial. The displaying of information
in the 3-D interface 800 may involve multiple transformations and rendering in
different game environments. For instance, the multi-hand card game may be rendered
in a first gaming environment. Then, a virtual camera in the first gaming environment
may be used to generate a photograph showing a portion of the multi-hand card game
(e.g. 3-D to 2-D transformation). Then, the photograph may be rendered in the game
window 808 in the 3-D interface virtual environment (2-D to 2-D transformation).
Nexl, a virtual camera in the 3-D interface environment may be used to render a
photograph including game window 808 which is displayed on at least one display
screen on the gaming machine (3-D to 2-D transformation). Game information may
also be directly rendered into game windows in the 3-D interface virtual environment.
For instance, the attract information in game window 804 may be directly rendered in

the 3-D interface virtual environment.

The information in each of the windows is mapped to a particular side of the
cube in the 3-D interface gaming environment. In one embodiment, a user of the 3-D
interface may be able manipulate the mapping of the game windows. For example, a
user may be able to exchange the position of various game windows such as
exchanging the position of windows 811 and window 812 (see FIG. 9). When the

game windows are exchanged, the 3-D interface may appear to rotate or move in
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some manner and other game windows may appear on the display screen while other
windows may move off of the display screen. As another example, when the mapping
is changed, the game windows may be re-rendered with the game information in each

of the windows swapped.

Game window 816 is used to convey game window information about active
game windows on the display screen 802. An “active game window” is a game
window that may be operated actively by a user of the gaming machine. The user may
use an input mechanism on the gaming machine such as a touch screen or mouse with
cursor 803 to select a window for activation. In FIG. 8, the active game window is
811 which is being used to present a tutorial for playing a card game. Game 816
indicates that the tutorial is for *“Pai gow poker.” The user may move a cursor over
different game windows in the 3-D game interface to obtain information about each
game window. For instance, when the cursor 803 is moved from game window 811 to
game window 812, the information in the game information window 816 may change

to indicate that game window 812 is a slot game.

In one embodiment, the game windows may contain shared information. For
instance, the multi-hand card game window 808 may be a shared game where each of
the three card hands is played by a different player and the players are competing
against one another. Therefore, the game window 808 may be used to participate in a
card game tournament but also engage in other activities while watching the activities
occuring in the game tournament. As another example, two players may be able to
compeie in a game of checkers. In another example, the bonus game 814 window may
display a bonus game that is triggered by the activities of multiple players linked
together on different gaming machines. Further, the bonus game may be visible to

each of the players participating in the bonus game.

The players playing the shared game may be participating via different gaming
machines. To share the game, the gaming machines may be linked via a local area
network, a wide area network or combinations thereof. A remote gaming device in
communicalion with a group of gaming machines, such as game sharing serveror a

tournament game server, may also be used to enable game sharing between groups of

gaming machines.
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Updates of game windows may occur in a simultaneous manner. Thus, while a
game player is using a first game window, information in other game windows may
be updated. For instance, while the game player is watching the tutorial in game
window 811 updates of the multi-hand card game window 808, such as cards being
dealt, may be occurring. As another example, a live video feed such as sporting event
may be viewed in one of the game windows. As the live video feed is continually
updated, the game player may play a game of chance in one of the other game

windows.

In another embodiment, the multi-hand card game in the multi-hand card
game window 808 may be a multi-hand poker game. The multi-hand poker game may
be rendered in a 3-D multi-hand poker hand gaming environment. The number of
hands rendered may range from 1 to a very large number of hands (e.g. millions)
However, a thousand poker hands may be a practical upper limit. In this game, the
player may select the number of hands to be played by betting. The player may select
coins (wager amount) per hand and increment the bet until the player reaches the
desired number of hands or all the hands available for betting (e.g. the maximum
number) have been selected. The maximum number of hands available for betting
may be some reasonable limit, such as 1000. The maximum number of hands can be
set in the gaming machine such is in the game configuration or paytable

configuration.

In one embodiment of the multi-hand poker game generated in a 3-D gaming
environment, the player initiates a game and a first hand consisting of five cards is
dealt with the types of cards showing (e.g. face card or number card as well as a suit).
The remaining hands are dealt showing only card backs. When the player holds a
card, the other hands show the same hold cards, When a player unholds, the other
hands unhold. When the player selects redraw, the hands all start drawing the new
cards from unique decks (with the original hold cards removed from all of them). To
display the game, a virtual camera could fly over each of hands as they are being
rendered to gencrate an effect similar to the text at the beginning of star wars (e.g. the
hands appear to be scrolling up the screen in “space”, shrinking and disappearing into
the horizon as the hands move farther away. Once the virtual camera reaches the last
hand, it can reset to the main hand i.e., the original dealt hand, which now has its own

unique rendered cards. The user could also manually control the camera to review the
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cards, or start playing again. In addition, the cards could be displayed in multiple

game windows of the 3-D interface 800.

In FIG. 9, another embodiment of the 3-D interface 800 is shown. The cubic
arrangement of the windows has been reduced in size in the display screen 802 as
compared to FIG. 8. An important advantage of the present invention is the ability to
scale objects (either larger or smaller) and then render objects in the virtual gaming
environment with proper perspective. When 2-D objects are scaled by any si gnificant
amount, the scaling can distort the rendered objects reducing the quality of any

graphics presentation using the scaled 2-D object.

On the display screen 802 in FIG. 9, the mapping of the game windows has
been changed as compared to FIG. 8. The tutorial game window 811 has been
exchanged with the slot game window 812. The slot game window has become the
wactive” window as indicated by the cursor 803. The game information window
indicates that the player has wagered 3 credits on the slot game showﬁ in the slot

game window 812 and has 100 credits available for game play.

The bonus game window 814 in FIG. 8 has been replaced with 5 additional
game windows 818 arranged in a cubic pattern. These game windows may be selected
by a user and rotated into view to replace game windows 804, 808, 811 and 812. The
present invention is not limited to the arrangement of game windows as shown in
FIGs. 8 and 9 which are presented for illustrative purposes only. A 3-D game
interface environment may be generated that uses nearly an unlimited variety of game
window arrangements. For example, the game windows may be arranged on any
combination of different polyhedron surfaces. Some game windows may be rendered
on curved game surfaces and the colors of different game windows may vary to aid a
user in identifying various features of the 3-D game interface. For instance, the active

game window may be displayed with a green border.

Two additional game windows, 820 and 822 around game windows, 804, 806,
808, 811, 812 and 818. Game window 820 displays scrolling news while game
window 822 displays casino event information. Game windows 820 and 822 may be
used to display button menus, game service menus, entertainment content and any

other type of information that may be displayed in any other game window. In one
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embodiment, game windows 820 and 822 may be displayed and then removed. When
the game windows, 820 and 822, are removed the other game windows in the screen
may be enlarged to fill the space occupied by game windows 820 and 822. The
shrinking and enlarging of the windows may be initiated by a player playing the game
or may be triggered by game events occurring during game play on the gaming

machine.

FIG. 10 is a flow chart depicting a method of playing a game on a gaming
machine using a 3-D interface. In 1000, a 3-D game interface is generated. The 3-D
game interface comprises a plurality of game windows arranged within a 3-D game
interface model or environment as described with respect to FIGs. 8 and 9. In 1002,
game window content is mapped to each of the 3-D game windows in the 3-D game
interface model. The game window content may be a game of chance, bonus game,
entertainment content as previously described, or even a blank window. The game
window content map may be used to allow the contents in each of the game windows
10 be redistributed in different game windows to create a new game window content

map. For example, as described above, the content in two game windows may be

swapped.

In 1004, the game window content in each game window is rendered to the

game window. In one embodiment, a first two-dimensional projection surface (e.g.,
an image from a virtual camera) derived from a 3-D coordinates of a first surface in a
3-D gaming environment may be rendered to one or more of the game windows in 3-
D game interface medel. In 1006, a virtual camera in the 3-D game interface model
may be used to render a second two-dimensional projection surface derived froma 3-
D coordinates of a second surface in the 3-D game interface model. In 1006, the
rendered second two-dimensional projection surface may be displayed to at least one
display screen on the gaming machine. In 1010, one or more games of chance may be
presented on the gaming machine using one or more of the 3-D game windows in the
3.D game interfaces. As previously described, multiple games of chance presented in

multiple game windows may be played ina sequential or paralle] manner.

FIG. 11 is a flow chart depicting a method of displaying game information on
a gaming machine. In 1100, a first game window with a first size is generated on a

display screen on the gaming machine. The first game window may be part of 2 3-D
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game interface comprising multiple game windows as described with respect to FIGs.
8,9 and 10. In 1102, a first two dimensional projection surface derived from 3-D
coordinates a surface in a 3-D gaming environment (e.g., an image from a virtual
camera in the 3-D gaming environment), is rendered to fit within the size of the first

game window. In 1104, the rendered first two-dimensional projection surface is

displayed in the first game window on the display screen.

Tn 1106, the first game window is reduced to 2 second size, In 1108, the same
game window content is rendered to fit within the reduced first game window. The
game window content of the first game window may be held constant during a game
window size transition but may be later varied after the transition of the game window
to the new size. Therefore, a second projection surface derived from the same 3-D
coordinates of the surface in the 3-D gaming environment as in 1 102 is rendered
accounting for the new window size. In 1111, the second two-dimensional projection

surface is displayed in the reduced first game window on the gaming machine.

To account for a change in game window size, the rendering may involve
adjusting the parameters of a transformation performed by a virtual camera in the 3-D
gaming environment to produce E;I “photograph” that fits in the window. This
transformation may be performed while the 3-D coordinates of a captured surface in
the 3-D gaming environment remain constant. In addition, the transition between the
first game window size and the second game window size may be gradual. Thus, the
first game window may be rendered in & series of sizes going from the first size to the
second size where the 3-D coordinates of the captured surface in the 3-D gaming
environment remain constant but the “photograph” from the virtual camera is
rendered to fit in each of the window sizes generated during the transisition. The
method is not limited to reducing the size of game windows and may also be applied

to increasing the size of game windows.

In 1112, one or more new game windows may be generated in the display
space created by the reduction in size of the first game window. In 1114, information
such as but not limited to game information, attract information, entertainment
content, player preference information and gaming machine operational information

may be displayed in the new game windows. In one embodiment, the new game
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* windows may be removed and the first game window may be returned to its original

size.

An input Jocation on a display screen of a gaming machine is often an
important parameter for operating a gaming machine. The input location on the
display screen may be used to determine whether an input button modeled on the
display screen has been activated. The input location on a display screen may be
determined from a cursor location on the display screen or an input to a touch screen
on top of the display screen. The cursor may be moved by a mouse, touch pad or
joystick on the gaming machine. Then, input location of the cursor may be specified
by using an input mechanism on the gaming machine, For instance, a user may hit an

“enter button” on a mouse or a joy-stick.

In traditional gaming machines, the position of input buttons or input surfaces
modeled on a display screen on the gaming machine are fixed. As described above,
input buttons that may be used with a touch screen or a screen cursor and screen
cursor controller may be modeled in a 3-D gaming environment. In the present
invention, the position of these buttons on the display screen may vary asa function
of time. For instance, the position of an input button or input surface modeled in a 3-
D gaming environment may change on the display screen when a position of a virtual
camera in the 3-D gaming environment is changed or an object in the 3-D gaming
environment is moved. The position of the input buttons may change as a result of
user input into the gaming machines or some other game event. For instance, the
position of the button on the display screen may be change or an area occupied by the
input button on the display screen may change as a view of the input button is
changed. Thus, methods are needed to account for a change of position or size of an
input button modeled on the display screen o determine when an input button has
been activated. A few methods of accounting for input buttons with variable positions

and sizes are described as follows with respect to FIGs. 12A-12E and FIGCs. 13.

FIGs. 12A-12E are perspective drawings of screen input interfaces modeled
in a 3-D gaming environment on a gaming machine. In FIG. 124, a game display 158
is on a surface 156 comprising a phurality of elements 152 modeled in a 3-D gaming
environment with coordinate system 150. A 3-D dimensional input button 159 is also

modeled in the game display 158. A virtual camera 154 is positioned in the game
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environment and used to render a photograph of the game display 158 with the input
button 159. In FIG. 12 B, the rendered photograph 160 is displayed in game window
161 which may be displayed on a portion of a display screen on a gaming machine.

The game window 161 has dimensions I by J which may correspond to a pixel length
and a pixel width on the gaming machine. The game window 161 may be divided up
into a 2-D grid of pixel locations. The input button 159 occupies a certain number of

pixels on the game window 161,

In FIG. 12C, a screen input is detected at the screen location specified by the
cross hairs 164. The screen input may be generated by a touch screen or some other
input device on the gaming machine. In one embodiment of the present invention, the
2-D coordinates of the screen location and knowledge of the transformation used to
render the 2-D view from the 3-D virtual gaming environment on the display screen

may be used to generate a line in the 3-D gaming environment.

In Fig. 12D, an “input line” 165 is generated in the 3-D gaming environment
from the 2-D coordinates of the screen location at 164 and a transformation used to
render the 2-D view 166 in the game window 161 in FIG. 12C. The coordinates of the
“input line” are checked to determine whether the input line intersects with an input
button modeled in the 3-D gaming environment. In FIG. 12D, the line 165 intersects
with input button 159. When the “collision” is detected, the gaming machine may
determine'whether the input button is “active.” When the input button is active, the
gaming machine may implement a gaming event specified by the input button. For
instance, the gaming event may be to initiate a game on the gaming machine. When
the input button is not active, the gaming machine may ignore the collision. When a
non-rectangular coordinate system is used to model the 3-D gaming environment, the
input line may not be straight and may be a curved line. Often the input line is
referred to a &s a ray and determining whether a collision has occurred is referred to as

casting a ray.

After a collision has been detected on an “active™ input button, the input
button may be animated in some maaner. For instance, the input button may be shown
sinking into a surface from which it protrudes as if it were physically depressed. In
Fig. 12 D, the input button 159 is shown in a depressed position in the 3-D gaming
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environment. In FIG. 12 E, the depressed button is rendered in a photograph 162

shown in the game window 161.

FIG. 13 is a flow chart depicting a method of detecting input button collisions
for input buttons modeled in a 3-D gaming environment on a gaming machine. In
1300, one or more 3-D models of input buttons are generated in a 3-D gaming
environment. In 1302, a 3-D surface in the 3-D gaming environment is selected that
includes at least portion of one or more input buttons modeled in the 3-D gaming
environment, In 1304, a two-dimensional projection surface is rendered from the
selected 3-D surface in the gaming environment. As noted above, the 3-D surface may
be considered a 3-D object and a 2-D projection surface may be considered a 2-D
image. In 1306, the rendered two-dimensional projection surface is displayed to at

least one display surface on a gaming machine.

In 1308, at least one or the one or more input buttons modeled in the 3-D
gaming environment are activated. In 1310, an input location corresponding to a 2-D
coordinate on a display screen is received. In 1311, an input line is generated in the 3-
D gaming environment based on the coordinate transformation used to render the
two-dimensional projection surface in 1304, In 1312, the input line is compared to 3-

D surface locations in the 3-D gaming environment.

In 1314, when a collision between the input line and an input buttons in the 3-
D gaming environment are not detected, the screen input is ignored by the gaming
machine. In 1315, when a collision between the input line and an input button has
been detected, the gaming machine determines whether the input button is active. '
When the input button is not active, the screen input is ignored by the gaming
machine. In 1316, when the input button is active, the gaming machine may execute

the action specified by the input button. For instance, a game of chance may initiated

on the gaming machine.

Although the foregoing invention has been described in some detail for
purposes of clarity of understanding, it will be apparent that certain changes and
modifications may be practiced within the scope of the appended claims. For instance,
while the gaming machines 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
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accordance with this invention is not so limited. For example, gaming machine may
be provided without & 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,
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The claims defining the invention are as follows:

1. A gaming machine comprising:

a master gaming controller designed or configured to control a game of chance
played on the gaming machine wherein said control includes executing game logic and to
receive a wager on the game of chance;

a virtual 3-D gaming environment available for rendering a game outcome
presentation for the game of chance wherein surfaces are defined in the virtual 3-D
gaming environment by specifying vertices in a 3-D coordinate system associated with
the virtual 3-D gaming environment;

the game logic designed or configured to;

1) determine a game outcome related to the wager on the game of
chance;

2) specify a plurality of surfaces defined in the virtual 3-D gaming
environment including at least one surface on which the game outcome is drawn;

3) position a virtual camera at a first location in the virtual 3-D
gaming cnvironment such that a first portion of the plurality of surfaces is in view of the
virtual camera;

4) render one or more first two-dimensional images derived from the
first portion of the plurality of surfaces in view of the virtual camera at the first location;

5) receive information indicating a selection made by a user;

6) determine a path and an orientation along the path of the virtual
camera in the virtual 3-D gaming environment based upon the selection made by the user
wherein at a start of the path the virtual camera is in the first location;

7) render a plurality of second two-dimensional images derived from
the plurality of surfaces wherein along the path of the virtual camera the game outcome
drawn on the one or more plurality of surfaces comes into view of the virtual camera;

one or more display devices for displaying the first two-dimensional images and
the second two dimensional images including the game outcome;
an input mechanism operable to receive at least an indicia of credit; and

an output mechanism for allowing a player to receive the indicia of credit.
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2. The gaming machine of claim 1, further comprising:

a multi-headed video card.

3 The gaming machine of claim 2, wherein a first head on the multi-headed
video card is used to render one or more two-dimensional images derived from first
surfaces a first virtual 3-D gaming environment and a second head on the multi-head
video card is used to render one or more two-dimensional images derived from second

surfaces in a second virtual 3-D gaming environment.

4, The gaming machine of claim 3, wherein
rendered two-dimensional images from the first head and rendered two-
dimensional images from the second head are displayed simultaneously on the a same

display.

5. The gaming machine of claim 3, wherein
rendered two-dimensional images from the first head are displayed on a first
display end rendered two-dimensional images from the second head are displayed

simultaneously on a second display.

6. The gaming machine of claim 5, wherein the second display is located on

a second gaming machine.

7. The gaming machine of claim 1, further comprising:
a plurality of display devices wherein each display device is designed to display a

portion of a rendered two-dimensional image.

8. The gaming machine of claim 7, wherein video feeds for each of the

plurality of display devices is provided from a single video card.

9. The gaming machine of claim 7, wherein a first display is coupled to the

gaming machine and a second display is coupled to a second gaming machine.
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GAME INTERFACE MODEL 1000
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WINDOWS IN THE 3-D GAME INTERFACE MODEL 002
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GENERATING ONE OR MORE 3-D MODELS OF INFUT BUTTONS IN
A 3-D GAMING ENVIRONMENT 1300

!

SELECTING ONE OR MORE 3-D SURFACES IN THE 3-D GAMING
ENVIRONMENT WHERE EACH OF THE 3-D SURFACE INCLUDE AT
LEAST A PORTION OF ONE OF THE INPUT BUTTONS 1302

v

RENDERING TWO-DIMENSIONAL PROJECTION SURFACES
DERIVED FROM THE 3-D SURFACES IN THE

3-D GAMING ENVIRONMENT 30
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DISPLAYING THE RENDERED TWO-DIMENSIONAL PROJECTION
SURFACES TO A DISPLAY SCREEN ON THE GAMING MACHHl\TéFEM
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ACTIVATING AT LEAST ONE OF THE ONE OR MORE INPUT
BUTTONS MODELED IN THE 3-D GAMING ENVIRONMENT1
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RECEIVING AN INPUT LOCATION CORRESPONDING TO A
LOCATION ON THE DISPLAY SCREEN
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GENERATE INPUT LINE
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COMPARING THE INPUT LINE TO SURFACE LOCATIONS OF THE
ACTIVATED INPUT BUTTONS IN THE 3-D GAMING
ENVIRONMENT 1312

PERFORM ACTION
| SPECIFIED BY INPUT
BUTTON 31316

FIGURE 13
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