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METHODS AND DEVICES FOR DISPLAYING MULTIPLE GAME
ELEMENTS

CROSS-REFERENCES TO RELATED APPLICATIONS

This application is a continuation-in-part of United States Patent Application
No. 11/112,076, entitled “VIRTUAL CAMERAS AND 3-D GAMING
ENVIRONMENTS IN A GAMING MACHINE” and filed April 22, 2005, which is a
continuation of United States Patent Application No. 09/927,901, entitled “VIRTUAL
CAMERAS AND 3-D GAMING ENVIRONMENTS IN A GAMING MACHINE”
and filed August 9, 2001 (now issued as United States Patent No. 6,887,157), both of
which are hereby incorporated by reference. This application also claims priority to
United States Provisional Patent Application No. 60/752,014, entitled “BINGO
GAMES THAT PROVIDE SIMULATED CLASS Il GAME OUTCOMES” and
filed December 19, 2005, which is also hereby incorporated by reference. This
application is related to United States Patent Application No. 11/402,726, entitled
“USING MULTIPLE BINGO CARDS TO REPRESENT MULTIPLE SLOT
PAYLINES AND OTHER CLASS Il GAME OPTIONS” and filed April 11, 2006,

which is also hereby incorporated by reference.

FIELD OF THE INVENTION

This invention relates to game presentation methods for gaming machines such

as slot machines and video poker machines.

BACKGROUND OF THE INVENTION

As technology in the gaming industry progresses, the traditional mechanically
driven reel slot machines are being replaced with electronic counterparts having video
displays such as liquid crystal disf)lays (“LCDs”) or the 1i1{e. These video/electronié
gaming advancements enable the presentation of more complex games, which would

not otherwise be possible on mechanically driven gaming machines.
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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. The visual and audio components of the gaming
presentation may be used to draw a player’s attention to various game features and to

heighten the player’s interest in additional game play.

One method for maintaining a player’s interest is to present multiple game
elements at the same time during a game presentation. Such game elements may
include, but are not limited to, multiple bingo cards and multiple hands of playing
cards. Games involving multiple bingo cards are becoming quite popular. Moreover,
some variants of poker include game presentations wherein a hundred or more poker

hands are played during each game presentation.

Challenges associated with presenting multiple game elements in a single
game presentation include display size and display resolution. For instance, in a poker
game wherein one hundred or more poker hands are displayed during each game
presentation, each card must be drawn quite small in order to display all of the cards
on a single display screen. As the number of game elements presented in a game
presentation increases, the amount of detail may be limited by the screen resolution.
The lack of detail and small size of each element can make it difficult for players to
understand or fully appreciate game events, including but not limited to game
outcomes. Therefore, such display limitations may make game play less interesting

and may even discourage some people from playing.

It would be desirable to provide methods and devices that allow multiple game

elements to be presented on a video gaming machine in a more satisfactory fashion.

SUMMARY OF THE INVENTION

This invention addresses the needs indicated above by providing methods and
devices for presenting a plurality of game elements on one or more display devices.
The game elements may comprise, for example, bingo cards, playing cards, hands of

playing cards, etc. Some implementations of the invention involve displaying a

2
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plurality of game elements as surfaces of at least one virtual three-dimensional object.
Preferably, the orientation of the virtual three-dimensional object can be varied to
display selected game elements. The game elements may be selected by a player
and/or by a logic device. In some implementations, the three-dimensional object

comprises a “carousel” that can be re-oriented (e.g., rotated) to display game elements.

Some implementations of the invention provide a method of displaying
multiple game elements, including but not limited to multiple bingo cards. The
method includes these steps: determining when a player will use B bingo cards in a
bingo game, where B is a number greater than a predetermined number N of bingo
cards that can simultaneously be displayed in a first area of a first display device;
selecting automatically N of the B bingo cards to be displayed in the first area; and
displaying NV automatically selected bingo cards in the first area. In some such
implementations, all B bingo cards may be displayed in a second area of the first
display device. Selected bingo numbers may be displayed in a third area of the first

display device.

The method may include the step of providing a graphical user interface
(“GUI) in a second area of the first display device. The GUI may be configured to

allow the selection of bingo cards.

The method may include the step of ascertaining when a player will use §
bingo cards, where S is less than or equal to N. When it is ascertained that a player
will use S bingo cards, the S bingo cards may be displayed in the first area. If §is less
than N, the displaying step may involve displaying S bingo card fronts and N-§ bingo
card backs, blanks, etc.

The selecting step may involve selecting NV bingo cards that were most recently
selected by a player. The displaying process may include the following steps:
displaying the N bingo cards on V corresponding sides of a bingo card carousel;
displaying a side view of the bingo card carousel; and rotating the bingo card carousel
such that N most recently selected bingo cards are in view. The selecting step may
comprise selecting N bingo cards having the highest-ranking patterns after bingo

numbers have been selected during a bingo game.
3
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The displaying step may comprise displaying the N bingo cards on N
corresponding three-dimensional surfaces. The N corresponding three-dimensional
surfaces may be sides of a bingo card carousel, and the displaying step may involve

displaying a side view of the bingo card carousel.

Some such methods of the invention facilitate the presentation of Class II
games, such as bingo games, that simulate Class III games. One such method
involves the steps of displaying a bingo outcome of a bingo game in at least the first
area of the first display device and displaying a simulated Class III game outcome that
is based on the bingo outcome. The simulated Class Il game outcome may be

displayed on the same display device or on a second display device.

In some such implementations, the simulated Class III game outcome
comprises a slot game outcome. If so, the method may involve the steps of receiving
an indication of how many paylines P have been selected and determining B according
to P. In some instances the number of paylines of the slot game corresponds with B,

but this is not necessarily the case.

Various method of the invention may be implemented as computer program
products, including but not limited to one or more machine-readable media on which
program instructions for implementing any of the methods described above are stored.
Many 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.
Similarly, methods of the invention may be implemented in various types of hardware

and/or firmware.

For example, some embodiments of the invention provide a gaming machine
that includes the following elements: a network interface; at least one user input
device; a first display device; and at least one logic device. One of the user input
devices may comprise a GUI in a second area of the first display device that is

configured to allow selection of bingo cards.
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The logic device is configured to do the following: determine, based at least in
part on input received from the user input device, when a player will use B bingo
cards in a bingo game, where B is a number greater than a predetermined number N of
bingo cards that can simultaneously be displayed in a first area of the first display
device; select N of the B bingo cards to be displayed in the first area; control the first
display device to display N selected bingo cards in the first area; and provide a bingo

game according to bingo game information received via the network interface.

A logic device may be further configured to control the first display device to
display all B bingo cards in a second area. A logic device may also be configured to

control the first display device to display selected bingo numbers in a third area.

A logic device may also be configured to ascertain when a player will use S
bingo cards, where S is less than or equal to N. In such embodiments, when it is
ascertained that a player will use S bingo cards, a logic device controls the first display
device to display the S bingo cards in the first area. If S is less than N, the displaying
step may involve displaying S bingo card fronts and N-S bingo card backs, blanks, or
the like.

A logic device may also be configured to receive bingo card information from
a user input device regarding selected bingo cards. If so, the selecting step may
involve selecting N bingo cards for which bingo card information was most recently
received. The displaying step may involve the following procedure: displaying the N
bingo cards on N corresponding sides of a bingo card carousel; displaying a side view
of the bingo card carousel; and rotating the bingo card carousel such that N most
recently selected bingo cards are always in view. A logic device may be configured to
select N bingo cards having the highest-ranking patterns after bingo number

information has been received via the network interface.

A logic device may be configured to control the first display device to display
the N bingo cards on N corresponding three-dimensional surfaces. In some such
implementations, the N corresponding three-dimensional surfaces are sides of a bingo
card carousel, and wherein the displaying step comprises displaying a side view of the

bingo card carousel.
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A logic device may also be configured to control the first display device to
display a bingo outcome of a bingo game in at least the first area and to control a
second display device to display a simulated Class Il game outcome that is based on
the bingo outcome. The simulated Class IIT game outcome may, for example,
comprise a simulated slot game outcome, a simulated poker outcome, a simulated
blackjack outcome, a simulated keno outcome or a simulated roulette outcome. For
implementations involving the simulation of a slot outcome, a logic device may be
further configured to receive an indication from a user input device of how many

paylines P have been selected and to determine B according to P.

Alternative methods of displaying multiple bingo cards are provided herein.
One such method includes these steps: determining a number B of bingo cards that a
player has selected for a bingo game; determining whether B is equal to Buux, a
maximum number of bingo cards that can be used in the bingo game; and displaying
fewer than N selected bingo cards on surfaces of a virtual three-dimensional object
when B is less than B.x, wherein N is a maximum number of bingo cards that can
simultaneously be displayed on surfaces of the virtual three-dimensional object. N

selected bingo cards will be displayed when B equals Bjzax.

According to some such methods, N-1 selected bingo cards will be displayed
when B is at least N-1 but is less than Byx. B selected bingo cards when B is at least
one but is less than M.

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.
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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. 5 is a perspective drawing of a gaming machine.

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

presentation using a 3-D virtual gaming environment.

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-12F are perspective drawings of screen input interfaces modeled in

a 3-D gaming environment on a gaming machine.
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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.
FIG. 14A illustrates a display for implementing some aspects of the invention.
FIG. 14B illustrates a display for implementing some aspects of the invention.
5 FIG. 14C illustrates a display for implementing some aspects of the invention.
FIG. 14D illustrates a display for implementing some aspects of the invention.

FIG. 15A illustrates a display layout for implementing alternative aspects of

the invention.

FIG. 15B illustrates a display for implementing alternative aspects of the

10 invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

In this application, numerous specific details are set forth in order to provide a
thorough understanding of the present invention. It will be obvious, however, to one
skilled in the art, that the present invention may be practiced without some or all of
these specific details. In other instances, well known process steps have not been

described in detail in order not to obscure the present invention.

The present invention provides various methods and devices for presenting a
plurality of game elements on one or more display devices. Preferred
implementations of the invention allow games that can involve a large number of
game elements (such as bingo cards, playing cards, hands of playing cards, etc.) to be
presented in a manner that is entertaining to a player and that provides a satisfactory

amount of information to the player.

FIG. 1 is a perspective drawing of a 3-D virtual gaming environment 100
implemented on a 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.

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 3-D object in
the 3-D gaming environment. The captured surfaces in 2-D view are defined in the 3-

dimensional coordinates of the virtual 3-D gaming environment and converted to-a 2~

9
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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 applied in 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 a complicated 3-D model.
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

10
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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 with a 3-D
system versus a 2-D system without resoﬁing 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-dimensional 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
to generate new 2-D views from different viewpoints of the 3-D object. For instance,
when a picture of a playing card is rendered on.current gaming machines, 3-D
informatioﬁ, 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 a game of chance modeled in a 3-D gaming environment is greater than the
potential game playing area of a 2-D gaming environment. For instance, a game of
chance may be presented on each of the six sides of a cube modeled in a virtual
gaming environment. To play the game chance, 2-D views of the cube from different
viewpoints in the 3-D gaming environment may be rendered in real-time and
presented to the player. As described below, in some embodiments, the player may
even select the viewpoint in the 3-D gaming environment used to generate the 2-D

view.

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 EPROM on the

11
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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 viewpoeint 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 on a 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.

Retuming to Fig. 1, the 3-D gaming environment 100 includes three objects:
1) a rectangular box 101 on top of, 2) a plane 114 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 elements. The surface elements may comprise different
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

12
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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 coordinate 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 each 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 ability to
absorb different wave-lengths of light, b) a material’s ability to reflect different
wavelengths of light (reflectance), c) a material’s ability to emit certain wavelengths
of light such as the 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.

14



10

15

20

25

30

WO 2008/005278 PCT/US2007/015015

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 silading 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 to each surface element. In some gaming environments, multiple light
sources may be used where the number of lights and the intensity of each light source
change with time. Typically, in real time 3D, the light sources do not generate
shadows and it is up to the 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 enviromment 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 correction. Perspective correction is
accomplished by transforming points towards the center of the 2-D view screen. The
farther away an object is from the viewpoint in 3-D gaming environment, the more it

will be transformed into the center of screen.
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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 any
limes that are not straight up and down, straight across (left and right) or at 45 degrees
on the display screen. Stair stepping produces a visually unappealing effect, thus,

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

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 fixed. 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 dynamic effects are possible. For instance, box 127 may
appear to rotate while remaining in a fixed position or may rotate while also
translating to generate an effect of bouncing or tumbling. 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
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environment of the present invention. The effects described above have been provided

for illustrative purposes only.

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
game 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 allow game outcome presentations to be
generated for different games of chance. For instance, a card hand for a poker game or
black jack game may be rendered on each of the faces 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 garﬁing 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,
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i.e. without any input by the game player or the game player may affect the game
outcome according to one or more decisions. For instance, in a video poker game, the
game outcome may be determined according to cards held or discarded by the game
player. While in a slot game, the game outcome, i.e. the final position of the slot reels,

is randomly determined by the gaming machine.

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 paralle] game methodology are
described in co-pending U.S. application no. 09/553,437, filed on April 19, 2000, by
Brosnan et al. and entitled “Parallel Games on a 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 to

leave the gaming environment. As another example, reels on a slot display rendered in
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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.

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

mode.

In another embodiment of the present invention, a virtual person, e.g. a 3-D
dimensional model of a portion (e.g., face, hands, face, head and torso, etc.) or all of a
human being may be rendered in the 3-D gaming environment. The virtual person
may be animated. For the instance, by adjusting parameters of the 3-D 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 person a particular
question via an input mechanism on the gaming machine such as microphone on a
gaming machine equipped with voice recognition software. Next, the virtual person
may appear to speak a response to the question input by the user. Animated 3-D
models for other objects, such as animals or fictional characters, may also be used in

the 3-D gaming environment.

After the gaming environment is defined in 3-dimensions, to display a portion
of the 3-D gaming 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.
Transformatjons 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
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photographs taken by the virtual camera in the gaming environment may be

considered 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 photograph
may be generated from portions of a first photo graph generated using an orthographic
view and portions of a second photograph generated using a perspective view. The
portions of the photographs comprising the composite photo graph 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 surface
may also be considered 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 screens 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
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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
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!XS$ from VideoLogic Systems (VideoLogic Systems 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 employed. In one
embodiment, the video card may be a multi-headed 3-D video card, such as a Matrox

G450 (Matrox Graphics Inc., Dorval, Quebec, Canada). Multi-headed video cards let
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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
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 a 3-
D gaming environment . The rendered first and second images from the first head and
the second head may be displayed simultaneously on the same display or the first
image may be displayed on a first display and the second image may be displayed on a

second display.

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 on 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.
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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,
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 secorid 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, a 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.
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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.

The sequence of photographs from the one or more virtual cameras in the
gaming environment may be generated from at least one virtual camera with a
position and lens angle that varies with time. For instance, lens 106 may represent the
position of a virtual camera at time, t, lens 105 may represent the position of the
virtual camera at time, t;, 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 t,, t, t; generating a sequence of photographs that appears to pan
through the virtual gaming environment. Between the positions at times ty, t, 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 a 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 when a particular scene for a game event in a game outcome
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presentation is needed such that the scene may be rendered in “real-time”. A scene
may be defined by the positions of one or more virtual cameras in one or more gaming
environments as a function of time. The scenes may be modularized, i.e. a library of
scenes may be generated, so that they may be incorporated into 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
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 a 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 cityscape, such as New York, while a second gaming
environment may involve a cityscape, such as Paris. During a game play on a garning
machine, a player may be able to select New York or Paris as a cityscape 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 memory 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
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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
muitiple hand card games, a player may be able to zoom-inon a particular hand to
“expand on demand” the hand increasing the visibility of the hand. For instance, a
player may use an input mechanism to “scroll” the camera and view larger portions.
As another example, the player may be able maneuver a virtual camera through the
gaming 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 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 area in a 3-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. Since the viewpoint in the 3-D'model may be varied, the
player or gaming machine may zoom-in on one or more games of interest, some of

which may be hidden in a current 2-D view, and select a desirable resolution level.
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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 typés of symbols on 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 a mechanical slot display. At most, nine
symbols, e.g. the three double bars, three sevens and three triple bars may be viewed
on the mechanical slot display. When 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 a 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,
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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
virtual camera captures a “triple bar” symbol (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. Finally, 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, 253
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 it to a

display viewed by a player.
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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,
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 virtual coins

may be added to the hopper to simulate a win.

In another embodiment of the present 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 simultancous
game play and 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
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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 virtual 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
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 machine. 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 embodiment, 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 FDA, 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 a 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 in a 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.
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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 arches. 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 gamin'g
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
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 (e.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 go to 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

31



10

15

20

25

30

WO 2008/005278 PCT/US2007/015015

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, a 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 monitor 42 visually display a game
presentation, including one or more bonus games, controlled by a master gaming
controller (not shown). The bonus game may be included as a supplement to the
primary game outcome presentation on the gaming 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
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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.5, 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 a finger print recording
device or a retina scanner. Methods and apparatus for capturing a player’s image to a
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 part, 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 game display — mechanical or
video, while others are designed for bar tables and have displays that face upwards.
As another example, a game may be generated in on a host computer and may be
displayed on a remote terminal or a remote gaming device. The remote gaming device

may be connected to the host computer via a network of some type such as a local area
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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 “slim” terminal, a
personal computer (such as a laptop or a desktop computer), 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 to 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, 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, a
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

132, the main video display screen 34 or using some other device which enables a

player to input information into the gaming machine including a key pad, a touch

screen, a mouse, a joy stick, a microphone and a track ball.

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 a virtual
gaming environment implemented on the gaming machine. For instance, a player may
use the virtual camera to “zoom 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
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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
correspond 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 virtual 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 another
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
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
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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. In 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 a
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 a game of chance
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played on the gaming machine and are represented visually are selected. In 705, a 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 corresponding 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 (e.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 cameras located in one or more 3-D gaming
environments on a gaming machine. The photographs may be displayed on one or
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 netwo;'k, 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
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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.

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 any 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 is used to
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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).
Next, 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 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
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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
occurring in the game tournament. As another example, two players may be able to
compete 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
communication with a group of gaming machines, such as game sharing server or a
tournament game server, may also be used to enable game sharing between groups of

gaming machines.

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
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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 generate an effect similar to the text at the beginning of the “Star Wars”
movies (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 hahd, 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 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 significant
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
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“active” window as indicated by the cursor 803. The game information window
indicates that the player has wagered 3 credits on the slot game shown 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
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,
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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
to 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 model. In 1006, a virtual camera in the 3-D game interface model may
be used to render a second two-dimensional projection surface derived from a 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 in a sequential or parallel 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 a 3-D
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.

In 1106, the first game window is reduced to a 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
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coordinates of the surface in the 3-D gaming environment as in 1102 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 a “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 a 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 transition. 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
windows may be removed and the first game window may be returned to its original

size.

An input location 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, a 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.
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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 as a 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 to 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 FIGs. 13.

FIGs. 12A-12E are perspective drawings of screen input interfaces modeled
in a 3-D gaming environment on a gaming machine. In FIG. 12A, a game display 15 8
is on a surface 156 comprising a plurality 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
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 ;’vhich 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 i$ 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
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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” 1s 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 as a ray and determining whether a collision has occurred is referred to as casting

aray.

After a collision has been detected on an “active” input button, the input
button may be animated in some manner. 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
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 genecrated 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

46

PCT/US2007/015015



10

15

20

25

WO 2008/005278 PCT/US2007/015015

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.

In some implementations of the invention, a plurality of game elements may
be displayed as surfaces of at least one virtual three-dimensional object. It is
sometimes impractical (or at least not desirable) to display all game elements at the
same time on surfaces of the three-dimensional object. This may happen, for

example, if more than a threshold number of game elements is active.

Therefore, some such implementations of the invention allow the orientation
of the three-dimensional object to be varied (e.g., by rotation about one or more axes)
in order to display selected game elements. The game elements may be selected by a
player and/or by a logic device. In some such implementations, the orientation of the
three-dimensional object is varied to display game elements that are selected on the
basis of a game outcome. In some implementations, for example, the virtual three-
dimensional object comprises a “‘carousel” that can be re-oriented (e.g., rotated) to

display game elements.
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According to some such implementations, a plurality of game elements may be
displayed as surfaces of a virtual three-dimensional object in a first window of a
display and one or more corresponding game elements may be displayed in a second
window of a display. The first and second window may be displayed in the same
display device or on different display devices, e.g., on the same screen Or on two

different screens of the same gaming machine.

For example, game cards (such as bingo cards or other playing cards) may be
displayed as surfaces of the carousel in one window of a display and as two-
dimensional game cards in another window of the display. In some such
implementations, the game elements may be displayed in a larger size in one window

than in the other window.

Some specific examples of the foregoing implementations will now be
described with reference to Figures 14A et seq. Referring now to Figure 14A, display
1400 is an exemplary display that may be used to implement some aspects of the
present invention. Display 1400 could be presented, for example, on a display device

of a gaming machine.

In this example, display 1400 includes a virtual three-dimensional object
(bingo card carousel 1405) in area 1410. Bingo card carousel 1405 is seen from one
end, much like the perspective of virtual lens 106 of Fig. 1. A plurality of bingo cards
may be displayed as surfaces of bingo card carousel 1405. Although in this
implementation the displayed game elements are bingo cards, other implementations
provide for the display of other game elements, such as playing cards, hands of

playing cards (e.g., poker hands), etc.

Here, the view of bingo card carousel 1405 allows an observer to see five
game elements on five corresponding surfaces. Surface 1415 is in the front and the
bingo card displayed thereon is most clearly visible. Here, a corresponding bingo card
is displayed in window 1440. The bingo cards on surfaces 1420 and 1425 are also
visible, but the bingo cards on surfaces 1430 and 1435 are not clearly rendered.
Accordingly, in this implementation only 3 bingo cards may be clearly displayed at

one time.
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It will often be the case that more than 3 game elements (here, bingo cards)
will be used during a game. Therefore, the present invention provides various
methods for presenting games having additional game elements. In some
implementations, as here, the apparent orientation of bingo card carousel 1405 may be
altered e.g., by rotation about a vertical axis and/or by opening/unfolding bingo card
carousel 1405 to reveal additional surfaces. Changing the orientation of bingo card
carousel 1405 allows for the display different cards at different times, as if the cards
were otherwise displayed on surfaces of a three-dimensional carousel that were not

visible to an observer at all times.

Instead of (or in addition to) changing the orientation of bingo card carousel
1405, some implementations allow the bingo cards to be re-ordered according to user
input and/or according to game results. In this implementation, prior to game play a
player may select bingo cards by accepting or rejecting a bingo card displayed in area
1440, e.g., via a button, a touch screen, etc. Each time a bingo card is displayed in
area 1440, the bingo card is also displayed on surface 1415. Subsequent figures
provide examples of bingo cards being displayed according to interim or final game

results.

It will sometimes be the case that surfaces are displayed for which there is no
corresponding game element. For example, a particular display may allow up to 7
surfaces to be available for displaying a game element, but at time fewer than 7 game
elements will be used for a game presentation. If the game is bingo, it will sometimes
be the case that a player wishes to player fewer than 7 bingo cards at a time. Some
such implementations will cause a “blank” image, a “card back” image (or the like) to

be displayed on surfaces having no corresponding game element.

Display 1400 includes other features for playing a game and/or for conveying
information to a player. For example, window 1445 indicates the current amount ofa
progressive jackpot that a player could potentially win by playing the game. Button
1450 provides access to additional displays that explain game play, bingo win
patterns, interim win patterns and progressive win patterns, pays, etc. After a player
has made a wager and selected bingo cards, window 1440 (or another window) may

indicate whether there are enough players available to play a bingo game. For
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example, one such window could indicate “Waiting for Players” or the like until such
time as there are a predetermined number of players available to play. An audio

prompt may also be provided.

In some implementations, the game begins automatically after there are
sufficient players. In other implementations, a player is notified when there are
enough players available to play a bingo game and must take action (€.g., activating
play button 1450 of Figure 14B) to participate in the game. Game play involves at
least one round of randomly selecting bingo numbers. These bingo numbers are

indicated as balls in “ball draw” area 1460 and as hits on displayed bingo cards.

In this example, the player has selected more bingo cards than can be
simultaneously displayed according to this implementation of the invention (here,
more than 3 cards). Here, a player can interact with the display in order to view
hidden bingo cards. For example, if a player activates area 1420, bingo card carousel
1405 will appear to rotate in the direction of area 1420. Similarly, if a player activates

area 1425, bingo card carousel 1405 will appear to rotate in the direction of area 1425.

It will often be the case that the bingo cards displayed prior to the ball draw
will not be the cards that have the most hits, the highest-value patterns hit, etc., after
the first ball draw. These bingo cards will be of greatest interest to a player and will
convey the most useful information. To allow a player to view such bingo cards,
some implementations of the invention cause the bingo cards to be re-ordered

according to such game results.

One such example is shown in Figure 14B. Here, the player’s bingo cards
have been re-ordered such that areas 1415, 1420 and 1425 indicate the bingo cards
having the most hits after the ball draw. At the moment captured in the *screen shot,”
window 1440 is prompting a player to “DAUB NOW,” indicating that a daub timer is
running. The player could daub, e.g., by activating Play button 1455. In this example,
the player does not daub before the daub timer runs, so the player’s win is slept. (See
window 1440 of Figure 14C.) ' '

However, in the example depicted by Figure 14D, the player has daubed

before the daub timer could run. As before, the selected bingo numbers are indicated
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in Ball Draw area 1460. The player’s bingo cards have once again been re-ordered
such that areas 1415, 1420 and 1425 indicate the bingo cards having the most hits
after the ball draw.

The best result is indicated by the bingo card most prominently displayed by
bingo carousel 1405, which is the bingo card displayed on surface 1415. The same
bingo card is displayed in area 1440. Window 1465 indicates that the pattern of hits
on this bingo card corresponds to a bingo win. In some implementations, if several
bingo cards indicate bingo, interim or progressive wins, these bingo cards will be
successively displayed on surface 1415 and in area 1440. Windows 1470 and 1475

can display bingo win and interim win credits.

Referring now to Figures 15A and 15B, an alternative layout and display will
now be discussed. Referring first to Figure 15A, display layout 1500 includes
carousel 1505 in area 1510. Again, an end view of a virtual three-dimensional
carousel is presented in area 1510. Surfaces 1515, 1520 and 1525 are visible to a

viewer.

Areas 1530 and 1535 are for the display of a progressive meter and a ball
draw, respectively. Area 1540 may be used to convey various types of game
information, including but not limited to an indication of a winning pattern that has

been achieved by hits on one of the bingo cards.

In window 1545, additional game elements may be displayed. For example, if
a player has selected more than 3 bingo cards for a bingo game, some or all of the
additional bingo cards can be displayed in area 1550. The game element in window
1545 that corresponds to that displayed in area 1515 may be highlighted.

In some implementations, the scale of game elements displayed in window
1545 will be changed to ensure that all active game elements can be displayed. In
other implementations, a fixed number of areas is reserved for the display of game
elements in window 1545. According to some such implementations, areas of
window 1545 that are not used for the display of game elements in a particular game

presentation will indicate “card backs” or the like.
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Area 1550 is intended for a button that allows a player to cause game
information, including but not limited to payout information, to be displayed. Area
1555 is reserved for a utility to be determined. Area 1560 indicates a daub counter
and button 1565 allows an automatic dauber to be invoked. Windows 1570, 1575 and
1580 are for the display of a bingo win meter, an interim win meter and a grand prize

meter, respectively. A play/daub button may be displayed in area 1585.

Figure 15B illustrates one exemplary display 1501 that generally corresponds
to layout 1500 of Figure 15A. At the moment depicted in Figure 15B, a jackpot of
$117,019.33 is indicated in window 1530. Moreover, bingo numbers have been

selected and are displayed as numbered balls in ball draw area 1535.

Here, surfaces 1515, 1520 and 1525 of bingo carousel 1505 are displayed
clearly enough to read at least some of their numbers and the indicated hits. Surfaces
1522 and 1527 are hidden in shadow. Surface 1515 is not only centered, but is also
displayed more clearly the other surfaces and occupies more space. Accordingly, the

viewer’s attention is drawn to surface 1515.

Here, area 1545 is configured to display up to 17 complete game elements. In
this implementation, the game elements are bingo cards for which no numbers or
patterns have been rendered. In alternative implementations, patterns and/or numbers

are indicated on such game elements.

However, in this example, an appealing “cleaner” display nonetheless
indicates which bingo cards indicate wins: here, cards 1-5, 9-11 and 16 indicate
interim wins and card 12 indicates a bingo win. Card 11, which is displayed on
surface 1515 of bingo carousel 1505, indicates an interim win. The lower portion of
surface 1515 indicates the card number and the wager amount. The interim win

pattern of card 11 is indicated in area 1540.

Bingo carousel 1505 may be “‘rotated” in order to display additional bingo
cards. Here, bingo carousel 1505 may be rotated to indicate cards to the left of card
11 by activating arrow 1590. Similarly, bingo carousel 1505 may be rotated to

indicate cards to the right of card 11 by activating arrow 1595.
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Areas 1550, 1570, 1575 and 1585 are substantially as shown in layout 1500.
At the instant captured by display 1501, bingo win meter 1570 indicates a bingo win

of $4.35 and interim win meter 1575 indicates an interim win of $109.

Multiple-card bingo games allow a player select up to a maximum number of
bingo cards, which we will call Byax. Let us refer to the number of bingo cards
played in a bingo game as B. The virtual three-dimensional object is capable of

displaying up to N bingo cards. Very often, it will be the case that N < B.

Some implementations of the invention provide an indication when the player
is not playing Buax bingo cards. When it is determined that B < Bux, some
implementations of the invention provide this indication by displaying N- 1 bingo
cards on surfaces of a virtual three-dimensional object. In other words, such
implementations display an empty space, a card back, or the like even when this
causes fewer than B bingo cards to be displayed on the virtual three-dimensional
object. As long as the player is playing B < Baax bingo cards, fewer than N bingo

cards will be displayed on the virtual three-dimensional object.

Following are some examples, wherein the on the virtual three-dimensional
object is a bingo card carousel having 5 surfaces capable of simultaneously displaying
bingo cards (V=5). The surfaces will be referred to as surface_1 through surface_5, in
left-to-right order. In this example, the bingo game can play a maximum of 20 bingo

cards, so Byux, = 20.

When B=1, the carousel display is as follows: surface_1=blank,
surface_2=blank, surface_3=bingo_card_1, surface_4=blank, surface S5=blank.

When B=2, the carousel display is as follows: surface_l1=blank,
surface_2=blank, surface_3=bingo_card_1, surface_4=bingo_card_2,
surface_5=blank.

When B=3 through 18, the carousel display is as follows: surface_1 =blank,
surface_2=blank, surface_3=bingo_card 1, surface_4=bingo_card_2,

surface_5=bingo_card_3.
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When B=19, the carousel display is as follows: surface_l=bingo_card_19,
surface_2=blank, surface_3=bingo_card 1, surface 4=bingo_card_2,

surface_5=bingo_card_3.

When B=20, the carousel display is as follows: surface_1=bingo_card_19,
surface_2=bingo_card_20, surface_3=bingo_card_1, surface_4=bingo_card_2,

surface_5=bingo_card_3.

This aligns very well with the mental image of a strip of bingo cards winding
around the carousel like a bicycle chain around a gear. Each time the number of cards

played is incremented, the new card is placed to the right of the previous card.

According to some such implementations, when the bingo carousel is rotated
(due to player interaction, or due to automatic displaying of wins), the bingo cards
remain in their increasing order. For example, if the carousel is rotated clockwise by
two cards, then it will display cards 1 through 5. However, once the next game begins
or when the player selects a different number of bingo cards (or paylines) to play, they
will always see the blank bingo card representing "card 20 not played.” When the
player plays all Byx bingo cards, the carousel will show N bingo cards and no blank

positions.

Gaming in the United States is divided into Class I, Class Il and Class I
games. Class I gaming includes social games played for minimal prizes, or traditional
ceremonial games. Class II gaming includes bingo and bingo-like games. Bingo
includes games played for prizes, including monetary prizes, with cards bearing
numbers or other designations in which the holder of the cards covers such numbers
or designations when objects, similarly numbered or designated, are drawn or
electronically determined, and in which the game is won by the first person covering a
previously designated arrangement of numbers or designations on such cards. Such
an arrangement will sometimes be referred to herein as a “game-winning pattern” or a
“game-ending pattern.” Class II gaming may also include pull tab games if played in
the same location as bingo games, lotto, punch boards, tip jars, instant bingo, and
other games similar to bingo. Class III gaming includes any game that is not a Class I
or Class I game, such as a game of chance of the kind typically offered in non-Indian,
state-regulated casinos.

54



10

15

20

25

30

WO 2008/005278 PCT/US2007/015015

Some implementations of the present invention can be particularly
advantageous for providing Class II games that simulate Class I games. For
example, as described in detail in United States Patent Application No. 11/402,726,
providing and presenting multiple bingo cards can be very useful for presenting bingo
games with entertaining displays that simulate Class III games. In some such
implementations, one display device of a gaming machine presents a Class I game
and another display device presents a corresponding simulated Class IO game.
According to some such implementations, players may choose from a variety of Class
Il game themes, each theme having a different entertaining display adapted from a
corresponding Class III game. Preferably, each Class IIl game theme will offer play
and win dynamics and paytable percentages closely matching those of the original

Class III game.

The following applications describe pertinent material and are hereby
incorporated by reference: United States Patent Application No. 10/925,710, entitled
“Draw Bingo” and filed on August 24, 2004; United States Patent Application No.
10/937,227, entitled “Bingo Game Morphed to Display Non-Bingo QOutcomes™ and
filed on September 8, 2004; United States Patent Application No. 11/149,828, entitled
“Perrius Poker and Other Bingo Game Variations” and filed on June 10, 2005; This
application is related to United States Patent Application No. 11/312,966, entitled
“Bingo System with Downloadable Common Patterns” (Attorney Docket No.
IGT1P251/P-1062) and filed on December 19, 2005; and United States Patent
Application No. 11/312,948, entitled “Bingo Gaming Machine Capable of Selecting
Different Bingo Pools” (Attorney Docket No. IGT1P269/P-1086) and filed on
December 19, 2005 (the “Bingo Pools Application™), collectively, the “Class II/Class
Il Applications.”

As described in the foregoing applications, providing Class II games that
simulate Class III games presents a number of challenges. One of these challenges is
to implement such systems while complying with an evolving regulatory framework.
It is expected, for example, that Class II regulations will soon require that all gaming
machines participating in a single bingo game have the same bingo paytable (the same
patterns with the same corresponding probabilities and payouts). This would mean,

for example, that an “X” bingo pattern that pays 10 credits and has a 5% probability of
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occurring in one game, the pattern must pay 10 credits and have a 5% probability of

occurring for all games participating in the same bingo pool.

As described in the Bingo Pools Application, such requirements introduce
further challenges for Class II games that simulate Class III games having a number of
player options that will sometimes be referred to herein as “Class III game options” or
the like. Class ITI game options may be, e.g., the number of paylines in a simulated
slot game, a number of hands in a simulated video poker game, a number of spots
picked for a simulated keno game or a number of wagers placed on a simulated
roulette game. However, in part because of the popularity of slot games, the most
commonly referenced Class Il game options herein are paylines for simulated slot

games.

In a typical Class III slot game, the paytable changes based on the number of
paylines played. A player playing one line expects all wins to be a multiple of his
wager. Increasing the number of lines played increases the “hit frequency” but
reduces the average payout size. Accordingly, players can play longer but are less
likely to have substantial payouts when they do win. For example, a player playing 10
paylines expects some wins that are less than his wager (sometimes referred to as
“dribble pays” or “cherry dribblers”), but that allow the player to continue playing
longer than if only 1 payline were being played. Playing a large number of paylines
appeals to players who desire a smooth, low-volatility game that they can play for a
relatively long time. On the other hand, playing a small number of payline_s appeals to

players who prefer a higher-volatility game with less frequent but larger payouts.

In order to comply with the anticipated Class II regulations and more closely
match Class III game play, some implementations described in the Bingo Pools
Application provide a system wherein separate paytables and bingo pools are formed
according to the number of Class III game options. For example, separate paytables
and bingo pools may be formed according to the number of paylines played on slot-
type game themes and/or the number of hands played on poker game themes. In some
such implementations, players will be limited to predetermined numbers of lines (or

hands) played, e.g., only 1, 3, 5 or 9 lines. In alternative implementations, a player’s
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options regarding the number of lines played will depend, at least in part, on how

many other players are playing any given number of lines on a slot game.

In order to have as many machines as possible participating in the same bingo
game, it may be desirable to allow the hit frequency of the game to change when a
player selects options of a simulated Class III game (e.g., selects to play more
paylines) without switching to a different bingo pool or paytable. Accordingly,
United States Patent Application No. 11/402,726 provides gaming methods and
devices wherein the hit frequency of a bingo game will be modulated by assigning
differing numbers of bingo cards according to Class Il game options selected bya

player.

For example, some implementations described in United States Patent
Application No. 11/402,726 cause the hit frequency of a simulated slot game to
change according to the number of paylines played without switching to a different
bingo pool. Instead, a multi-card bingo game is provided wherein differing numbers
of bingo cards are assigned, depending on the number of paylines selected by a player.
In addition to a number of paylines for a simulated slot game, the player’s selected
Class III game options may involve, for example, a number of hands for a simulated
poker game, a number of spots picked for a simulated keno game and/or a number of
wagers placed on a simulated roulette game that is provided in accordance with the

same paytable of a bingo game.

However, the examples described in greatest detail in United States Patent
Application No. 11/402,726 involve bingo games that provide various types of
simulated slot games. As a player plays more paylines, he or she is assigned more
bingo cards. In some such implementations, the wins for all bingo cards are summed
up to form the total bingo game win, which is then represented on the slot game using
some or all of the paylines available. Depending on the implementation, there may or
may not be a one-to-one correspondence between wins on a single card and wins on a

single payline.

Some implementations provide a system wherein a plurality of electronic

gaming machines, each of which is configured for presenting entertaining displays of
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various Class T game themes, is linked to a single bingo server. By linking many
participating electronic gaming machines to a single server, some implementations of
the invention allow progressive contributions from all of the participating electronic

gaming machines to be pooled into a single progressive jackpot.

Some embodiments of the invention involve gaming machines that are
configured with a graphical user interface (“GUI”) or the like that allows a player to
select a Class ITI game theme from a plurality of Class III gamé themes. In some such
embodiments, the gaming machine is configured to present any of the proffered Class

I game themes.

Alteratively, or additionally, the game theme of a particular networked
gaming machine (or a group of networked gaming machines) may be changed
according to instructions received from a central system: some gaming networks
described herein include a central system that is configured to download game
software and data, including but not limited to the underlying bingo patterns, pays and
game outcomes, to networked gaming machines. Such gaming networks allow for the

convenient provisioning of networked gaming machines.

Moreover, such gaming networks allow additional game themes to be easily
and conveniently added, if desired. If a new game theme requires new bingo patterns
to match new payout amounts, preferred implementations of the invention allow a
new pattern set (or updates to an old pattern set) to be downloaded to all networked
gaming machines. Related software, including but not limited to game software, may
be downloaded to networked gaming machines. Relevant information is set forth in
U.S. Patent Application No. 11/225,407 (Attorney Docket No. IGT1P237/P-1051),
by Wolf et al., entitled “METHODS AND DEVICES FOR MANAGING GAMING
NETWORKS” and filed September 12, 2005, in United States Patent Application No.
10/757,609 by Nelson et al.,, entitled “METHODS AND APPARATUS FOR
GAMING DATA DOWNLOADING” (Attorney Docket No. IGT1P213/P-657) and
filed on January 14, 2004, in United States Patent Application No. 10/938,293 by
Benbrahim et al, entittetd “METHODS AND APPARATUS FOR DATA
COMMUNICATION IN A GAMING SYSTEM” (Attorney Docket No. IGT1P199/P-
909) and filed on September 10, 2004, in United States Patent Application No.
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11/225,337 (Attorney Docket No. IGT1P185/P-1017) by Nguyen et al., filed
September 12, 2005 and entitled “DISTRIBUTED GAME SERVICES” and in United
States Patent Application No. 11/173,442 (Attomey Docket No. IGT1P153/ P-991) by
Kinsley et al., filed July 1, 2005 and entitted “METHODS AND DEVICES FOR
DOWNLOADING GAMES OF CHANCE,” all of which are hereby incorporated by

reference in their entirety and for all purposes.

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
example, alternative implementations display game elements on surfaces of more than
one virtual three-dimensional object (e.g., on 2 or more carousels). Yet other
implementations provide for the display of more than 3 surfaces of a bingo card
carousel by displaying a “longer” side of the bingo card carousel that has additional
surfaces. The scale of the areas used to display game elements (including but not
limited to the scale of the virtual three-dimensional object or objects) may be altered,
within predetermined limits, according to the number of game elements that need to
be displayed. Accordingly, the specific embodiments described herein are merely

illustrative and no corresponding limitations should be read into the claims.
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WE CLAIM:

1. A gaming machine, comprising:

a network interface;
at least one user input device;
a first display device; and
at least one logic device configured to do the following:

determine, based at least in part on input received from the user input
device, when a player will use B bingo cards in a bingo game, where B is a
number greater than a predetermined number N of bingo cards that can
simultaneously be displayed in a first area of the first display device;

select N of the B bingo cards to be displayed in the first area;

control the first display device to display N selected bingo cards in the
first area; and

provide a bingo game according to bingo game information received

via the network interface.

2. The gaming machine of claim 1, wherein at least one logic device is further
configured to ascertain when a player will use S bingo cards, where S is less than or
equal to N, and wherein, when it is ascertained that a player will use S bingo cards, a
logic device controls the first display device to display the S bingo cards in the first

area.

3. The gaming machine of claim 1, wherein at least one logic device is further
configured to receive bingo card information from a user input device regarding
selected bingo cards and wherein the selecting step comprises selecting N bingo cards

for which bingo card information was most recently received.
4, The gaming machine of claim 1, wherein one of the user input devices

comprises a graphical user interface (“GUI”) in a second area of the first display

device, the GUI configured to allow selection of bingo cards.
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5. The gaming machine of claim 1, wherein at least one logic device is further
configured to select N bingo cards having the highest-ranking patterns after bingo

number information has been received via the network interface.

6. The gaming machine of claim 1, wherein at least one logic device is further
configured to control the first display device to display the N bingo cards on N

corresponding three-dimensional surfaces.

7. The gaming machine of claim 1, wherein at least one logic device is further
configured to control the first display device to display all B bingo cards in a second

arca.

8. The gaming machine of claim 1, wherein at least one logic device is further
configured to control the first display device to display selected bingo numbers in a

third area.

9. The gaming machine of claim 1, wherein at least one logic device is further
configured to control the first display device to display a bingo outcome of a bingo
game in at least the first area and to control a second display device to display a

simulated Class ITI game outcome that is based on the bingo outcome.

10. The gaming machine of claim 2, wherein § is less than N and wherein the
displaying step comprises displaying S bingo card fronts and N-S bingo card backs or
blanks.

11. The gaming machine of claim 3, wherein the displaying step comprises:
displaying the N bingo cards on N corresponding sides of a bingo card
carousel;
displaying a side view of the bingo card carousel; and
rotating the bingo card carousel such that N mest recently selected bingo cards

are always in view.
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12. The gaming machine of claim 6, wherein the N corresponding three-
dimensional surfaces are sides of a bingo card carousel, and wherein the displaying

step comprises displaying a side view of the bingo card carousel.

13. The gaming machine of claim 9, wherein the simulated Class I game

outcome comprises a slot game outcome.

14 The gaming machine of claim 13, wherein at least one logic device is further
configured to receive an indication from a user input device of how many paylines P

have been selected and to determine B according to P.

15. A method of displaying multiple bingo cards, the method comprising:
determining when a player will use B bingo cards in a bingo game, where B is
a number greater than a predetermined number N of bingo cards that can
simultaneously be displayed in a first area of a first display device;
selecting automatically N of the B bingo cards to be displayed in the first area;
and

displaying N automatically selected bingo cards in the first area.

16. The method of claim 15, further comprising the step of ascertaining when a
player will use S bingo cards, where S is less than or equal to N, and, when it is
ascertained that a player will use S bingo cards, further comprising the step of

displaying the S bingo cards in the first area.

17. The method of claim 15, wherein the selecting step comprises selecting N

bingo cards that were most recently selected by a player.
18. The method of claim 15, further comprising the step of providing a graphical

user interface (“GUT”) in a second area of the first display device, the GUI configured

to allow selection of bingo cards.
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19. The method of claim 15, wherein the selecting step comprises selecting N
bingo cards having the highest-ranking patterns after bingo numbers have been

selected during a bingo game.

20. The method of claim 15, wherein the displaying step comprises displaying the

N bingo cards on N corresponding three-dimensional surfaces.

21. The method of claim 15, wherein the displaying step comprises displaying all

B bingo cards in a second area of the first display device.

22.  The method of claim 15, wherein the displaying step comprises displaying

selected bingo numbers in a third area of the first display device.

23. The method of claim 15, further comprising:

displaying a bingo outcome of a bingo game in at least the first area of the first
display device; and

displaying a simulated Class III game outcome that is based on the bingo

outcome.

24. The method of claim 16, wherein § is less than N and wherein the displaying
step comprises displaying .S bingo card fronts and N-S bingo card backs or blanks.

25. The method of claim 17, wherein the displaying step comprises:

displaying the V bingo cards on N corresponding sides of a bingo card
carousel; ‘

displaying a side view of the bingo card carousel; and

rotating the bingo card carousel such that N most recently selected bingo cards

are always in view.
26. The method of claim 20, wherein the N corresponding three-dimensional

surfaces are sides of a bingo card carousel, and wherein the displaying step comprises

displaying a side view of the bingo card carousel.
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27. The method of claim 23, wherein the simulated Class IIl game outcome is

displayed on a second display device.

28. The method of claim 23, wherein the simulated Class IIl game outcome

comprises a slot game outcome.

29. The method of claim 28, further comprising:
receiving an indication of how many paylines P have been selected; and

determining B according to P.

30. The method of claim 28, wherein a number of paylines of the slot game

corresponds with B.

31. Software stored in a machine-readable medium, the software including
instructions for controlling a gaming machine to perform the following steps:
determine when a player will use B bingo cards in a bingo game, where B is a
number greater than a predetermined number N of bingo cards that can simultaneously
be displayed in a first area of a first display device;
select, when a playing will use B bingo cards, N of the B bingo cards to be
displayed in the first area; and

display N selected bingo cards in the first area.

32. The software of claim 31, further comprising instructions for controlling the
gaming machine to ascertain when a player will use S bingo cards, where S is less than
or equal to N, and, when it is ascertained that the player will use S bingo cards, display

the S bingo cards in the first area.
33. The software of claim 31, further comprising instructions for controlling the

gaming machine to display the N bingo cards on N corresponding three-dimensional

surfaces.
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34. The software of claim 31, further comprising instructions for controlling the
gaming machine to display all B bingo cards in a second area of the first display

device.

35. The software of claim 31, further comprising instructions for controlling the
gaming machine to display a bingo outcome of a bingo game in at least the first area
of the first display device and to display a simulated Class III game outcome that is

based on the bingo outcome on a second display device.

36. The software of claim 31, further comprising instructions for controlling the
gaming machine to do the following:

display the N bingo cards on N corresponding sides of a simulated bingo card
carousel;

display a side view of the simulated bingo card carousel; and

rotate the simulated bingo card carousel such that N most recently selected

bingo cards are always in view.

37. The software of claim 31, wherein the N corresponding three-dimensional
surfaces are sides of a bingo card carousel, and wherein the displaying step comprises

displaying a side view of the bingo card carousel.

38. The softiware of claim 35, wherein the simulated Class III game outcome

comprises a slot game outcome.

39. The software of claim 38, further comprising instructions for controlling the
gaming machine to receive an indication of how many paylines P have been selected

and to determine B according to P.

40. A gaming method, comprising:
receiving an input signal to initiate a game on a gaming machine;
rendering one or more two-dimensional projection surfaces derived from a
three-dimensional position of the projection surface in a three-dimensional gaming

environment; and
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displaying the two-dimensional projection surfaces on a display screen of the

gaming machine.

41. The gaming method of claim 40, wherein the two-dimensional projection

surfaces comprise bingo cards.

42. The gaming method of claim 40, further comprising determining a game
outcome for the game, wherein the displaying step comprises making a game outcome

presentation.

43, A method of displaying multiple bingo cards, the method comprising:

determining a number B of bingo cards that a player has selected for a bingo
game;

determining whether B is equal to By4x, 2 maximum number of bingo cards
that can be used in the bingo game; and

displaying fewer than N selected bingo cards on surfaces of a virtual three-
dimensional object when B is less than Baax, wherein N is a maximum number of
bingo cards that can simultaneously be displayed on surfaces of the virtual three-
dimensional object.
44, The method of claim 43, wherein the displaying step comprises displaying N-1

selected bingo cards when B is at least N-1 but is less than Buyax.

45. The method of claim 43, wherein the displaying step comprises displaying N

selected bingo cards when B

equals Baax.

46. The method of claim 43, wherein the displaying step comprises displaying B

selected bingo cards when B is at least one but is less than .
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