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FIG. 1A

game in 3D space includes sensors positioned to define a 3D volume
within which things may be introduced to make gestures that are de-
tected in the 3D volume and associated with wagering-game func-
tions Differe 3D gestures cause different wagering-game functions
to be earned out One gesture browses among selections involved in
the game outcome while another gesture selects a wagering-game el-
ement 3D gestures change virtual camera angles to view hidden sur-
faces 3D wagering-game objects Gestures include throwing physical
dice that transition to virtual dice whereupon the game software takes
over to depict a randomly selected game outcome RFID-tagged chips
are placed on tables to determine their value and location A fishing
game detects a hook attached to a fishing rod held by the player and
displays a virtual representation of the hook on four video displays
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INTERACTION WITH 3D SPACE IN A GAMING SYSTEM

COPYRIGHT

[0001] A portion of the disclosure of this patent document contains material which is
subject to copyright protection. The copyright owner has no objection to the facsimile
reproduction by anyone of the patent disclosure, as it appears in the Patent and Trademark
Office patent files or records, but otherwise reserves all copyright rights whatsoever.

FIELD OF THE INVENTION

[0002] The present invention relates generally to gaming machines, and methods for
playing wagering games, and more particularly, to a gaming system involving physical
interaction by a player with three-dimensional (3D) space.

BACKGROUND OF THE INVENTION

[0003] Gaming machines, such as slot machines, video poker machines and the like, have
been a cornerstone of the gaming industry for several years. Generally, the popularity of
such machines with players is dependent on the likelihood (or perceived likelihood) of
winning money at the machine and the intrinsic entertainment value of the machine relative
to other available gaming options. Where the available gaming options include a number of
competing machines and the expectation of winning at each machine is roughly the same (or
believed to be the same), players are likely to be attracted to the most entertaining and
exciting machines. Shrewd operators consequently strive to employ the most entertaining
and exciting machines, features, and enhancements available because such machines attract
frequent play and hence increase profitability to the operator. Therefore, there is a continuing
need for gaming machine manufacturers to continuously develop new games and improved
gaming enhancements that will attract frequent play through enhanced entertainment value to
the player.

[0004] One concept that has been successfully employed to enhance the entertainment
value of a game is the concept of a "secondary” or "bonus" game that may be played in
conjunction with a "basic" game. The bonus game may comprise any type of game, either
similar to or completely different from the basic game, which is entered upon the occurrence
of a selected event or outcome in the basic game. Generally, bonus games provide a greater
expectation of winning than the basic game and may also be accompanied with more
attractive or unusual video displays and/or audio. Bonus games may additionally award

players with “progressive jackpot” awards that are funded, at least in part, by a percentage of
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coin-in from the gaming machine or a plurality of participating gaming machines. Because
the bonus game concept offers tremendous advantages in player appeal and excitement
relative to other known games, and because such games are attractive to both players and
operators, there is a continuing need to develop gaming machines with new types of bonus
games to satisfy the demands of players and operators.

SUMMARY OF THE INVENTION

[0005] According to an aspect, a wagering game interaction method, includes: receiving
an input indicative of a wager to play a wagering game on a gaming machine; displaying a
three-dimensional image that relates to the wagering game on a video display of the gaming
machine; characterizing a physical gesture of a player of the wagering game in three-
dimensional coordinate space to produce 3D gesture data indicative of at least a path taken by
the physical gesture in the 3D coordinate space; based upon the 3D gesture data, causing the
3D image to appear to change to produce a modified 3D image that relates to the wagering
game; and displaying the modified 3D image on the video display. The method may further
include sensing the physical gesture of the player without requiring the player to touch any
part of the gaming machine, the sensing including determining at least three coordinate
positions of the physical gesture in the 3D coordinate space, each of the at least three
coordinate positions lying along distinct axes of the 3D coordinate space, wherein the 3D
image is a 3D object. The sensing may include transmitting energy into the 3D coordinate
space, the energy corresponding to radiation having a wavelength in an infrared or a laser
range, or the energy corresponding to electromagnetic energy having a frequency in a radio
frequency range. The sensing may still further include detecting the absence of energy at a
sensor positioned at a periphery of the 3D coordinate space, the detecting indicating a
coordinate position of the physical gesture of the player. The sensing the physical gesture
may be carried out without requiring the player to carry, wear, or hold any object associated
with the gaming machine. The sensing may be carried out via a radio frequency
identification (RFID) system or an infrared camera system, wherein the RFID system
includes an array of passive RFID sensors arrayed to detect at least a location in the 3D
coordinate space of the thing making the physical gesture, and wherein the infrared camera
system includes a plurality of infrared cameras positioned to detect at least a location in the
3D coordinate space of the thing making the physical gesture. The thing may include a hand

or an arm of the player or an object having an RFID tag.
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[0006] The method may further include producing vibrations in a pad on which the player
stands in front of the gaming machine, the vibrations being timed to correspond with display
of a randomly selected outcome of the wagering game on the gaming machine. The modified
3D image may relate to a randomly selected outcome of the wagering game. The causing the
3D image to appear to change may include corresponding the physical gesture to a different
viewing angle of the 3D image, the modified 3D image being changed so as to be visible
from the different viewing angle based upon the 3D gesture data. The modified 3D image
may reveal at least one surface that was not viewable on the 3D image.

[0007] The method may further include: characterizing a second physical gesture of the
player in the 3D space coordinate space to produce second 3D gesture data indicative of at
least a direction of the physical gesture in the 3D coordinate space, the second physical
gesture being distinct from the physical gesture; and based upon the second 3D gesture data,
selecting the 3D image. The physical gesture may be a gesture in a generally transverse
direction and the second physical gesture may be a gesture in a direction that is generally
perpendicular to the generally transverse direction such that the physical gesture is
distinguishable from the second physical gesture.

[0008] The method may further include producing a burst of air, liquid mist, or a scent
that is directed toward the player as the player makes the physical gesture such that the timing
of the burst of air coincides with the physical gesture.

[0009] The physical gesture may be a dice throwing gesture, the 3D image being a 3D
representation of at least one throwing die, wherein the causing the 3D image to appear to
change includes animating the at least one throwing die to cause it to appear to roll and come
to rest as the modified 3D image. The method may further include sensing when the physical
gesture has stopped, and, responsive thereto, carrying out the causing the 3D image to appear
to change such that the 3D image appears to have been affected by the physical gesture. The
method may still further include: sensing, via a force transducer, tangible dice thrown
responsive to the physical gesture; and determining, responsive to the sensing the tangible
device, a speed or a trajectory of the dice, wherein the causing the 3D image to appear to
change is based at least in part upon the speed or the trajectory of the dice. The 3D image
may be a playing card, the physical gesture representing an extension of an arm or a hand of
the player into the 3D coordinate space, the modified 3D image being a modified image of
the playing card. The method may further include: displaying a plurality of playing cards

including the 3D image on the video display; tracking the physical gesture as it extends into
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or out of the 3D coordinate space; and causing respective ones of the plurality of playing
cards to appear to enlarge or move in a timed manner that is based upon the location of the
physical gesture.

[0010] According to another aspect, a method of interacting in three-dimensional (3D)
space with a wagering game played on a gaming machine, includes: receiving an input
indicative of a wager to play a wagering game on a gaming machine; displaying a wagering
game on a video display of the gaming machine, the wagering game including a 3D image;
receiving sensor data indicative of a pressure exerted by a player of the wagering game upon
a pressure sensor; responsive to the receiving the sensor data, causing the 3D image to be
modified. The receiving the sensor data may be carried out via a plurality of pressure
sensors, the player shifting the player’s body weight to exert pressure on at least one of the
pressure sensors to produce the sensor data, which includes directional data indicative of the
at least one of the pressure sensors. The plurality of pressure sensors may be disposed in a
chair having a surface on which the player sits in front of the gaming machine, each of the
plurality of pressure sensors being positioned at distinct locations under the chair surface.
The causing the 3D image to be modified may include moving the 3D image on the video
display in a direction associated with the directional data.

[0011] According to still another aspect, a method of manipulating in 3D space virtual
objects displayed on a gaming system, includes: receiving a wager to play a wagering game
on the gaming system; displaying, on the video display, a plurality of virtual objects related
to the wagering game, the plurality of virtual objects appearing in a stacked arrangement such
that some of the virtual objects appear to be proximate to the player and others of the virtual
objects appear to be distal from the player; receiving gesture data indicative of a first gesture
associated with the player in 3D space; if the gesture data is indicative of a movement
associated with the player toward the video display, modifying the virtual objects such that
those of the virtual objects that appear to be proximate to the player on the video display are
modified before those of the virtual objects that appear to be distal from the player; if the
gesture data is indicative of a movement associated with the player away from the video
display, modifying the virtual objects such that those of the virtual objects that appear to be
distal from the player are modified before those of the virtual objects that appear to be
proximate to the player; receiving selection data indicative of a selection by the player of at
least one of the virtual objects, causing a wagering game function to be executed by a

controller of the gaming system, wherein the selection is made by a second gesture that is
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distinct from the first gesture; and displaying a randomly selected game outcome of the
wagering game based at least in part on the selection data.

[0012] The virtual objects may resemble playing cards. The method may further include
providing haptic feedback to the player as the first gesture is motioned. The haptic feed back
may be carried out by a nozzle such that a jet of air, liquid mist, or a scent is forced toward
the player during the first gesture. The method may further include providing second haptic
feedback to the player as the second gesture is motioned for indicating confirmation of the
selection by the player.

[0013] According to yet another aspect, a method of translating a gesture in 3D space by
an object associated with a player positioned in front of at least one video display of a gaming
system into an action that appears influence a virtual object displayed on the at least one
video display, includes: receiving a wager to play a wagering game on the gaming system,;
receiving gesture data indicative of a first gesture associated with the player made in 3D
space, the gesture data including coordinate data of a location of the object in the 3D space
according to three distinct axes defined by the 3D space; and based upon the gesture data,
displaying the virtual object on the video display, the virtual object appearing to be
influenced by the first gesture, the virtual object being involved in the depiction of a
randomly selected game outcome of the wagering game.

[0014] The at least one video display may be at least four video displays arranged end to
end to form a generally rectangular volume, an inner portion of the rectangular volume
defining the 3D space. The method may further include displaying on each of the at least
four video displays the virtual object at its respective location as a function of at least the
location of the object such that the object when viewed from any of the at least four video
displays appears to be at a location depicted on respective ones of the at least four video
displays. The object may include a device that resembles a hook at an end of a fishing rod
carried or held by the player, and wherein the wagering game relates to a fishing theme, the
method further comprising displaying on the at least one video display a fish, wherein the
randomly selected game outcome includes an indication of whether or not the fish takes a bait
on the hook.

[0015] The receiving the gesture data may be carried out via a radio frequency
identification (RFID) system and the object includes an RFID tag therein. The receiving the
gesture may be carried out via a plurality of infrared sensors arrayed along each of the three

distinct axes defined by the 3D space such that each of the plurality of sensors define a band
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of energy along respective ones of the three distinct axes. The method may further include
detecting which band of energy is disturbed to determine the location of the object in the 3D
space.

[0016] Additional aspects of the invention will be apparent to those of ordinary skill in
the art in view of the detailed description of various embodiments, which is made with
reference to the drawings, a brief description of which is provided below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. la is a perspective view of a free standing gaming machine embodying the
present invention;

[0018] FIG. 1b is a perspective view of a handheld gaming machine embodying the
present invention;

[0019] FIG. 2 is a block diagram of a control system suitable for operating the gaming
machines of FIGS. 1a and 1b;

[0020] FIG. 3 is a functional block diagram of a gaming system according to aspects
disclosed herein,;

[0021] FIG. 4A is a perspective front view of a gaming system having a volumetric booth
for receiving player gestures according to aspects disclosed herein;

[0022] FIG. 4B is a side view of the gaming system shown in FIG. 4A with a player’s
hand introduced into the volumetric booth;

[0023] FIGS. 4C-4F are functional illustrations of various sensor systems for detecting a
player’s finger or hand in 3D space according to aspects disclosed herein;

[0024] FIGS. 5A-5C are functional illustrations of a sequence of pressure shifts by a
player on a chair in front of a gaming machine to cause 3D objects on a video display to be
modified according to aspects disclosed herein;

[0025] FIGS. 6A-6B are functional illustrations of a hand gesture made by the player to
change a virtual camera angle of a 3D object displayed on a video display according to
aspects disclosed herein;

[0026] FIGS. 7A-7B are functional illustrations of a dice-throwing gesture made by the
player to cause virtual dice displayed on a video display to appear to be thrown at the end of
the dice-throwing gesture according to aspects disclosed herein;

[0027] FIGS. 8A-8C are functional illustrations of two distinct gestures made by the
player in 3D space to browse playing cards with one gesture and to select a playing card with

another gesture according to aspects disclosed herein;
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[0028] FIGS. 9A-9C illustrate another sequence of examples showing two distinct
gestures one of which browses through presents which appear to fly off the side of the display
as the gesture is made and the other of which selects the present;

[0029] FIG. 10 is a perspective view of a gaming system that detects RFID-tagged chips
placed on a table via an RFID system according to aspects disclosed herein;

[0030] FIGS. 11A-11C are perspective view illustrations of a gaming system in which
physical faceless dice are thrown into a designated area and simulations of virtual dice are
displayed on a tabletop video display as the physical dice tumble into the designated area
according to aspects disclosed herein;

[0031] FIGS. 12A-12B are perspective view illustrations of a gaming system in which an
object is introduced into a volume defined by four outwardly facing video displays and a
virtual representation of that object is displayed on the video displays according to aspects
disclosed herein;

[0032] FIGS. 12C-12D are functional illustrations of bands of energy created by one
array of infrared emitters to define one axis of location of an object introduced into the
volume shown in FIGS. 12A-12B according to aspects disclosed herein;

[0033] FIGS. 12E-12H are functional illustrations of an array of infrared emitters along
cach of the three coordinate axes of the volume shown in FIGS. 12A-12B for detecting the
3D location in the volume of the object according to aspects disclosed herein;

[0034] FIG. 13 is a perspective view of a functional gaming system that detects gestures
in 3D space in front of a display screen via a camera-and-projector system disposed behind
the display screen according to aspects disclosed herein;

[0035] FIG. 14 is a perspective view of a player grasping a virtual 3D wagering game
graphic within a predefined 3D volume;

[0036] FIG. 15A is functional diagrams of a player whose major body parts are mapped
by an imaging system;

[0037] FIG. 15B is a functional block diagram of a foreign object (another player’s hand)
entering the field of view of the imaging system;

[0038] FIG. 15C is a functional block diagram of an unrecognized wagering game
gesture (the player’s talking on a cellphone) while playing a wagering game;

[0039] FIG. 16A is a top view of a player who makes a multi-handed gesture in 3D space
to affect a wagering game graphic shown in FIG. 16B’
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[0040] FIGS. 16B-C are perspective views of a display before and after the player has
made the multi-handed gesture shown in FIG. 16A; and
[0041] FIG. 17 is a perspective view of a player calibrating a wagering game by defining

outer coordinates of a 3D volume in front of the player.

DETAILED DESCRIPTION

[0042] While this invention is susceptible of embodiment in many different forms, there
is shown in the drawings and will herein be described in detail preferred embodiments of the
invention with the understanding that the present disclosure is to be considered as an
exemplification of the principles of the invention and is not intended to limit the broad aspect
of the invention to the embodiments illustrated.

[0043] Referring to FIG. 1a, a gaming machine 10 is used in gaming establishments such
as casinos. With regard to the present invention, the gaming machine 10 may be any type of
gaming machine and may have varying structures and methods of operation. For example,
the gaming machine 10 may be an electromechanical gaming machine configured to play
mechanical slots, or it may be an electronic gaming machine configured to play a video
casino game, such as slots, keno, poker, blackjack, roulette, etc.

[0044] The gaming machine 10 comprises a housing 12 and includes input devices,
including a value input device 18 and a player input device 24. For output the gaming
machine 10 includes a primary display 14 for displaying information about the basic
wagering game. The primary display 14 can also display information about a bonus
wagering game and a progressive wagering game. The gaming machine 10 may also include
a secondary display 16 for displaying game events, game outcomes, and/or signage
information. While these typical components found in the gaming machine 10 are described
below, it should be understood that numerous other elements may exist and may be used in
any number of combinations to create various forms of a gaming machine 10.

[0045] The value input device 18 may be provided in many forms, individually or in
combination, and is preferably located on the front of the housing 12. The value input device
18 receives currency and/or credits that are inserted by a player. The value input device 18
may include a coin acceptor 20 for receiving coin currency (see FIG. 1a). Alternatively, or in
addition, the value input device 18 may include a bill acceptor 22 for receiving paper
currency. Furthermore, the value input device 18 may include a ticket reader, or barcode

scanner, for reading information stored on a credit ticket, a card, or other tangible portable
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credit storage device. The credit ticket or card may also authorize access to a central account,
which can transfer money to the gaming machine 10.

[0046] The player input device 24 comprises a plurality of push buttons 26 on a button
panel for operating the gaming machine 10. In addition, or alternatively, the player input
device 24 may comprise a touch screen 28 mounted by adhesive, tape, or the like over the
primary display 14 and/or secondary display 16. The touch screen 28 contains soft touch
keys 30 denoted by graphics on the underlying primary display 14 and used to operate the
gaming machine 10. The touch screen 28 provides players with an alternative method of
input. A player enables a desired function either by touching the touch screen 28 at an
appropriate touch key 30 or by pressing an appropriate push button 26 on the button panel.
The touch keys 30 may be used to implement the same functions as push buttons 26.
Alternatively, the push buttons 26 may provide inputs for one aspect of the operating the
game, while the touch keys 30 may allow for input needed for another aspect of the game.
[0047] The various components of the gaming machine 10 may be connected directly to,
or contained within, the housing 12, as seen in FIG. la, or may be located outboard of the
housing 12 and connected to the housing 12 via a variety of different wired or wireless
connection methods. Thus, the gaming machine 10 comprises these components whether
housed in the housing 12, or outboard of the housing 12 and connected remotely.

[0048] The operation of the basic wagering game is displayed to the player on the
primary display 14. The primary display 14 can also display the bonus game associated with
the basic wagering game. The primary display 14 may take the form of a cathode ray tube
(CRT), a high resolution LCD, a plasma display, an LED, or any other type of display
suitable for use in the gaming machine 10. As shown, the primary display 14 includes the
touch screen 28 overlaying the entire display (or a portion thereof) to allow players to make
game-related selections.  Alternatively, the primary display 14 of the gaming machine 10
may include a number of mechanical reels to display the outcome in visual association with
at least one payline 32. In the illustrated embodiment, the gaming machine 10 is an “upright”
version in which the primary display 14 is oriented vertically relative to the player.
Alternatively, the gaming machine may be a “slant-top” version in which the primary display
14 is slanted at about a thirty-degree angle toward the player of the gaming machine 10.
[0049] A player begins play of the basic wagering game by making a wager via the value
input device 18 of the gaming machine 10. A player can select play by using the player input

device 24, via the buttons 26 or the touch screen keys 30. The basic game consists of a
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plurality of symbols arranged in an array, and includes at least one payline 32 that indicates
one or more outcomes of the basic game. Such outcomes are randomly selected in response
to the wagering input by the player. At least one of the plurality of randomly-selected
outcomes may be a start-bonus outcome, which can include any variations of symbols or
symbol combinations triggering a bonus game.

[0050] In some embodiments, the gaming machine 10 may also include a player
information reader 52 that allows for identification of a player by reading a card with
information indicating his or her true identity. The player information reader 52 is shown in
FIG. la as a card reader, but may take on many forms including a ticket reader, bar code
scanner, RFID transceiver or computer readable storage medium interface. Currently,
identification is generally used by casinos for rewarding certain players with complimentary
services or special offers. For example, a player may be enrolled in the gaming
establishment’s loyalty club and may be awarded certain complimentary services as that
player collects points in his or her player-tracking account. The player inserts his or her card
into the player information reader 52, which allows the casino’s computers to register that
player’s wagering at the gaming machine 10. The gaming machine 10 may use the secondary
display 16 or other dedicated player-tracking display for providing the player with
information about his or her account or other player-specific information. Also, in some
embodiments, the information reader 52 may be used to restore game assets that the player
achieved and saved during a previous game session.

[0051] Depicted in FIG. 1b is a handheld or mobile gaming machine 110. Like the free
standing gaming machine 10, the handheld gaming machine 110 is preferably an electronic
gaming machine configured to play a video casino game such as, but not limited to, slots,
keno, poker, blackjack, and roulette. The handheld gaming machine 110 comprises a housing
or casing 112 and includes input devices, including a value input device 118 and a player
input device 124. For output the handheld gaming machine 110 includes, but is not limited
to, a primary display 114, a secondary display 116, one or more speakers 117, one or more
player-accessible ports 119 (e.g., an audio output jack for headphones, a video headset jack,
etc.), and other conventional I/O devices and ports, which may or may not be player-
accessible. In the embodiment depicted in FIG. 1b, the handheld gaming machine 110
comprises a secondary display 116 that is rotatable relative to the primary display 114. The
optional secondary display 116 may be fixed, movable, and/or detachable/attachable relative

to the primary display 114. Either the primary display 114 and/or secondary display 116 may
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be configured to display any aspect of a non-wagering game, wagering game, secondary
games, bonus games, progressive wagering games, group games, shared-experience games or
events, game events, game outcomes, scrolling information, text messaging, emails, alerts or
announcements, broadcast information, subscription information, and handheld gaming
machine status.

[0052] The player-accessible value input device 118 may comprise, for example, a slot
located on the front, side, or top of the casing 112 configured to receive credit from a stored-
value card (e.g., casino card, smart card, debit card, credit card, etc.) inserted by a player. In
another aspect, the player-accessible value input device 118 may comprise a sensor (e.g., an
RF sensor) configured to sense a signal (e.g., an RF signal) output by a transmitter (e.g., an
RF transmitter) carried by a player. The player-accessible value input device 118 may also or
alternatively include a ticket reader, or barcode scanner, for reading information stored on a
credit ticket, a card, or other tangible portable credit or funds storage device. The credit
ticket or card may also authorize access to a central account, which can transfer money to the
handheld gaming machine 110.

[0053] Still other player-accessible value input devices 118 may require the use of touch
keys 130 on the touch-screen display (e.g., primary display 114 and/or secondary display
116) or player input devices 124. Upon entry of player identification information and,
preferably, secondary authorization information (e.g., a password, PIN number, stored value
card number, predefined key sequences, etc.), the player may be permitted to access a
player’s account. As one potential optional security feature, the handheld gaming machine
110 may be configured to permit a player to only access an account the player has
specifically set up for the handheld gaming machine 110. Other conventional security
features may also be utilized to, for example, prevent unauthorized access to a player’s
account, to minimize an impact of any unauthorized access to a player’s account, or to
prevent unauthorized access to any personal information or funds temporarily stored on the
handheld gaming machine 110.

[0054] The player-accessible value input device 118 may itself comprise or utilize a
biometric player information reader which permits the player to access available funds on a
player’s account, either alone or in combination with another of the aforementioned player-
accessible value input devices 118. In an embodiment wherein the player-accessible value
input device 118 comprises a biometric player information reader, transactions such as an

input of value to the handheld device, a transfer of value from one player account or source to
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an account associated with the handheld gaming machine 110, or the execution of another
transaction, for example, could all be authorized by a biometric reading, which could
comprise a plurality of biometric readings, from the biometric device.

[0055] Alternatively, to enhance security, a transaction may be optionally enabled only
by a two-step process in which a secondary source confirms the identity indicated by a
primary source. For example, a player-accessible value input device 118 comprising a
biometric player information reader may require a confirmatory entry from another biometric
player information reader 152, or from another source, such as a credit card, debit card,
player ID card, fob key, PIN number, password, hotel room key, etc. Thus, a transaction may
be enabled by, for example, a combination of the personal identification input (e.g., biometric
input) with a secret PIN number, or a combination of a biometric input with a fob input, or a
combination of a fob input with a PIN number, or a combination of a credit card input with a
biometric input. Essentially, any two independent sources of identity, one of which is secure
or personal to the player (e.g., biometric readings, PIN number, password, etc.) could be
utilized to provide enhanced security prior to the electronic transfer of any funds. In another
aspect, the value input device 118 may be provided remotely from the handheld gaming
machine 110.

[0056] The player input device 124 comprises a plurality of push buttons on a button
panel for operating the handheld gaming machine 110. In addition, or alternatively, the
player input device 124 may comprise a touch screen 128 mounted to a primary display 114
and/or secondary display 116. In one aspect, the touch screen 128 is matched to a display
screen having one or more selectable touch keys 130 selectable by a user’s touching of the
associated area of the screen using a finger or a tool, such as a stylus pointer. A player
enables a desired function either by touching the touch screen 128 at an appropriate touch key
130 or by pressing an appropriate push button 126 on the button panel. The touch keys 130
may be used to implement the same functions as push buttons 126. Alternatively, the push
buttons may provide inputs for one aspect of the operating the game, while the touch keys
130 may allow for input needed for another aspect of the game. The various components of
the handheld gaming machine 110 may be connected directly to, or contained within, the
casing 112, as seen in FIG. 1b, or may be located outboard of the casing 112 and connected
to the casing 112 via a variety of hardwired (tethered) or wireless connection methods. Thus,
the handheld gaming machine 110 may comprise a single unit or a plurality of interconnected

parts (e.g., wireless connections) which may be arranged to suit a player’s preferences.
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[0057] The operation of the basic wagering game on the handheld gaming machine 110 is
displayed to the player on the primary display 114. The primary display 114 can also display
the bonus game associated with the basic wagering game. The primary display 114
preferably takes the form of a high resolution LCD, a plasma display, an LED, or any other
type of display suitable for use in the handheld gaming machine 110. The size of the primary
display 114 may vary from, for example, about a 2-3” display to a 15” or 17 display. In at
least some aspects, the primary display 114 is a 77-10” display. As the weight of and/or
power requirements of such displays decreases with improvements in technology, it is
envisaged that the size of the primary display may be increased. Optionally, coatings or
removable films or sheets may be applied to the display to provide desired characteristics
(e.g., anti-scratch, anti-glare, bacterially-resistant and anti-microbial films, etc.). In at least
some embodiments, the primary display 114 and/or secondary display 116 may have a 16:9
aspect ratio or other aspect ratio (e.g., 4:3). The primary display 114 and/or secondary
display 116 may also cach have different resolutions, different color schemes, and different
aspect ratios.

[0058] As with the free standing gaming machine 10, a player begins play of the basic
wagering game on the handheld gaming machine 110 by making a wager (e.g., via the value
input device 18 or an assignment of credits stored on the handheld gaming machine via the
touch screen keys 130, player input device 124, or buttons 126) on the handheld gaming
machine 110. In at least some aspects, the basic game may comprise a plurality of symbols
arranged in an array, and includes at least one payline 132 that indicates one or more
outcomes of the basic game. Such outcomes are randomly selected in response to the
wagering input by the player. At least one of the plurality of randomly selected outcomes
may be a start-bonus outcome, which can include any variations of symbols or symbol
combinations triggering a bonus game.

[0059] In some embodiments, the player-accessible value input device 118 of the
handheld gaming machine 110 may double as a player information reader 152 that allows for
identification of a player by reading a card with information indicating the player’s identity
(e.g., reading a player’s credit card, player ID card, smart card, etc.). The player information
reader 152 may alternatively or also comprise a bar code scanner, RFID transceiver or
computer readable storage medium interface. In one presently preferred aspect, the player
information reader 152, shown by way of example in FIG. 1b, comprises a biometric sensing

device.
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[0060] Turning now to FIG. 2, the various components of the gaming machine 10 are
controlled by a central processing unit (CPU) 34, also referred to herein as a controller or
processor (such as a microcontroller or microprocessor). To provide gaming functions, the
controller 34 executes one or more game programs stored in a computer readable storage
medium, in the form of memory 36. The controller 34 performs the random selection (using
a random number generator (RNG)) of an outcome from the plurality of possible outcomes of
the wagering game. Alternatively, the random event may be determined at a remote
controller. The remote controller may use either an RNG or pooling scheme for its central
determination of a game outcome. It should be appreciated that the controller 34 may include
one or more microprocessors, including but not limited to a master processor, a slave
processor, and a secondary or parallel processor.

[0061] The controller 34 is also coupled to the system memory 36 and a money/credit
detector 38. The system memory 36 may comprise a volatile memory (e.g., a random-access
memory (RAM)) and a non-volatile memory (e.g., an EEPROM). The system memory 36
may include multiple RAM and multiple program memories. The money/credit detector 38
signals the processor that money and/or credits have been input via the value input device 18.
Preferably, these components are located within the housing 12 of the gaming machine 10.
However, as explained above, these components may be located outboard of the housing 12
and connected to the remainder of the components of the gaming machine 10 via a variety of
different wired or wireless connection methods.

[0062] As seen in FIG. 2, the controller 34 is also connected to, and controls, the primary
display 14, the player input device 24, and a payoff mechanism 40. The payoff mechanism
40 is operable in response to instructions from the controller 34 to award a payoff to the
player in response to certain winning outcomes that might occur in the basic game or the
bonus game(s). The payoff may be provided in the form of points, bills, tickets, coupons,
cards, etc. For example, in FIG. 1a, the payoff mechanism 40 includes both a ticket printer
42 and a coin outlet 44. However, any of a variety of payoff mechanisms 40 well known in
the art may be implemented, including cards, coins, tickets, smartcards, cash, etc. The payoff
amounts distributed by the payoff mechanism 40 are determined by one or more pay tables
stored in the system memory 36.

[0063] Communications between the controller 34 and both the peripheral components of
the gaming machine 10 and external systems 50 occur through input/output (I/O) circuits 46,

48. More specifically, the controller 34 controls and receives inputs from the peripheral
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components of the gaming machine 10 through the input/output circuits 46. Further, the
controller 34 communicates with the external systems 50 via the 1/O circuits 48 and a
communication path (e.g., serial, parallel, IR, RC, 10bT, etc.). The external systems 50 may
include a gaming network, other gaming machines, a gaming server, communications
hardware, or a variety of other interfaced systems or components. Although the I/O circuits
46, 48 may be shown as a single block, it should be appreciated that each of the I/O circuits
46, 48 may include a number of different types of I/O circuits.

[0064] Controller 34, as used herein, comprises any combination of hardware, software,
and/or firmware that may be disposed or resident inside and/or outside of the gaming
machine 10 that may communicate with and/or control the transfer of data between the
gaming machine 10 and a bus, another computer, processor, or device and/or a service and/or
a network. The controller 34 may comprise one or more controllers or processors. In FIG. 2,
the controller 34 in the gaming machine 10 is depicted as comprising a CPU, but the
controller 34 may alternatively comprise a CPU in combination with other components, such
as the I/O circuits 46, 48 and the system memory 36. The controller 34 may reside partially
or entirely inside or outside of the machine 10. The control system for a handheld gaming
machine 110 may be similar to the control system for the free standing gaming machine 10
except that the functionality of the respective on-board controllers may vary.

[0065] The gaming machines 10,110 may communicate with external systems 50 (in a
wired or wireless manner) such that each machine operates as a “thin client,” having
relatively less functionality, a “thick client,” having relatively more functionality, or through
any range of functionality therebetween (e.g., a “rich client”). As a generally “thin client,”
the gaming machine may operate primarily as a display device to display the results of
gaming outcomes processed externally, for example, on a server as part of the external
systems 50. In this “thin client” configuration, the server executes game code and determines
game outcomes (e.g., with a random number generator), while the controller 34 on board the
gaming machine processes display information to be displayed on the display(s) of the
machine. In an alternative “rich client” configuration, the server determines game outcomes,
while the controller 34 on board the gaming machine executes game code and processes
display information to be displayed on the display(s) of the machines. In yet another
alternative “thick client” configuration, the controller 34 on board the gaming machine 110
executes game code, determines game outcomes, and processes display information to be

displayed on the display(s) of the machine. Numerous alternative configurations are possible
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such that the aforementioned and other functions may be performed onboard or external to
the gaming machine as may be necessary for particular applications. It should be understood
that the gaming machines 10,110 may take on a wide variety of forms such as a free standing
machine, a portable or handheld device primarily used for gaming, a mobile
telecommunications device such as a mobile telephone or personal daily assistant (PDA), a
counter top or bar top gaming machine, or other personal electronic device such as a portable
television, MP3 player or other portable media player, entertainment device, etc.

[0066] Security features are advantageously utilized where the gaming machines 10,110
communicate wirelessly with external systems 50, such as through wircless local area
network (WLAN) technologies, wireless personal area networks (WPAN) technologies,
wireless metropolitan area network (WMAN) technologies, wireless wide area network
(WWAN) technologies, or other wireless network technologies implemented in accord with
related standards or protocols (e.g., the Institute of Electrical and Electronics Engineers
(IEEE) 802.11 family of WLAN standards, IEEE 802.11i, IEEE 802.11r (under
development), IEEE 802.11w (under development), IEEE 802.15.1 (Bluectooth), IEEE
802.12.3, etc.). For example, a WLAN in accord with at least some aspects of the present
concepts comprises a robust security network (RSN), a wireless security network that allows
the creation of robust security network associations (RSNA) using one or more cryptographic
techniques, which provides one system to avoid security vulnerabilities associated with IEEE
802.11 (the Wired Equivalent Privacy (WEP) protocol). Constituent components of the RSN
may comprise, for example, stations (STA) (e.g., wireless endpoint devices such as laptops,
wireless handheld devices, cellular phones, handheld gaming machine 110, etc.), access
points (AP) (e.g., a network device or devices that allow(s) an STA to communicate
wirelessly and to connect to a(nother) network, such as a communication device associated
with 1/O circuit(s) 48), and authentication servers (AS) (e.g., an external system 50), which
provide authentication services to STAs.  Information regarding security features for
wireless networks may be found, for example, in the National Institute of Standards and
Technology (NIST), Technology Administration U.S. Department of Commerce, Special
Publication (SP) 800-97, ESTABLISHING WIRELESS ROBUST SECURITY NETWORKS: A GUIDE
TO IEEE 802.11, and SP 800-48, WIRELESS NETWORK SECURITY: 802.11, BLUETOOTH AND
HANDHELD DEVICES, both of which are incorporated herein by reference in their entirety.
[0067] Aspects herein relate to a physical gesture or movement made by a player in a

physical three-dimensional (3D) space whose x, y, z coordinates, positions, and directions are
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translated into a virtual 3D space that allows players to make wagering-game selections
relative to a 2D or 3D display at any point in that virtual 3D space. In an aspect, no wearable
device or object by the player is required. In other words, the player is not required to wear
anything to interact with the gaming system. The player physically moves body parts (e.g.,
hand, finger, arm, torso, head) to cause wagering-game functions to be carried out. In
another aspect, the player holds or wears something or physically interacts with a device that
is moved around in 3D space to cause wagering-game functions to be carried out. No wires
or busses connecting the device with the gaming system is required or needed, though the
devices may otherwise be tethered to an unmovable object to prevent theft. The device
communicates wirelessly in 3D space with the gaming system. In some aspects, the player’s
movements in 3D space allow a player to interact with or view images on a 2D or 3D display
in a virtual 3D space corresponding to the physical 3D space. In other words, if a player
places a finger in 3D space, the X, y, and z coordinates of that finger in the 3D space are
utilized by the wagering game to affect a virtual 3D object in the virtual 3D space. In various
aspects, different gestures or movements mean different things to the wagering game. For
example, a first gesture or movement in 3D space may affect the position, orientation, or
view of a virtual 3D wagering-game object while a second gesture or movement in 3D space
selects that virtual 3D wagering-game object.  Alternately, a non-gesture, such as pausing a
hand momentarily in the 3D physical space, causes a selection of a virtual 3D object in the
virtual 3D space at a location corresponding to the location of the hand in the physical 3D
space.

[0068] In other aspects, the gesture or movement by the player is transitioned from the
physical world to a virtual wagering game environment such that at the end of the physical
gesture, the virtual environment continues the gesture or movement and displays an effect of
the gesture or movement. These aspects work best when the player has no expectation of
feedback, such as when throwing or releasing an object. For example, when the player makes
a throwing gesture as if tossing imaginary dice held in a hand, at the end of the gesture, a
video display of the gaming system displays a simulated rendering of virtual dice that have
just been released from the hand flying through the air tumbling to a stop in the virtual
wagering-game environment.

[0069] Additional haptic and other feedback devices may be positioned proximate to the
player to coordinate haptic and other feedback with wagering-game activities. A pad placed

on the floor or chair can vibrate at times throughout the wagering game coordinated or timed
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with occurrences during the wagering game. Jets of air, liquid mist, or scents can be blown
onto the player to indicate a confirmation of a particular gesture that may be indicative of a
selection of a virtual 3D wagering-game object. The haptic feedback coupled with a 3D
environment is sometimes referred to as “4D” because the involvement of the player’s sense
of touch is said to add an additional dimension to the 3D visual experience.

[0070] Turning now to FIG. 3, a functional block diagram of an exemplary gaming
system 300, which include various I/O devices that may be involved in the various 3D
interaction aspects is shown. This block diagram is not intended to show every I/O device in
a gaming system, and other I/O devices are shown in FIG. 2. A controller 302, which may be
the CPU 34, receives inputs from various devices and outputs signals to control other devices.
Any combination of these devices may be utilized in the gaming system 300. This diagram is
not intended to imply that the gaming system must require all of these devices.

[0071] The controller 302 is coupled to one or more variable speed fans 304, lights 306,
one or more multi-directional audio devices 308, one or more RFID (radio frequency
identification) sensors 310, one or more wireless transceivers 312, an IR (infrared) camera
314, a temperature sensor 315, an array of sensors 316, one or more selection buttons 318,
one or more cameras 319, one or more motion or speed sensors 320, one or more pressure or
weight sensors 322, a joystick or a mouse 324, and one or more variable speed motors 326.
These devices are known and their structure and operation will not be repeated here. Non-
limiting examples of commercially available devices will be provided but they are intended
to be illustrative and exemplary only. The variable speed fan(s) 304 can produce directed jets
of air, liquid mist, or scents towards the player. Variable speed motor(s) 326 placed in a pad
that the player sits or stands on can produce vibrations that are felt by the player. The lights
306, the multi-directional audio device 308, the variable speed fan(s) 304, and the variable
speed motor(s) 326 are available from Philips under the brand amBX, product number
SGC5103BD. The IR camera 314 may be an MP motion sensor (NaPiOn) of the passive
infrared type available from Panasonic, product number AMNI,2,4, which is capable of
detecting temperature differences. Another suitable motion sensor includes a pyroelectric
infrared motion sensor with Fresnel lens available from Microsystems Technologies, part
number RE200B.

[0072] FIGS. 4A-4F are illustrations of an open booth-like structure 400 (referred to as a
booth) that is positioned in front of a gaming machine 10, 110. The frontmost portion of the
booth 400 is open to permit a player to place a hand or arm within the booth 400. The
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interior of the booth 400 defines a physical 3D space, and all gestures or movements by the
player or by an object held by the player within that space as well as the positions of anything
within the physical 3D space are captured by arrays of sensors 316 arranged on the inner
walls of the booth such as shown in FIG. 4A, which is a front view of the booth 400
positioned in front of the gaming machine 10, 110. The player stands in front of the booth
400 (see FI1G. 4B), and reaches into the booth with the player’s hand.

[0073] At the foot of the gaming machine 10, 110 is positioned a pad 402, which includes
the one or more variable speed motors 326 for generating vibrations that are felt through the
pad. The player stands on the pad as shown in FIG. 4B and can receive haptic feedback to
the player’s feet in the form of vibrations generated by the motors 326 rotating a non-regular
structure (such as oblong shaped). The pad is communicatively tethered to the gaming
machine 10, 110 and receives signals from the controller 302 indicative of a duration and
optionally an intensity of the vibrations, which instruct the motor(s) 326 to turn on or off in
response to the information communicated in the signals from the controller 302. Vibrations
may be coordinated or timed with events or occurrences during the wagering game being
played on the gaming machine 10, 110. For example, when a winning outcome is presented
to the player, the pad 402 may vibrate. Alternately, when a graphic or animation is displayed
on the primary or secondary display 14, 16 of the gaming machine 10, 110, and the graphic or
animation is indicative of an event or object that would engage the player’s sense of touch in
the physical world (such as by exerting a force upon the player), the pad 402 may be
programmed to vibrate to simulate that event or object. For example, the event may be a
virtual explosion that would be felt by the player in the physical world. The effect of the
explosion may be related to a depiction of a randomly selected game outcome of the gaming
machine 10.

[0074] A chair 500 positioned in front of the gaming machine 10, 110 includes pressure
or weight sensors 322 to detect shifts in weight or application of pressure at various points
relative to the chair 500. An example of a specific implementation of this aspect is shown in
FIGS. 5A-5C. These illustrations generally depict how a player can shift a body’s weight or
apply pressure to certain parts of the chair 500 to cause an object of the wagering game to
move or to navigate in a virtual world related to a wagering game. For example, in FIG. 5A,
a 3D cube of reel symbols 502 is shown. To see what is to the “right” of the cube 502, the
player either shifts his weight toward the right or applies pressure to a right armrest, and a

pressure sensor 322 in the arm rest or under the right side of the chair cushion detects the
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increased weight or sensor, and transmits a corresponding signal to the controller 302, which
causes the cube 502 to move to the left 502, revealing wagering-game elements 504 that were
previously obscured beyond the right border of the display 14, 16. The direction of the cube
502 or object travel in the wagering game can be adjusted to the cushion or armrest sensors
on the chair 500 depending on the game design and play intent.

[0075] In FIG. 5B, the player shifts his weight backward, such as by leaning back in the
chair 500, and a pressure sensor 322 in the back of the chair 500 senses the increased pressure
and transmits a corresponding signal to the controller 302, which causes the cube 502 to
move upward, revealing wagering-game eclements 506 that were previously obscured beyond
the bottom of the display 14, 16. FIG. 5C shows the final position of the cube 502.

[0076] Allowing the player to use his body to control wagering-game elements empowers
the player with a sense of control over the wagering-game environment. The greater the
sense of control the player has, the more likely the player is likely to perceive an advantage
over the odds of winning. In an aspect, a wagering game may require the player to shift his
weight around in various directions. The randomness of the player’s movements can be
incorporated into a random number generator, such that the randomly generated number is
based at least in part upon the randomness of the player’s weight shifts. In this aspect, the
weight/pressure shifts are related to the game outcome.

[0077] The gaming machine 10, 110 includes the IR camera 314, which is mounted to the
front of the cabinet. The IR camera 314 detects a temperature difference between a player as
he approaches the gaming machine 10, 110 and the surroundings (which is normally cool in a
casino environment). The IR camera 314 is well suited for detecting people by their body
temperature. This IR camera 314 may be operationally mounted on the gaming machine 10,
110 shown in FIGS. 1a or 1b without the booth 400. Instead of detecting a motion only of an
object moving in front of the sensor, the IR camera 314 responds to changes in body
temperature. It works especially well in a casino environment, where the ambient
temperature is typically relatively cool. The warm body of a person is quite warm relative to
the ambient temperature, and therefore, the IR camera 314 can confirm for the gaming
machine 10, 110 that a human being is standing in front of the machine 10, 110. Existing
systems that detect motion only but do not respond to changes in temperature can mistakenly
detect non-persons in front of the gaming machine whenever any object moves or is moved in

front of the gaming machine. When the IR camera 314 detects a temperature shift, the
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gaming machine 10, 110 can enter an attract mode to display and output audio inviting the
passing player to place a wager on a wagering game playable on the gaming machine 10, 110.
[0078] An additional temperature sensor 315 may be installed on the gaming machine 10,
110 for detecting the temperature of the player. The controller 302 or CPU 34 receives a
signal from the temperature sensor 315 indicative of the temperature of the player. This
additional temperature sensor 315, which preferably is an infrared thermal imager or scanner,
can be used to differentiate between a player who may have recently entered the casino from
the outside, and therefore may have an elevated temperature signature, versus a player who
has been playing in the casino for some time. The gaming machine 10, 110 may display a
different animation to the player who has just entered the casino versus the player who has
been present in the casino for long enough to lower that player’s temperature signature.
Casino temperatures are kept relatively cool, so a player who has just entered the casino on a
hot day from outside, such as in Las Vegas, will have a higher temperature signature
compared to a player who has remained in the casino for an extended period of time, long
enough to cool the overall body temperature down. For example, the gaming machine 10,
110 may display a welcome animation to the “hot” player having a high temperature
signature and may even invite the player to order a cool drink. For the “cool” player, the
gaming machine 10, 110 may display a different animation, such as one designed to maintain
the player’s interest so that they do not leave the casino environment. Players who have
lingered in a casino for some time may be more likely to leave to the establishment, whereas
players who have recently entered the casino need to have their attention grabbed
immediately so that they remain in the establishment and place wagers on the gaming
machines.

[0079] As mentioned above, in various aspects the player is not required to wear or carry
any object or device to interact in 3D space with the gaming machine 10, 110 (for
convenience variously referred to as “hands only aspect,” without meaning to imply or
suggest that other body parts cannot also be used to make gestures). In other aspects, the
player must wear or carry an object to interact in 3D space with the gaming machine 10, 110
(for convenience variously referred to as “wearable aspect,” without meaning imply or
suggest that the wireless device cannot also be carried). Although FIG. 4A depicts the booth
400, in the wearable aspects in which the player carries or wears an object, such as a wireless
device 408, the booth 400 may be climinated. Alternately, the gaming machine 10, 110 may
be configured as shown in FIG. 4A for both hands only and wearable aspects such that
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sensors on the gaming machine 10, 110 are configured for interpreting gestures made by a
player’s body part in 3D space or by the wireless device 408 carried or worn by the player.
[0080] In still other aspects, the booth of FIG. 4A is eliminated and gestures in 3D space
are captured and interpreted by an object reconstruction system, such as described in WO
2007/043036, entitled “Method and System for Object Reconstruction,” assigned to Prime
Sense Ltd., internationally filed March 14, 2006, the entirety of which is incorporated herein
by reference. This system includes a light source 306 that may be constituted by a light
emitting assembly (laser) and/or by a light guiding arrangement such as optical fiber. The
light source 306 provides illuminating light (such as in a laser wavelength beyond the visible
spectrum) to a random speckle pattern generator to project onto an object a random speckle
pattern, and the reflected light response from the object is received by an imaging unit 319
whose output is provided to a controller 302. The controller analyzes shifts in the pattern in
the image of the object with respect to a reference image to reconstruct a 3D map of the
object. In this manner, gestures made in 3D space can be captured and differentiated along
with different hand gestures, such as an open hand versus a closed fist.

[0081] Gestures of a player’s head may be captured by UseYourHead technology offered
by Cybernet Systems Corp. based in Ann Arbor, Michigan. UseYourHead tracks basic head
movements (left, right, up, down), which can be used to manipulate wagering-game eclements
on the video display 14, 16 of the gaming machine 10, 110 and/or to select wagering-game
clements. A real-time head-tracking system is disclosed in U.S. Patent Application
Publication No. 2007/0066393, entitled “Real-Time Head Tracking System For Computer
Games And Other Applications,” filed October 17, 2006, and assigned to Cybernet Systems
Corp., the entirety of which is incorporated herein by reference.

[0082] Preferably, player selections in the wagering game played on the gaming machine
10, 110 are made with a gesture that is distinct from gestures indicative of other interactions,
such as moving an object or rotating a virtual camera view. In other words, certain
“movement” gestures in the 3D space (e.g., within the booth 400) are interpreted to be
indicative of a movement of a virtual object displayed on the display 14, 16 or of a virtual
camera that moves or rotates in connection with the gesture, while other “selection” gestures
in the 3D space, which are distinct from the “movement” gestures, are interpreted to be
indicative of a selection of a virtual object displayed on the display 14, 16. Non-limiting

examples of different movement versus selection gestures are discussed below.
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[0083] The booth includes four 3D array of sensors 316. The term “3D” in 3D array of
sensors is not necessarily intended to imply that the array itself is a 3D array but rather that
the arrangement of sensors in the array are capable of detecting an object in 3D space, though
a 3D array of sensors is certainly contemplated and included within the meaning of this term.
There are two sets of emitter arrays 316a, 316d and two corresponding sets of receiver arrays
316b, 316¢, arranged to receive infrared or laser signals from the corresponding emitter
arrays 316a, 316d. Preferably, the emitter devices in the emitter arrays 316a, 316 are infrared
or laser emitters that emit radiation that does not correspond to the visible spectrum so that
the player does not see the radiated signals.

[0084] FIGS. 4C and 4D illustrate two implementations emitter-receiver pairs arranged to
detect an object in a single plane. The concepts shown in FIGS. 4C and 4D are expanded to
3D space in FIGS. 4E and 4F. The spacing between the emitter-receiver pairs 412, 414 is
based upon the smallest area of the thing being sensed. For example, when the smallest thing
being sensed is an average-sized human finger tip 410, the number and spacing of emitter-
receiver pairs 412, 414 is selected such that the spacing between adjacent emitters/receivers is
less than the width of an average-sized finger tip 410. The spacing may be expanded when
the smallest thing being sensed is an average-sized human hand. The spacing and number of
emitter-receiver pairs are also a function of the desired resolution of the gesture being sensed.
For detection of slight gesture movements, a small spacing and a high number of emitter-
receiver pairs may be needed. By contrast, for detection of gross gesture movements, a larger
spacing coupled with a relatively low number of emitter-receiver pairs may be sufficient. In
FIG. 4C, there is a receiver 414 positioned opposite a corresponding emitter 412. For the
sake of simplicity, 8 emitters 412a-h are positioned on the bottom surface of the booth 400,
and 5 emitters 412i-m are positioned on the left side surface of the booth. Opposite the 8
bottom emitters 412a-h are positioned 8 respective receivers 414a-h on the top surface of the
booth 400, each receiving an infrared or laser signal from the corresponding emitter 412a-h.
Likewise, opposite the 5 left-side emitters 412i-m are positioned 5 respective receivers 414i-
m on the right surface of the booth 400, each receiving an infrared or laser signal from the
corresponding emitter 412i-m. It should be understood that a different number of emitter-
receiver pairs other than the 5x8 array shown in FIG. 4C may be utilized depending upon the
resolution desired and/or the dimension of the thing being sensed.

[0085] When a thing, such as the finger 412, enters the booth 400, it breaks at least two

signals, one emitted by one of the bottom emitters and the other by one of the emitters on the
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left surface of the booth 400. In FIG. 4C, the signal 413d from the emitter 412d is broken by
the finger 410 such that the receiver 414d no longer receives the signal 413d. Likewise, the
signal 415k emitted by the emitter 412k is broken by the finger 410 such that the receiver
414k no longer receives the signal 415k. Software executed by the controller 34, 302 detects
which receivers (such as receivers 414d and 414k) are not receiving a signal and determines
an x,y coordinate based upon the known location of the receivers according to their relative
position along the surfaces of the booth 400.

[0086] In the configuration shown in FIG. 4D, there are two emitters per plane, each of
which emit a signal that is received by a first receiver 418g, 414h and then “bounced” or
reflected via mirrors back to the surface from whence the signal emanated, and so forth.
Thus, emitter 416d emits an infrared or laser signal toward the receiver 418g, which reflects
the signal back to a mirror on the bottom surface of the booth 400, which in turn reflects the
signal back to the next receiver 418f, and so forth. Likewise, emitter 416a emits a signal
toward the receiver 414h, which reflects the signal back to a mirror on the left surface of the
booth 400, which in turn reflects the signal back to the next receiver 4141, and so forth.
When a thing, such as the finger 410, enters the booth, receivers 418a,b,c and 414k,l will not
receive a signal. The x,y coordinate corresponding to the first ones of these receivers (i.e.,
418c and 414k) not to receive the signal informs the software executed by the controller 34,
302 as to the location of the finger 410 in the plane defined by the emitters 416a, 416d.

[0087] To form a 3D sensing volume, the arrays shown in FIGS. 4C and 4D are simply
repeated to form a “z” coordinate that forms a volume of the booth 400. When a thing enters
the inner volume of the booth 400, a number of receivers 414 may be “off” in the sense that
they do not receive any signal emitted by an emitter 412. By tracking which receivers are off
(c.g., not sensing a signal), an approximate 3D contour or outline of the thing being
introduced into the booth 400 can be mapped. Depending upon the gesture(s) sensed, the
resolution of the thing may not need to be very fine. For example, if gross gestures are to be
detected, such as left-and-right gestures versus up-and-down gestures, a low resolution
involving fewer emitters (which tend to be expensive) and receivers at greater spacing
distances may suffice. On the other hand, where more fine gestures are to be detected, such
as a finger versus a closed fist, a higher resolution involving more emitters at finer spacing
distances may be necessary. Arms or other attached body parts may be detected and ignored
based upon the fact that “off” receivers proximal to the entry of the booth are likely detecting

the player’s arm. For example, if the gesture for the wagering game requires detecting a
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player’s hand or finger, the arm will necessarily have to be introduced into the booth 400, but
it will always be closer to the entrance of the booth while a hand or finger will tend to be the
farthest thing within the booth 400.

[0088] Alternately, in aspects in which the player is free to gesture in 3D space from any
direction or orientation or at least from multiple directions and/or orientations, such as when
the booth 400 is freestanding and does not abut against a video display as shown in FIG. 4A,
the 3D representation of the gesturing thing may be interpreted to differentiate between a
finger versus a hand, and so forth. For example, an approximate “stick figure” 3D
representation of the player may be developed based upon the sensor readings from the 3D
array of sensors 316, and based upon the knowledge that a finger or hand will be attached to
the end of an arm of the “stick figure” 3D representation, the software may detect and
differentiate a hand versus a head versus a foot, for example. While in this aspect 3D
representations of gross (large) things (e.g., a head, hand, foot) may be determined, 3D
representations of finer things (e.g., a finger, nose) can be determined by more sensors or
even with the cameras 319 in other aspects.

[0089] FIG. 4F is a functional illustration of the booth 400 shown in FIG. 4A. A 3D
array of sensors 316 including a single row of emitters 416a-c are positioned relative to the
left surface 400a of the booth 400, and a 3D array of sensors 316d including a single row of
emitters 416d-f are positioned relative to the bottom surface 400d of the booth 400. Each
emitter pair 416a,d, 416b,e, and 416c,f defines a 2D sensing plane and all emitter pairs
collectively define a 3D sensing volume. Corresponding receivers 418 positioned opposite
the emitters 416 to receive respective infrared or laser signals reflected back and forth
between emitter and receiver via mirrors on the inner surfaces of the booth 400. When a
finger 410 breaks the signals 417d, 419a in the plane defined by the emitters 416a, 416d,
software executed by the controller 34, 302 can determine an x,y,z coordinate of the finger in
the 3D space defined by the booth 400.

[0090] While FIGS. 4C-4F illustrate configurations involving emitters and receivers, in
other aspects, two or more cameras 319 may be positioned to capture gestures by a player,
and image data from those cameras is converted into a 3D representation of the gestured
thing in 3D space.

[0091] The gaming machine 10, 110 may optionally calibrate for different players’
gestures. The gaming machine 10, 110 may be placed into a calibration mode that instructs

the player to make a variety of gestures in the 3D space defined by the booth 400 to calibrate
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the software that detects and differentiates among the different gestures for that particular
player. The player may be instructed to insert a hand into the booth and extend an arm into
the booth while keeping the hand horizontal to the floor. Software calibrates the size of the
hand and arm. For example, a player wearing a loose, long-sleeve blouse versus a player
wearing a sleeveless shirt will have different “signatures” or profiles corresponding to their
arms. The player may be then be instructed to move a hand to the left and to the right, and
then up and down within the booth 400. The player may further be instructed to make a fist
or any other gestures that may be required by the wagering game to be played on the gaming
machine 10, 110. Calibration data associated with these gestures are stored in memory and
accessed periodically throughout the wagering game to differentiate among various gestures
made by that particular player in accordance with the calibration data associated with that
player. In aspects where the player’s identity is known, such as via detection of a portable
data unit carried by the player or other player tracking device, the calibration data associated
with that player’s identity may be stored centrally at a remote server and accessed each time
that player manifests an intention to play a wagering game capable of 3D interaction.

[0092] Alternately or additionally, predetermined calibration data associated with
different gestures and body dimensions may be stored in a memory either locally or remotely
and accessed by the gaming machine 10, 110. Calibration consumes valuable time where the
player is not placing wagers on the gaming machine 10, 110. Storing predetermined
calibration data associated with common gestures and average body dimensions avoids a loss
of coin-in during calibration routines.

[0093] Turning now to FIGS. 6A and 6B, an exemplary gesture in 3D space defined by
the booth 400 is shown, where the gesture is used to rotate a virtual camera to obtain a
different view of a 3D object displayed on a display. In FIG. 6A, a player gestures with a
hand 602 by moving the hand 602 toward the right surface 400b of the booth 400. One or
more 3D graphics 600 related to a wagering game is shown on the display 14, 16 of the
gaming machine 10, 110. The display 14, 16 may be a video display or a 3D video display
such as a multi-layer LCD video display or a persistence-of-vision display. In the illustration,
a 3D cube 600 is shown with reel-like symbols disposed on all of the surfaces of the 3D cube.
Paylines may “bend around” adjacent faces of the cube to present 3D paylines and a variety
of payline combinations not possible with a 2D array of symbols. A virtual camera is pointed
at the 3D graphic 600 and three faces are visible to the player. To change an angle of the
virtual camera, the player gestures within the 3D space defined by the booth 400, such as by
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moving the hand 602 toward the right as shown in FIG. 6A, causing the virtual camera to
change its angle, position, and/or rotation. The 3D graphic 600 moves or rotates with the
changing camera to reveal faces previously obscured to the player. The player may move the
hand 602 anywhere in 3D space, and these gestures are translated into changes in the angle,
position, and/or rotation of the virtual camera corresponding to the gesture in 3D space.
Thus, when the hand 602 is moved upwards, the virtual camera may pan upward or changes
its position or orientation to point to an upper surface of the 3D graphic 600. The gestures in
3D space can be associated intuitively with corresponding changes in the virtual camera
angle, position, and/or rotation (e.g., gestures to the right cause the virtual camera to pan to
the right; upward going gestures cause the virtual camera to pan to upward, and so forth).
[0094] Alternately, the gestures of the player may manipulate the 3D graphic itself 600
such that a movement left or right causes the 3D graphic to rotate to the left or right and a
movement up or down causes the 3D graphic to rotate up or down, and so forth. Gestures in
3D space provide the player with maximum flexibility in selecting or manipulating objects or
graphics in a virtual or real 3D space on a display associated with the gaming machine 10,
110. The gestures are intuitive with the desired result in the simulated 3D environment,
making it easy for players to learn how to manipulate or select objects in the 3D environment.
A forward moving gesture in the 3D space will cause a forward motion in the 3D
environment. A casting motion as if the player holds a fishing reel causes a similar motion to
be carried out in the 3D environment. A player’s sense of control is greatly enhanced and
creates the perception of control over the game outcome. The more control a player has the
more likely the player is to perceive some ability to control the game outcome, a false
perception but nonetheless one that can lead to an exciting and rewarding experience for the
player.

[0095] In FIGS. 7A and 7B, the gesture in 3D space is related to an actual gesture that
would be made during a wagering game, such as craps. Here, the player’s hand 702 is poised
as if ready to throw imaginary dice that are held in the player’s hand 702. A 3D graphic of
the dice 700 is shown on the display 14, 16 along with a craps table. To throw the simulated
dice 700, the player reaches an arm into the booth 400 and opens up the hand 702 as if
releasing the imaginary dice. A corresponding animation of the dice 700 being thrown onto
the craps table and tumbling as if they had been actually been released from the player’s hand
700 is shown on the display 14, 16. Here, a physical gesture in 3D space is translated to a

motion in the simulated 3D environment that is related to the wagering game. Upon the
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completion of the gesture, the 3D environment takes over and transitions the physical gesture
into a virtual motion in the 3D environment. To the player, it appears as if the player has
actually released dice from the hand 702. The virtual dice 700 appear to bounce off the back
of the craps table, and animations depicting how the 3D-rendered dice 700 interact with one
another and with the craps table may be pre-rendered or rendered in real time in accordance
with a physics engine or other suitable simulation engine.

[0096] A wagering game such as shown in FIGS. 7A and 7B has several advantages.
Players still use the same gestures as in a real craps game. A dice-throwing gesture is
particularly suited for 3D interaction because there is no expectation of feedback when the
dice are released from the player’s hand. They simply leave the hand and the player does not
expect any feedback from the dice thereafter. The wagering game preserves some of the
physical aspects that shooters enjoy with a traditional craps game, encouraging such players
to play a video-type craps game. However, cheating is impossible with this wagering game
because the game outcome is determined randomly by a controller. The player still maintains
the (false) sense of control over the outcome when making a dice-throwing gesture as in the
traditional craps game, but then the wagering game takes over and randomly determines the
game outcome uninfluenced by the vagaries of dice tosses and the potential for manipulation.
[0097] In addition, the relative height of the hand 702 within the booth 400 can cause the
virtual dice 700 to be tossed from a virtual height corresponding to the actual height of the
hand 702 in 3D space. Thus, making a tossing motion near the bottom of the booth 400 will
cause the virtual dice 700 to appear as if they were tossed from a height relatively close to the
surface of the craps table, whereas a tossing motion near the middle area of the booth 400
will cause the virtual dice 700 to appear as if they were tossed from a height above the
surface of the craps table. A physics engine associated with the controller 34, 302, which
simulates the real-world behavior of the dice 700 takes into account the height from which
the hand 702 “tossed” the virtual dice, in addition to the velocity, direction, and end position
of the hand 702 as the tossing gesture is made within the booth 400.

[0098] It should be emphasized that in some aspects the player is not required to carry or
wear or hold anything while making a gesture in 3D space. No signals are required to pass
between the gaming machine 10, 110 and the player or anything on the player’s person. In
these aspects, the player need not touch any part of the gaming machine 10, 110 and may

make gestures without physically touching any part of the gaming machine 10, 110 or
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anything associated with it (except for, for example, the pad 402 or the chair 500 when
present).

[0099] FIGS. 8A-8C are exemplary illustrations of a gesture made in 3D space for
selecting a card in a deck of cards 800 in connection with a wagering game displayed on the
gaming machine 10, 110, such as shown in FIG. 4A. The deck of cards 800 is displayed as a
3D-rendered stack of cards, such that there appears to be a plurality of cards stacked or
arrayed with the face of the frontmost card 804 presented to the player. The player reaches
with hand 802 into the booth 400 and gestures in 3D space within the booth 400 to flip
through the cards 800. As the player’s hand 802 moves into the booth 400, the cards pop up
to reveal their faces in a manner that is coordinated with the movement and velocity of the
player’s gesture within the 3D space defined by the booth 400. Thus, as the player gestures
into the booth 400 toward the display 14, 16, the player is indicating an intent to view a card
toward the back (from the player’s perspective) of the deck 800. Similarly, when the player’s
hand 802 retracts toward the entrance of the booth 400 away from the display 14, 16, the
player is indicating an intent to view a card toward the front of the deck 800. Thus, by
moving the hand 802 into and out of the 3D space defined by the booth 400, the player is able
to view each and every face of the deck 800; the cards in the deck 800 pop up and retreat
back into the deck 800 as the player gestures to view cards within the deck 800. In FIG. 8B,
when the player’s hand 802 is approximately mid-way into the booth 400, the card 810
approximately in the middle of the deck 800 pops up and reveals its face.

[00100] As the player gestures within the 3D space defined by the booth 400, the cards
800 appear to make a shuffling motion as the cards pop up and back into the deck 800.
Accordingly, an optional nozzle 806 is shown disposed along at least one of the sides of the
booth 400. The nozzle 806 includes one or more variable speed fans 304 to direct a jet of air
toward the player’s hand 802 as the hand moves into and out of the booth 400. The jet of air
is intended to simulate the sensation of the air turbulences created when real cards are
shuffled or rifled. The nozzle 806 can move with the player’s hand 802 to direct the jet of air
on the hand 802 as it is urged into and out of the booth 400. There may be a nozzle 806 on
opposite sides of the booth 400, or the nozzle may be an array of nozzles or a slit through
which jets of air, liquid mist, or scents may be directed along the slit.

[00101] To select a card, the player makes a gesture with the hand 802 that is distinct from
the gesture that the player used to rifle through the cards 800. In FIG. 8C, the player moves
the hand 802 upward (relative to the floor) within the booth 400 to select the card 810. The
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nozzle 806 directs two quick jets of air, liquid mists, or scents toward the player’s hand 802
to indicate a confirmation of the selection. Additionally, the location and/or appearance of
the card 810 is modified to indicate a visual confirmation of the sclection. Thus, a first
gesture in 3D space is required to pick a card and then a second gestures in 3D space, which
is distinct from the first gestures, is required to select a card. The first gesture may be a
gesture made in an x-y plane that is substantially parallel to the ground while the second
gesture may be made in a z direction extending perpendicular to the ground. Both of these
gestures represent gross motor movements by the player and the wagering game does not
require detection of fine motor movements. As a result, faulty selections are avoided due to
misreading of a gesture.

[00102] The manipulation and/or selection by a player of wagering-game objects and
elements without touching any part of the gaming machine 10, 110 or anything connected to
the gaming machine 10, 110 represents an unexpected result. In a real environment, for
example, a player would physically touch a card to select it, or, in a “virtual” environment,
press a button to select a virtual card displayed on a video display. According to aspects
disclosed herein, the player is not required to touch any part of the gaming machine 10, 110
to manipulate or select wagering-game objects or elements. While the player may touch
certain components associated with the gaming machine 10, 110, such as the pad 402 or the
chair 500, these are not required for the player to manipulate or select wagering-game objects
or clements. The gestures are made in 3D space, and allow the player complete freedom of
movement to select wagering-game objects or elements that are rendered or displayed as 3D
objects or elements on a display. The gesture in 3D space allows the player to make gestures
and movements that are intuitive with respect to how they would be made in a real 3D
environment, and those gestures in the real 3D environment are translated into 3D
coordinates to cause a corresponding or associated event or aspect in a virtual or simulated
3D environment. Aspects herein are particularly, though not exclusively, well suited for
gestures in 3D space that are made in a real wagering-game environment, such as throwing of
dice (where z corresponds to the height of the hand as it throws dice, and x-y coordinates
correspond to the direction of the throwing gesture), manipulation or selection of cards, or in
environments that relate to a wagering-game theme, such as casting a fishing reel using an
upward and downward motion (e.g., z coordinate) into various points along a surface of a

body of water (e.g., x and y coordinate), and the like. The same or similar (intuitive) gestures
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that would be made in the real wagering-game environment would be made in wagering
games disclosed herein.

[00103] FIGS. 9A-9C illustrate a sequence of illustrations in which a player gestures
within the 3D space defined by the booth 400 to make a selection of wagering-game elements
on the display 14, 16. In FIG. 9A, the player’s hand 902 enters the booth 400 and its 3D
position and direction in 3D space are detected by the gaming machine 10, 110. A plurality
of “presents” 900 are displayed on the display 14, 16. The wagering game may be based
upon the JACKPOT PARTY® progressive bonus wagering game in which the player selects
from among a plurality of presents some of which are associated with an award or a special
symbol that when picked will advance the player to a higher progressive tier.

[00104] In FIG. 9A, the player introduces a hand 902 into the 3D space defined by the
booth 400. As the player’s hand 902 moves into the booth 400, the present 904 appears to be
pushed out of the way and slides toward the edge of the display 14, 16 as if it is being pushed
there by the player’s hand 902. The game software executed by the controller 34, 302 detects
the position of the hand 902 within the booth 400 and the direction of the hand 902 (here,
inwardly toward the display 14, 16), and interprets this position and direction information to
determine whether the movement is a gesture. If so, the game software associates that
gesture with a wagering-game function that causes the present 904 to appear to slide out of
view. As the hand 902 reaches further into the booth 904, other presents “behind” the present
904 also appear to slide out of view until the player’s hand 902 stops, such as shown in FIG.
9C. When the hand 902 stops, whatever present 906 is presently still in view can be selected
by another gesture, such as making a fist as shown in FIG. 9C. The selection gesture is
distinct from the “browsing” gesture so that the two can be differentiated by the game
software.

[00105] Additionally, a visual indication of the selection of the present 906 may be
provided on the display 14, 16 by, for example, highlighting the present 906 or enlarging it so
that the player receives a visual confirmation of the selection. When the player’s hand 902
retracts away from the display 14, 16, previously obscured presents can reappear so that the
player is able to select presents that had been previously pushed out of view. By moving a
hand 902 into and out of the booth 400, the player may browse various presents (or other
wagering-game elements) to be selected during the wagering game. The presents may be
arranged in multiple rows and columns such that the player may also move the hand 902 left

or right as well as up and down to select any present in the 3D array.
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[00106] Although in the example described above, the presents are made to appear to
disappear or move off of the display 14, 16, alternately, they may be dimmed or otherwise
visually modified to indicate that they have been “passed over” by the hand 902 for selection.
When the hand 902 pauses, whatever present corresponds to the hand’s 902 location within
the booth 400 is eligible for selection and is selected in response to the player’s hand 902
making a gesture that is distinct from the gesture that the player makes to browse among the
possible selections. Although not limiting, in the illustrated example, the browsing gestures
are simple movements of the player’s hand and arm within the booth in up, down, left, or
right directions, and the selection gesture corresponds to the player closing the hand 902 to
make a fist. In these aspects, one or more cameras 319 may be operatively coupled to the
controller 302 to differentiate between a closed fist and an open hand of the player.

[00107] A fist may also be used to make a punching gesture, which is sensed by whatever
sensors (e.g., any combination of 310, 312, 314, 316, 319, and 320) are associated with the
booth 400, to select a wagering-game element on the display 14, 16. Any gesture-related
selection herein may reveal an award, a bonus, eligibility for another wagering-game activity,
or any other aspect associated with the wagering game. Gesture-related selections may also
be associated with or involved in the randomly selected game outcome.

[00108] FIG. 10 is a functional diagram of a gaming system that uses an RFID system 310
for sensing things in 3D space. A table 1000 is shown on which a craps wagering game is
displayed such as via a video display. Alternately, the table 1000 may resemble a traditional
craps table wherein the craps layout is displayed on felt or similar material. A top box 1004
is positioned above the table 1000 with attractive graphics to entice players to place wagers
on the wagering game displayed on the table 1000. The space between the table 1000 and the
top box 1004 defines a 3D space within which things, such as objects or body parts, with one
or more embedded passive RFID tags are detected by the RFID system 310. The table 1000
includes a passive array of RFID emitters or receivers. The top box 1004 also includes a
passive array of RFID emitters or receivers. A suitable RFID system 310 is the Ubisense
Platform available from Ubisense Limited, based in Cambridge, United Kingdom. An RFID-
based location system is also described in U.S. Patent Application Publication No.
2006/0033662, entitled “Location System,” filed December 29, 2004, and assigned to
Ubisense Limited. In the example shown, an array of six passive RFID emitters or receivers

1006a-f are shown associated with the table 1000, and an array of six passive RFID emitters
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or receivers 1008a-f are shown associated with the top box 1004, though in other aspects
different numbers of emitters or receivers may be used.

[00109] Objects such as chips placed on the table 1000 include at least one passive RFID
tag, whose location in the 3D volume between the two arrays 1006, 1008 is determined by the
RFID system 310 based upon, for example, the various time-of-arrival data determined by the
various RFID emitters or receivers 1006, 1008. Players may place chips with embedded
RFID tags on the table 1000, and the locations and height of the chips correspond to the
location and height of the RFID tags, which are determined by the RFID arrays 1006, 1008.
Dice with six RFID tags embedded along each inner face of the die can be rolled on the table
1000. The RFID system 310 determines which die face is facing upwards based upon the
proximity or distance of the various RFID tag relative to the RFID arrays 1006, 1008. For
example, the die facing down toward the table will have an associated RFID tag that will
register the closest distance (e.g., the quickest time-of-arrival) to the closest RFID emitter or
receiver 1006a-f. The game software knows which face of the die corresponds to that RFID
tag, and can store data indicative of the face opposing the face closest to the table 1000 as the
face of the die following a roll. The top box 1004 may display the faces of the dice rolled
onto the table 1000 without the need for a camera.

[00110] Chips of different values may respond to different RF frequencies, allowing their
values to be distinguished based upon the frequency or frequencies for which they are tuned.
Thus, multiple chips may be stacked on the table 1000, and the locations of the embedded
RFID tags in the multiple chips are determined by the RFID system 310, and based upon the
frequencies those RFID tags respond to, the controller 34, 302 determines not only how many
chips are being placed on the table but also their values. Additionally, it does not matter
whether a player stacks chips of different values on the table 1000. Each chip’s location and
value can be tracked by the RFID system 310, including the dealer’s chips. In the event that
a dealer’s chips are taken from the stacks in an unauthorized manner, the controller 34, 302
may warn or alert the dealer that chips have disappeared from the dealer’s stacks. No camera
or other sensor that needs a “line of sight” to the chips is required. If any of the dealer’s
chips leave the volume between the table 1000 and the top box 1004, the dealer will be
warned or alerted.

[00111] The controller 34, 302 determines which place or places a player has placed one
or more wagers by determining the location of the chips placed on the table 1000 by one or

more players and associating that location with the known layout of the table 1000. For
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example, the RFID system 310 can differentiate between chips placed on 3 versus craps.
Again, it does not matter whether the sensors have a “line of sight” to the chips. If a player
leans over the chips or covers them, the RFID system 310 can still determine the chips’
locations within the 3D space between the table 1000 and the top box 1004.

[00112] FIGS. 11A-11C illustrate another use of the RFID system 310 according to an
aspect in which a table 1100 includes an inner volume 1104 for receiving dice 1110 thrown
by the player. The table 1100 displays a wagering game, such as craps, via a video display
1102. In FIG. 11A, RFID emitters or receivers 1106a-d are positioned around the volume
1104 for detecting the location of objects with embedded RFID tags 1110 within the volume
1104 as described above in connection with FIG. 10. In FIG. 11B, a camera motion tracking
system comprising multiple cameras 1108a-d tracks the movement of the dice 1110 such that
no embedded RFID tags are needed.

[00113] The faces of the dice 1110 are blank. The player throws the dice 1110 into the
volume 1104 and as the dice 1110 enter the volume 1104, they are detected by the RFID
array 1106a-d. At the same time, simulated images of the dice 1114 with their faces are
displayed on the video display 1102 as if they have just been thrown onto the table 1100 at an
entrance point corresponding to the area below the table 1100 where the dice 1110 were
thrown into the volume 1104. In this manner, the physical dice 1110 seamlessly transition
from the physical environment into the virtual environment shown on the video display 1102.
As the dice 1110 continue to tumble within the volume 1104, the same tumbling motions are
simulated and displayed on the video display 1102.

[00114] In FIG. 11C, an array of force transducers 1112 may be positioned at the rear of
the volume 1104 to detect the direction and force of impact from the dice 1110 to determine
their speed and trajectory within the volume 1104. Sensors such as the RFID system 1106a-d
or the camera motion tracking system 1108a-d may be positioned around the volume 1104, or
in other aspects, no sensors are needed either around the volume 1104 or embedded into the
dice 1110. The force transducers 1112 detect the direction and force of impact of the dice
1110, which are interpreted by the controller 34, 302 to cause a simulation of tumbling dice
1114 to be displayed on the video display 1102 in accordance with the detected direction and
force of impact.

[00115] Advantageously, in FIGS. 11A-11C, the player still retains the traditional feel of
throwing dice. The physical throw of the dice is transitioned seamlessly into a virtual

environment on a video display, but the player loses any sense of control anyway as soon as
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the dice leave the player’s hand. At that point, control is yielded to the wagering game,
though initially the player has the feeling of control with the dice. Wagering games such as
these still imbue the player with a sense of control, which is key to creating anticipation and
excitement and an impression (albeit mistaken) by the player of control over the game
outcome, while still preserving the integrity of the true randomness of the game outcome. It
suffers from none of the drawbacks that plague traditional wagering games like craps where
dice can be manipulated or players throw the dice in a way that is hoped to yield a high
probability of landing on a particular face. The dice throwing ritual is still preserved, though
how the dice are thrown has no impact whatever on the game outcome.

[00116] As explained in connection with FIG. 4A, in some aspects the player is not
required to carry, hold, or wear any object to interact with the gaming machine 10, 110. The
player’s body suffices. However, in other aspects, the player may carry, hold, or wear an
object or objects to interact with the gaming machine 10, 110. Examples of these other
aspects are shown in FIGS. 12A-12H. In FIG. 4A, a wireless device 408 is shown, which
optionally includes one or more wireless transceivers 312. By “wireless” it is meant that no
wired communication is required between the device 408 and any part of the gaming machine
10, 110. Although the device 408 may be tethered to the cabinet of the gaming machine 10,
110 for security reasons, such as for preventing players from walking away with the device
408, no communication is carried out along any wire or other conductor between the device
408 and the gaming machine 10, 110. The term “wireless” is not intended to imply that the
device 408 must communicate wirelessly with the gaming machine 10, 110, although in some
aspects it may communicate wirelessly when it includes a wireless transceiver 312. The
tether 1206 may supply electrical power to the hook 1208 or components of the fishing reel
1204. For example, the fishing reel 1204 may include a vibration system (which may include
the variable speed motor(s) 326) for providing haptic feedback to the player such as when a
fish 1212 “nibbles” on the “bait” on the hook 1208. The vibration system may be powered
by a battery in the fishing reel 1204 or by electrical power supplied via the tether 1206.
[00117] Generally, in FIG. 12A, a wagering game 1200 having a fishing theme, similar to
REEL ‘EM IN® offered by the assignee of the present disclosure, is shown. The player
grasps an object that resembles a fishing rod 1204 that includes an object that resembles a
hook 1208 at the end of the fishing rod 1204, which is optionally tethered by a tether 1206 to
a cabinet of the wagering game 1200 for preventing a player from walking away with the

fishing rod 1204. The fishing rod 1204 is preferably relatively thin to minimize the risk of
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the fishing rod 1204 interfering or obstructing signals needed to detect the hook 1208. An
open top “tank” comprised of four video displays 1202a-d arranged to form four walls of the
tank to define a 3D space 1212 within the four walls. The video displays 1202a-d face
outward so that the displays are viewable from the outside of the tank. Optionally, video
displays may also be arranged to face toward the inner volume 1212 of the tank. These video
displays may display simulated water so that it appears to the player that the hook 1208 is
being dipped into a body of water. The outwardly facing video displays 1202a-d display a
virtual representation of the hook 1210 that corresponds to the location of the hook 1208 in
the 3D space 1212. Wagering-game clements to be “hooked” by the player, such as fish
1212, are also displayed swimming about the virtual body of water. The player dips the hook
1208 into the 3D space 1212 and moves the hook 1208 in any 3D direction within the 3D
space 1212 with the aid of the fishing rod 1204 to try to hook one of the fish 1212 in a
manner similar to the REEL ‘EM IN® game.

[00118] The hook 1208 may be out of view of the player as it is dunked into the tank of
the wagering game 1200, but the video display 1202a depicts an image of the hook 1210
along with its bait to complete the illusion to the player that bait is attached to the hook 1208.
As the player moves the fishing rod 1204 within the 3D space 1212, the virtual hook 1210
moves with the fishing rod 1204 so that the illusion is complete. When the player lifts the
fishing rod 1204 out of the tank of the wagering game 1200, the virtual hook 1210 disappears
accordingly. The randomly selected game outcome may be dependent upon, at least in part,
the location of the hook 1208 in the 3D space 1212. Whether a fish 1212 decides to eat the
virtual bait on the virtual hook 1210 may be dependent, at least in part, upon the location of
the hook 1208 in the 3D space 1212 that defines the tank. Accompanying sound effects
played through the multi-directional audio devices 308, such as a splashing sound when the
hook first enters the tank of the wagering game 1200 may enhance the overall realism of the
fishing theme.

[00119] The “catch” of this wagering game 1200 is partly in its realistic resemblance to
actual fishing gestures and themes. The theme of this wagering game 1200 is fishing, though
of course other themes can be imagined, and the fishing theme is carried through to the
interaction by the player in 3D space to make casting motions with a physical fishing reel-
like device 1204. The casting motion, which is not constrained to two dimensions, is thus
related to the fishing theme of the wagering game. Allowing three degrees of freedom of

movement in this manner offers an unsurpassed realism and level of control by the player
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compared with existing wagering games. As the player is consumed by the realism of the
wagering environment, the player’s excitement level increases and the player’s inhibitions
decrease, encouraging the player to place more wagers on the wagering game 1200.

[00120] Another important aspect to the 3D interaction implementations disclosed herein
is that they encourage an element of practice in the player because of the physical interactions
required to interact with the wagering games disclosed herein. The first time learning to ride
a bicycle, a child becomes determined to master the skill by practicing and incrementally
improving the skill. Likewise, the same determination inherent in humans is exploited to
encourage the player to “master” the physical skill required to interact with the wagering
game, even though physical skill does not affect or minimally affects the game outcome.
Nevertheless, the player seeks to master the physical gestures to gain a comfort level with the
wagering game and the associated impression (albeit incorrect) of control over the wagering-
game clements. As a result, the player is encouraged to place more wagers as she attempts to
master the physical skills that are required to interact with the gaming machine.

[00121] From the onlookers’ perspective, onlookers will see players who are playing
wagering games disclosed herein interacting in 3D space with the associated gaming
machines. The physical movements by the players will attract the interest of onlookers or
bystanders who may be encouraged to place wagers. In a carnival environment where
physical skill may be required, for example, to toss a ring around a bottle neck, onlookers
tend to think the activity requires less skill than is actually required. Wagering games
according to various aspects herein tap into that same onlooker envy or sense that the
onlooker can fare better than the person currently engaged in the activity.

[00122] In FIG. 12B, two different types of sensors 1220 may detect the position in 3D
space 1212 of the hook 1208. According to an aspect, RFID emitters or receivers triangulate
on the 3D location of the hook 1208. In another aspect, cameras determine the 3D location in
the 3D space 1212 of the hook 1208. Motion capture software executed by the controller 34,
302 tracks the location of the hook 1208 based upon image data received from the various
cameras 1220. The hook 1208 may include a visual indicator or an indicator visible in
infrared or ultraviolet spectra to aid detection by the cameras 1220. With cameras 1220
positioned to detect the position of the hook 1208 in at least one dimension, the three-
dimensional coordinates of the hook 1208 can be determined based upon the image data

received from each of the cameras 1220.
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[00123] When RFID emitters or receivers 1220 are used, the hook 1208 includes an RFID
tag, which may be passive or active. When active, it may be powered by a battery or other
electrical source via the fishing rod 1204. Location detection of the hook 1208 is carried out
in a similar manner to that described above in connection with FIG. 10.

[00124] It should be noted that multiple fishing reels may be cast into the open tank of the
wagering game 1200 shown in FIG. 12A. Each hook at the end of each fishing reel may
respond to a different RF frequency, for example, to differentiate gestures in the 3D space
1212 among different players.

[00125] In FIGS. 12C-12H, infrared (IR) radiation is used for detecting the position in 3D
space 1212 of the hook 1208. An array of IR emitters 1222 are arrayed along each axis of the
3D volume 1212 defined by the tank of the wagering game 1200. The bands emitted by the
IR emitters divide the volume into “slices” corresponding to increments of distance along
cach axis. One axis (y-axis in this example) is shown divided into slices or bands of IR
energy along the y-axis in FIG. 12D. The slices or bands from each axis (x, y, and z) overlay
cach other in the 3D volume 1212 such that each point in the volume lies in a specific band
from each axis. Thus, in FIG. 12E, an x-axis IR emitter 1222a corresponding to the x-axis
location of the hook 1208 defines an x-axis band of energy 1224a that includes the hook
1208. In FIG. 12F, a y-axis IR emitter 1222b corresponding to the y-axis location of the
hook 1208 defines a y-axis band of energy 1224b that includes the hook 1208. In FIG. 12G,
a z-axis IR emitter 1222¢ corresponding to the z-axis location of the hook 1208 defines a z-
axis band of energy 1224c that includes the hook 1208. The intersection of each of the bands
1222a,b,c forms a volume 1226 surrounding the hook 1208 that determines its location in 3D
space 1212. In other words, the combination of the positional data from the three axes
determines the point in 3D space of the hook 1208.

[00126] Although FIGS. 12A-12G have been described in connection with a fishing theme
such that the volume defines a tank into which fishing rods are cast, aspects herein are not
limited to a fishing theme.

[00127] It should be noted that any of the video displays, such as the displays 14, 16,
disclosed herein may be true 3D displays that display images in voxels rather than pixels.
Examples of true 3D displays include multi-layered LCD displays and holographic displays.
Other 3D displays such as persistence-of-vision (POV) displays may also be used and their
shapes utilized as part of the wagering game theme. When a player interacts in 3D space as

disclosed herein with a 3D display, the interactions may be translated or associated with
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corresponding graphics displayed on the 3D display to create a seamless interaction between
the physical movement in 3D space and the human eye’s perception of a wagering-game
element affected by the physical movement in 3D space on a 3D display. Suitable POV or
3D displays are disclosed in common assigned U.S. Patent Application Publication No. 2003-
0176214, entitled “Gaming Machine Having Persistence-of-Vision Display,” filed March 27,
2003, and U.S. Patent Application Publication No. 2004-0192430, entitled “Gaming Machine
Having 3D Display,” filed March 27, 2003.

[00128] FIG. 13 is a perspective view of another gaming system 1300 that is based upon
the Eon TouchLight system from Eon Reality, Inc. based in Irvine, California. The gaming
system 1300 includes two infrared cameras 1302a,b and a digital camera 1304 arranged
behind a display screen 1310 as shown. A projector 1312 is positioned below the display
screen 1310 for projecting images from a controller 302 housed within a cabinet 1314 onto a
mirror 1306 positioned in front of the projector 1312. Infrared emitters 1308a,b are
positioned on opposite sides of the display screen 1310 to emit infrared light that is reflected
back to the infrared cameras 1302a,b. Gestures made in the volume in front of the display
screen 1310 are detected by the infrared cameras 1302a,b. A wagering game is displayed on
the display screen 1310 via the projector 1312, which reflects the images associated with the
wagering game onto the mirror 1306.

[00129] The handheld or mobile gaming machine 110 shown in FIG. 1B may be
configured to sense gestures in 3D space in a volume in front of the display 116. For
example, Primesense’s object reconstruction system or Cybernet’s UseYourHead system may
be incorporated in or on the handheld gaming machine 110 to differentiate among gestures in
3D space. Dice-throwing gestures, head movements, and similar gestures may be made in
the volume in front of the display 116 for causing wagering-game elements to be modified or
selected on the display 116. Gestures and wagering games disclosed herein may be made and
displayed in the gaming system 1300 shown in FIG. 13.

[00130] FIG. 14 is a perspective view of a player of a gaming system 1400 gesturing
within a 3D gesture space (also referred to as a 3D coordinate space) and interacting with
wagering game clements displayed on a display by making gestures relative to the display. In
this example, the wagering game elements are displayed as graphic images (including static
and animated images) in the form of presents 1406 on a lenticular display 1402. Three rows
of presents 1406 are displayed that appear to be arrayed one behind the other from the

perspective of the player. The presents 1406 reveal an award or a special wagering game
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element such as a multiplier or free spin, and then selects one of the presents 1406a by
gesturing in the 3D gesture space defined by eight points 1404 that delimit the outer
boundaries of the 3D gesture space. The 3D gesture space thus defines the area within which
a player gesture will be recognized by the wagering game system 1400. Gestures outside of
the 3D gesture space will be ignored or simply go unrecognized.

[00131] The lenticular display 1402 displays a row of presents 1406a-c that appear to pop
out of the display 1402. This effect relies on a trompe d’oeil, even though the images
corresponding to the presents 1406a-c are not actually jumping out of the surface of the
display. They simply appear to be displayed in a region in front of the lenticular display 1402
within the 3D gesture space in front of the display 1402. Because the presents 1406a-c
appear to be projecting away from the surface of the display 1402, the player can “reach” for
any of the presents 1406a-c arrayed in the frontmost row by making a movement gesture
toward the intended target. As the player’s hand approaches the desired present 1406a, the
display can highlight the present 1406a by making it glow, changing its form or color or
some other characteristic of the object to be selected. To make a selection of the desired
present 1406a, the player makes a selection gesture, such as closing the player’s hand to form
a fist. A reflection 1408 of a bow of the present can appear on the top of the player’s hand as
the player’s hand draws near the desired present 1406a. Upon selecting the present 1406a
using one or more gestures within the 3D gesture space, the wagering game system 1400
“reveals” the hidden gift in the form of a randomly selected award to the player or other
special wagering game element such as a multiplier or free spin. Although the display 1402
in the illustrated example is a lenticular display, alternatively, the display 1402 can be any 2D
or 3D video display or a persistence-of-vision display.

[00132] To cause the presents 1406d-f in the second row to move closer to the player, the
player gestures in the 3D gesture space with one or two hands with a beckoning motion
toward the player’s body. The beckoning motion toward the player causes the frontmost
presents 1406a-c to be replaced with the presents 1406d-f on the adjacent row. The frontmost
presents 1406a-c can be removed from the display or can be repositioned in the rearmost row.
Conversely, by gesturing with a pushing motion with one or both hands away from the
player’s body, the frontmost row of presents 1406a-c replaces the second row of presents
1406d-f. In this respect, the player makes one of several gestures to cause different actions in
the wagering game. The beckoning gesture where the player moves one or both hands

toward or a pushing gesture where the player moves one or both hands away from the body
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causes the wagering game elements to be repositioned for selection by a different gesture or
combination of gestures. A reaching gesture in which the player reaches toward a wagering
game clement displayed on the display 1402 identifies a wagering game element to be
selected. A selection gesture, such as a closed fist, selects a wagering game element. Finally,
a confirmation gesture can be made by the player to confirm the player’s selection. Each of
these gestures is distinct from one another, and has one or more of the following gesture
characteristics: shape (e.g., thumb out), location, orientation (e.g., thumbs up or thumbs
down), and movement in any direction in the 3D gesture space. The gestures can be used for
selection, navigation, or confirmation. A gesture characteristic (or a characteristic of a
gesture) refers to a characteristic of a gesture made by the player in 3D space that is detected
by a gesture detection system, such in as any of the gaming systems as disclosed herein.
[00133] In an aspect, two or more gesture characteristics are used to differentiate valid
gestures in a wagering game. For example, the gesture shape and orientation can be used to
confirm or deny a selection. For example, a thumbs up gesture can confirm a selection,
whereas a thumbs down denies the selection. In another aspect, gestures made by two or
more hands or other body parts are detected for playing a wagering game. For example, two
players can gesture with their hands to push apart or pull together a wagering game element
or otherwise manipulate or affect a movement of a wagering game element. For example,
one hand can be used to make a gesture that approximates a sword swinging motion and
another hand can be used to make a gesture that simulates raising a shield to deflect a blow.
The gaming system detects one or more gesture characteristics associated with each of the
hands making a valid gesture within a predefined 3D gesture space, and causes a navigation
or selection function or other wagering game function to be executed in response thereto.
Data indicative of a gesture characteristic is referred to as gesture characteristic data.

[00134] To play the wagering game shown in FIG. 14, the gaming system 1400 calibrates
the player’s gestures with a predefined set of valid or expected gestures that will be accepted
by the wagering game. Each player’s gesture can vary slightly, depending upon age, size,
ability, and other player characteristics. Some players may exhibit behavioral ticks or
idiosyncratic movements that need to be calibrated with the wagering game. Some players
gesture more slowly than others. Still other players can be novices or experienced at playing
the wagering game. Experienced players are already familiar with the gestures needed to
interact with the wagering game. Preferably, the gestures are intuitive in the sense that the

player makes the same or similar gesture in the 3D space to interact with a virtual object



WO 2009/062153 PCT/US2008/082990
-42 -

displayed on a 2D or 3D video display that the player would make if interacting with a real
physical object in the physical world.

[00135] A calibration routine for calibrating the player’s gestures to valid gestures
accepted by the wagering game shown in FIG. 14 includes the following. The display 1402
displays an indication to the player to make a gesture corresponding to a valid gesture that
will be accepted by the wagering game. A valid gesture can include a pushing-away gesture
or a closing-fist gesture. The gaming system 1400 instructs the player with a graphic
showing the gesture to be made to make a pushing-away gesture. The player makes a
pushing-away gesture, and the gaming system 1400 detects and records the gesture
characteristics associated with the gesture made by the player. In the case of a pushing-away
gesture, the gaming system 1400 can store gesture calibration data indicating the speed with
which the player gestured and the shape of the player’s hand as the player makes the pushing-
away gesture. The gaming system 1400 can create a gesture profile associated with the
player, wherein the gesture profile is indicative of the particular characteristics of the gestures
made by the player as part of the calibration routine. In the case of a closing-fist gesture, the
gaming system 1400 can store gesture calibration data indicating the shape of the closed fist
and the orientation of the hand when the closed fist is made. For example, one player might
make a closed fist with the palm facing down, while other players might make a closed fist
with the palm facing up. The gaming system 1400 stores the gesture calibration data and
associates ecach gesture made by the player with a valid gesture accepted by the wagering
game. Advanced or expert players can skip the calibration routine, or the calibration gesture
data can be retrieved from a player tracking card as discussed in connection with FIG. 17
below.

[00136] Although the example shown in FIG. 14 interprets gestures for making selections
or navigating through a wagering game, in other aspects, the gesture can be used to place a
wager on the wagering game. Different physical gestures can be associated with different
wager amounts. Other physical gestures can increment (e.g., upwards arm gesture) or
decrement (e.g., downwards arm gesture) or cancel (e.g., a horizontally moving hand gesture)
or confirm (e.g., a thumbs up gesture) a wager amount.

[00137] Another exemplary wagering game that uses different physical gestures to cause
different wagering game functions to be executed can be based on the rock-paper-scissors
game. The video display prompts the player to make a gesture corresponding to a rock

(closed fist), paper (open hand), or scissors (closed fist with index and middle fingers
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extended). Very shortly after the player makes a gesture and the gesture is accepted as a
valid gesture by the wagering game, the video display displays a randomly selected one of the
rock, paper, or scissors. If the player beats the wagering game, the player can be awarded an
award or can be given the opportunity to play a bonus game. In this aspect, different gestures
are recognized, and a calibration routine can walk a player through a sequence of gestures
(e.g., a rock, paper, or scissors gesture) and store calibration gesture data associated with
cach. Because different players gesture differently, this calibration gesture data will ensure
that variations in each player’s gestures will be recognized by the gaming machine as
corresponding to valid gestures. The wagering game can even differentiate between players
who prefer to gesture with their right hands or their left hands, by for example, locating a
thumb on a finger of the player.

[00138] By way of another example, the player can make gestures to cause wagering game
objects to move. For example, in a wagering game having a fishing theme, a school of fish
(wagering game objects) each representing a different possible award (or non-award) swim
around a pond. To try to grab a fish that appears to be in the back of the pond, the player
makes a gesture by moving a hand side to side, which causes the frontmost fish to get out of
the way allowing access to the fish in the back of the pond. The faster the player gestures,
the faster the fish move out of the way. In this respect, a speed or velocity characteristic of
the gesture is determined to affect a speed or velocity of a displayed wagering game object.
[00139] In another example, the player makes a gesture that results in a more natural
interaction with a wagering game element. For example, in a physical roulette wagering
game, a player spins the roulette wheel by reaching down and touching a part of the wheel
and rotating the arm while releasing the wheel. A similar gesture can be recognized for a
roulette wagering game that relies on gestures to cause the roulette wheel to spin. The
gesture mimics the movement of the player’s arm while spinning a physical roulette wheel.
The wagering game can also calibrate the player’s arm movement with a valid gesture. The
gesture characteristics associated with a roulette wheel spin include a direction and a
movement (e.g., acceleration) of the player’s arm or hand. The acceleration characteristic of
the player’s gesture can be correlated with a wheel-spinning algorithm that uses the
acceleration of the gesture to determine how many revolutions to spin the wheel.

[00140] It should be emphasized that the movements corresponding to the gestures herein
can encompass all three axes of 3D space. Thus, gestures both up and down as well as left

and right and everything in between are contemplated. It should also be emphasized that the
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gesture detection techniques and methods disclosed herein do not necessarily require that the
player be tethered to anything, sit on any specialized chair, complete any circuit with their
body, or hold any special object, though such restrictions are not precluded either. The
gesturing can be carried out entirely by the player’s body.

[00141] An important aspect of the gesture detection methods disclosed herein is foreign
object detection. In a casino environment, it is possible that passerbys or other onlookers can
enter a field of view of a gesture detection system. Such systems are preferably able to
recognize when a foreign object is present and either ignore that object or query the player to
confirm whether the foreign object is an intended gesture.

[00142] FIGS. 15A-C are illustrations of the front of a player from an imaging system’s
perspective. In FIG. 15A, the player’s body parts are identified by an imaging system
capable of detecting gestures made in 3D space, such as any disclosed herein. For example,
the player’s head is identified and a first region 1502 is defined as corresponding to the
player’s head. Note, although the regions are shown to be rectangular, square, or triangular,
they can be any regular or irregular shape or form. It is not necessary to precisely define the
contours of a player’s body part for some wagering games, so a rough contour can be quite
workable and acceptable. Each region is connected to the one adjacent to it so that its
relationship relative to neighboring regions can be ascertained and defined. Thus, the
player’s neck (which is attached to the player’s head) corresponds to a second region 1504.
The first (head) region 1502 is associated with the second (neck) region 1504, and the
detection system will expect that the first region 1502 and the second region 1504 should be
attached to one another. Likewise, the player’s shoulders correspond to a third region 1506,
which is associated with the second region 1504 but not the first region 1502. The player’s
torso corresponds to a fourth region 1512 that is associated with the third (shoulder) region
1506. The player’s arms correspond respectively to a first arm region 1508 and a second arm
region 1510. Each of those regions are associated with a first forearm region 1514 and a
second forearm region 1516. Finally, the player’s hands correspond respectively to a first
hand region 1518 and a second hand region 1520. As the player moves the hands, the
imaging system tracks the locations of the hand regions 1518, 1520, which should always be
attached to the first and second forearm regions 1514, 1516. Once the regions of the body of
the player have been mapped, data indicative of the mapped regions of the player’s body is

stored in a memory of the gaming system.
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[00143] Thus, in FIG. 15B, when a hand region 1522 and a forearm region 1524 are
detected in the 3D gesture space of the player, the imaging system determines that these
regions are not attached to the first or second arm regions 1508, 1510 as expected, and
determines that these body parts and their associated movements are foreign objects and
foreign gestures that are not recognized. The gaming system can either be programmed to
ignore the foreign gesture or it can query the player to confirm whether the foreign gesture
was an intended gesture. The latter is not preferred because it retards the wagering game and
adversely affects “coin-in,” but the former can lead to player frustration if gestures are
ignored. To reduce this frustration, if repeated foreign gestures are detected, the gaming
system can prompt the player to recalibrate the player’s gestures.

[00144] In FIG. 15C, the player has made an unrecognized gesture (talking on a cellphone)
that is not detected by the wagering game as corresponding to a valid gesture. From the
relative positions of the arm region 1508, the forearm region 1514, and the hand region 1518,
and the fact that the hand region 1518 overlaps with the head region 1502, the gesture
detection system determines that the player has made a gesture to bring his hand near the
player’s face. The gaming system includes a set of expected (valid) gestures and compares
the gesture made by the player against this set of expected gestures. In response to the
gaming system determining that this gesture is not within its set of expected gestures, the
wagering game can either ignore this unrecognized gesture or query the player on whether the
gesture was intended to be a valid gesture for the wagering game.

[00145] One difficulty with gesture-based wagering games is that the longer a player takes
to interact with the wagering game, the less revenue that particular gaming system achieves
for the casino or wagering establishment. To address this problem, the wagering game can
incentivize the player to move quickly through the wagering game so that further wagers can
be placed. For example, time limits can be imposed to penalize a player who takes too long
after placing a wager to complete the wagering game. For example, the wagering game can
begin limiting the types or number of gestures that the player can make. Some of these
gestures that are eliminated could be used for advancement to a bonus round, for example. If
the player takes too long, he loses his ability to achieve a bonus award. For example, in a
wagering game having a fishing theme, the fishtank or pond can gradually drain the longer a
player takes, and as the fishtank drains, fish representing potential awards begin to disappear.

Alternately, a special gesture, like a scooping gesture that is easier to catch a fish than using a
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fishing reel, for example, can be disabled when a player takes too long. The scooping gesture
may only be available in the first moments after the player has placed a wager.

[00146] Although foreign objects can be from a passerby or onlooker, in some aspects, a
two-player wagering game is contemplated in which two players gesture in a 3D gesture
space in front of a display of a gaming system. Each player calibrates his own gestures with
the gaming system and the gaming system optionally differentiates between the players based
on the differences in their gestures. Examples of two-player wagering games that require
both players to make gestures in a 3D gesture space include cooperative or competitive
wagering games in which the players use cooperative gestures to achieve a common award or
competing gestures to vie for a single award.

[00147] Expert or advanced players can be rewarded by making available “hidden” or
“secret” gestures that when made cause special events or special awards to be awarded to the
player. These hidden gestures are not made known to the player but can be discovered by
players preferably who play a wagering game for a long period of time. Alternately, for such
devoted players, a hidden gesture can be revealed from time to time. To do so, the wagering
game displays the hidden or secret gesture to the player optionally with some cautionary
indicia to keep this secret gesture known only to that player. These hidden or secret gestures
reward loyal and devoted players by making available special events or additional awards
that are not available to those who do not know these secret gestures. The secret gesture can
be a combination of gestures or a single gesture. Preferably, a combination of gestures will
avoid a player’s inadvertently discovering a hidden or secret gesture.

[00148] Expert or advanced players can also be provided with the option of skipping
through calibration routines or performing multiple motions at once to complete the
calibration instead of stepping through each calibrating gesture one at a time. As mentioned
above, the calibration preferences, calibration gesture data, and other data relating to the
calibration of player’s gestures can be stored on the player’s tracking card or on a remote
player account that is accessed by the tracking card, which the player carries and brings in
proximity to a sensor that initiates a communicative link between the player tracking card and
the gaming system. The calibration data is downloaded or retrieved from the player tracking
card for the particular wagering game being played.

[00149] The gaming system can utilize a self-learning neural network that improves its
ability to calibrate a wide range of gestures as more players calibrate their gestures with the

gaming system. The calibration routines are finetuned by the neural network and tweaked to
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cach individual player. The more players that the gaming system calibrates, the better the
gaming system becomes at calibrating different gestures to valid gestures accepted by the
wagering game. This improves the accuracy of and speeds up the calibration routines over
time.

[00150] FIGS. 16A-C illustrate an example of how a multi-characteristic gesture can affect
navigation and zoom of a wagering game. In FIG. 16A, the player 1604 positions his hands
1600, 1602 extended away from his body as shown, then moves his hands along lines A and
B toward his body. In the illustration, the player moves his hands not only toward his body
but also closer together. Thus, there are two movement characteristics detected by the
gesture detection system—a movement toward the body as well as a movement of the hands
together. These movements occur simultancously. Another gesture characteristic that can be
detected is the speed at which the hands move toward the body.

[00151] FIG. 16B is an illustration of a display 1610 of a wagering game showing the
player grasping a wagering game object 1612 (here, a ball) and moving the ball through a
labyrinth. Obstacles 1620, 1622 are presented to the player around which the player needs to
navigate by using various gestures. Moving the hands 1600, 1602 toward the player’s body
1604 translates to a backward navigation through the labyrinth. Thus, in FIG. 16C, the ball
1612 is shown a distance away from the obstacle 1622 compared to FIG. 16B. In addition,
moving the hands 1600, 1602 closer together at the same time translates into a “zooming out”
effect. Thus, the display 1610 zooms out of the labyrinth, exposing more of the labyrinth to
the player. It is important to note that the gesture made by the player illustrated in FIG. 16A
causes two navigational characteristics of the wagering game to be modified—a navigational
movement backward through the labyrinth and a zooming out of the perspective view of the
labyrinth. By using combinatorial gestures in this fashion, the player can navigate through
the labyrinth while at the same time controlling the amount of zoom. Although navigation
and zoom aspects are discussed in connection with FIGS. 16A-C, other aspects are
contemplated. For example, a gesture can move a virtual camera or a wagering game
element. Thus, instead of controlling the ball 1612 with gestures, the player can control a
virtual camera that pans, zooms, rotates, and the like in response to the player’s gestures. For
example, the virtual camera can be made to rotate and zoom at the same time by the player
making a combinatorial gesture comprising a rotating gesture while simultaneously brining

the rotating hand toward or away from the body.
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[00152] In FIG. 16A, the spacing of the hands determines how much zoom occurs while
the rotation or forward/backward or left/right movements of the hands can determine a
direction of a virtual camera or a wagering game object. For example, in a game in which the
player controls a fighter jet, forward/backward gestures control the velocity of the jet while
rotations of the hand cause the jet to turn left or right. Using combinations of these gestures,
such as a forward gesture with a left hand rotation, causes a corresponding navigational effect
(speeding up while turning left). In wagering games that might create an impression in the
player that an enhanced level of skill can improve the probability of winning an award,
hidden elements on the display can compensate for the apparent skill of the player as the
player navigates through awards displayed on the display. For example, if a player has a high
level of skill and can navigate quite deftly through the awards, hidden awards can be
displayed to deduct awards so that the predetermined randomly selected outcome is achieved
at the end of the wagering game. Alternately, if the player has a low level of skill and
navigates poorly through the awards, hidden awards can enhance the player’s award so that
the predetermined randomly selected outcome is achieved at the end of the wagering game.
Compensation for apparent skill is important to ensure that the predetermined randomly
selected outcome remains largely unaffected by the player’s level of skill.

[00153] FIG. 17 is a functional block diagram of a gaming system 1700 illustrating how a
player calibrates the 3D gesture space by defining the 3D gesture space with arm gestures. A
display 1702 displays instructions to the player to reach out with the player’s arms to define
the extent of the player’s reach. For example, the display 1702 first displays an instruction
for the player to reach out with his left arm and raise it as much as he is comfortable raising
his arm. At that point, the player is instructed to make a confirmation gesture, such as
making a fist with his left hand 1720, or is requested to hold his arm in that position for a
couple of seconds, and a first 3D coordinate 1704a is defined by an imaging system that
images the player’s left hand 1720 and calculates the first 3D coordinate based upon a 3D
coordinate space. This instruction is repeated for the right arm, and a second 3D coordinate
1704b is defined in response to the imaging system imaging the player’s right hand and
calculating the second 3D coordinate based on the 3D coordinate space. This process is
repeated until the player has defined the frontmost and outermost reaches of his arms. The
3D space bounded by the coordinates 1704a-h defines the 3D gesture space within which
gestures by the player will be detected. Gestures outside of this 3D space will be ignored.
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The next time another player sits at the gaming system 1700, his 3D gesture space must be
defined for that player.

[00154] A player tracking card 1730 can store data indicative of the player’s 3D gesture
space, or this data can be stored on a remote player account accessible by the tracking card.
By “remote,” it is meant that the player account is located on a server that is in
communication via a network with the gaming system that accepts the tracking card. Once
the player calibrates the 3D gesture space to his gestures at this gaming system 1700, the next
time the player plays a wagering game on the gaming system 1700, the player simply inserts
the player tracking card 1730, and once authenticated, the gaming system 1700 retrieves the
player’s calibration data and defines the 3D gesture space based on the calibration data.
[00155] At least three imaging devices 1712a-c, such as video cameras, are positioned
around the body of the player to capture objects within a 3D volume in front of the player.
Preferably, these cameras are positioned such that their field of view is at least 120 degrees
from the field of view of the adjacent imaging device 1712 so that they can triangulate upon
an object in three dimensions. The resolution of the video cameras depends upon the desired
granularity of the gestures being detected. For gross or coarse gestures, such as gross arm
movements (e.g., up or down, left or right), a low resolution is sufficient. For fine gestures,
such as a cupped hand to catch virtual coins as they fall down the display 1702, or fine finger
movements, a high resolution camera will be needed to discern these finer gestures.

[00156] Once the player’s 3D gesture space 1704 has been defined, the gaming system
1700 can automatically adjust a perspective of 3D wagering game elements displayed on the
display 1702, which is a 3D display. The images displayed on the 3D display 1702 are
automatically recalibrated by the gaming system 1700 so that the perspective angle of the
image is varied in response to the position of the 3D gesture space. For example, for shorter
players, the wagering game eclements high on the display can be tilted in a downward
perspective, so that the player can more casily see them. Conversely, for taller players,
whose 3D gesture space will be higher relative to the display 1702, the wagering game
clements low on the display 1702 can be tilted in an upward perspective. If the player shifts
on the seat so that the player is now sitting more to the left side of the display 1702, the
wagering game elements on the right side of the display 1702 are rotated slightly to a left
facing perspective. Thus, the height or position of the player relative to the display 1702
causes a perspective of the wagering game elements to be modified automatically. Not only

is the player’s individual gesture space defined, but the perspective of the images is modified
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based on a characteristic of the player’s 3D gesture space or on a position of the player
relative to the display 1702.

[00157] In another aspect, the gestures made by the player during calibration are
synchronized with the 3D display 1702. This synchronization ensures that the video or
animation displayed on the 3D display 1702 corresponds to the gesture made by the player.
In a calibration routine, the player can be instructed to extend his arm and follow a moving
icon or object displayed on the 3D display 1702. Taller players will perceive the image
differently from shorter players, so differences in height can be accounted for with video-
gesture synchronization.

[00158] As discussed herein, finer gestures can be used to define which wagering game
function is carried out. Although there are a myriad of gesture possibilities, a few additional
ones will be discussed here. The player can make a cupping gesture with a hand to catch a
wagering game object on a wagering game, open the hand to release the object or objects, and
use a pointing gesture with a finger to select a wagering game object. This is an example of
using three different gestures (cupping the hand, opening the hand, pointing the finger) to
cause different wagering game functions to be carried out.

[00159] Each of these embodiments, implementations, aspects, configurations, and
obvious variations thereof is contemplated as falling within the spirit and scope of the

claimed invention(s), which is set forth in the following claims.



10

15

20

25

30

WO 2009/062153 PCT/US2008/082990

-51 -

What is Claimed is:

1. A wagering game interaction method, comprising:

receiving an input indicative of a wager to play a wagering game on a gaming

machine;

displaying a three-dimensional image that relates to the wagering game on a

video display of the gaming machine;

characterizing a physical gesture of a player of the wagering game in three-

dimensional coordinate space to produce 3D gesture data indicative of at

least a path taken by the physical gesture in the 3D coordinate space;
based upon the 3D gesture data, causing the 3D image to appear to change to

produce a modified 3D image that relates to the wagering game; and
displaying the modified 3D image on the video display.

2. The method of claim 1, further comprising, sensing the physical gesture
of the player without requiring the player to touch any part of the gaming machine, the
sensing including determining at least three coordinate positions of the physical gesture
in the 3D coordinate space, each of the at least three coordinate positions lying along
distinct axes of the 3D coordinate space, wherein the 3D image is a 3D object.

3. The method of claim 2, wherein the sensing includes transmitting energy
into the 3D coordinate space, the energy corresponding to radiation having a wavelength
in an infrared or a laser range, or the energy corresponding to electromagnetic energy
having a frequency in a radio frequency range.

4. The method of claim 3, wherein the sensing further includes detecting the
absence of energy at a sensor positioned at a periphery of the 3D coordinate space, the
detecting indicating a coordinate position of the physical gesture of the player.

5. The method of claim 2, wherein the sensing the physical gesture is carried
out without requiring the player to carry, wear, or hold any object associated with the
gaming machine.

6. The method of claim 2, wherein the sensing is carried out via a radio
frequency identification (RFID) system or an infrared camera system, wherein the RFID
system includes an array of passive RFID sensors arrayed to detect at least a location in
the 3D coordinate space of the thing making the physical gesture, and wherein the
infrared camera system includes a plurality of infrared cameras positioned to detect at

least a location in the 3D coordinate space of the thing making the physical gesture.
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7. The method of claim 6, wherein the thing includes a hand or an arm of the
player or an object having an RFID tag.
8. The method of claim 1, further comprising, producing vibrations in a pad

on which the player stands in front of the gaming machine, the vibrations being timed to
correspond with display of a randomly selected outcome of the wagering game on the
gaming machine.

9. The method of claim 1, wherein the modified 3D image relates to a
randomly selected outcome of the wagering game.

10. The method of claim 1, wherein the causing the 3D image to appear to
change includes corresponding the physical gesture to a different viewing angle of the
3D image, the modified 3D image being changed so as to be visible from the different
viewing angle based upon the 3D gesture data.

11. The method of claim 10, wherein the modified 3D image reveals at least
one surface that was not viewable on the 3D image.

12. The method of claim 1, further comprising:

characterizing a second physical gesture of the player in the 3D space coordinate

space to produce second 3D gesture data indicative of at least a direction
of the physical gesture in the 3D coordinate space, the second physical
gesture being distinct from the physical gesture; and

based upon the second 3D gesture data, selecting the 3D image.

13. The method of claim 12, wherein the physical gesture is a gesture in a
generally transverse direction and the second physical gesture is a gesture in a direction
that is generally perpendicular to the generally transverse direction such that the physical
gesture is distinguishable from the second physical gesture.

14. The method of claim 1, further comprising, producing a burst of air, liquid
mist, or a scent that is directed toward the player as the player makes the physical gesture
such that the timing of the burst of air coincides with the physical gesture.

15. The method of claim 1, wherein the physical gesture is a dice throwing
gesture, the 3D image being a 3D representation of at least one throwing die, wherein the
causing the 3D image to appear to change includes animating the at least one throwing
die to cause it to appear to roll and come to rest as the modified 3D image.

16. The method of claim 15, further comprising sensing when the physical

gesture has stopped, and, responsive thereto, carrying out the causing the 3D image to
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appear to change such that the 3D image appears to have been affected by the physical
gesture.

17. The method of claim 15, further comprising:

sensing, via a force transducer, tangible dice thrown responsive to the physical

gesture; and

determining, responsive to the sensing the tangible device, a speed or a trajectory

of the dice;

wherein the causing the 3D image to appear to change is based at least in part

upon the speed or the trajectory of the dice.

18. The method of claim 17, wherein the 3D image is a playing card, the
physical gesture representing an extension of an arm or a hand of the player into the 3D
coordinate space, the modified 3D image being a modified image of the playing card, the
method further comprising:

displaying a plurality of playing cards including the 3D image on the video

display;

tracking the physical gesture as it extends into or out of the 3D coordinate space;

and

causing respective ones of the plurality of playing cards to appear to enlarge or

move in a timed manner that is based upon the location of the physical
gesture.

19. A method of interacting in three-dimensional (3D) space with a wagering
game played on a gaming machine, comprising:

receiving an input indicative of a wager to play a wagering game on a gaming

machine;

displaying a wagering game on a video display of the gaming machine, the

wagering game including a 3D image;

receiving sensor data indicative of a pressure exerted by a player of the wagering

game upon a pressure sensor;

responsive to the receiving the sensor data, causing the 3D image to be modified.

20. The method of claim 19, wherein the receiving the sensor data is carried
out via a plurality of pressure sensors, the player shifting the player’s body weight to
exert pressure on at least one of the pressure sensors to produce the sensor data, which

includes directional data indicative of the at least one of the pressure sensors.
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21. The method of claim 20, wherein the plurality of pressure sensors are
disposed in a chair having a surface on which the player sits in front of the gaming
machine, each of the plurality of pressure sensors being positioned at distinct locations
under the chair surface.

22. The method of claim 20, wherein the causing the 3D image to be
modified includes moving the 3D image on the video display in a direction associated
with the directional data.

23. A method of manipulating in 3D space virtual objects displayed on a
gaming system, comprising:

receiving a wager to play a wagering game on the gaming system;

displaying, on the video display, a plurality of virtual objects related to the

wagering game, the plurality of virtual objects appearing in a stacked
arrangement such that some of the virtual objects appear to be proximate
to the player and others of the virtual objects appear to be distal from the
player;

receiving gesture data indicative of a first gesture associated with the player in

3D space;

if the gesture data is indicative of a movement associated with the player toward

the video display, modifying the virtual objects such that those of the
virtual objects that appear to be proximate to the player on the video
display are modified before those of the virtual objects that appear to be
distal from the player;

if the gesture data is indicative of a movement associated with the player away

from the video display, modifying the virtual objects such that those of
the virtual objects that appear to be distal from the player are modified
before those of the virtual objects that appear to be proximate to the
player;

receiving selection data indicative of a selection by the player of at least one of

the virtual objects, causing a wagering game function to be executed by a
controller of the gaming system, wherein the selection is made by a
second gesture that is distinct from the first gesture; and

displaying a randomly selected game outcome of the wagering game based at

least in part on the selection data.
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24. The method of claim 23, wherein the virtual objects resemble playing
cards.

25. The method of claim 23, further comprising providing haptic feedback to
the player as the first gesture is motioned.

26.  The method of claim 25, wherein the haptic feedback is carried out by a
nozzle such that a jet of air, liquid mist, or a scent is forced toward the player during the
first gesture.

27. The method of claim 25, further comprising providing second haptic
feedback to the player as the second gesture is motioned for indicating confirmation of
the selection by the player.

28. A method of translating a gesture in 3D space by an object associated
with a player positioned in front of at least one video display of a gaming system into an
action that appears influence a virtual object displayed on the at least one video display,
comprising:

receiving a wager to play a wagering game on the gaming system;

receiving gesture data indicative of a first gesture associated with the player made

in 3D space, the gesture data including coordinate data of a location of the
object in the 3D space according to three distinct axes defined by the 3D
space; and

based upon the gesture data, displaying the virtual object on the video display, the

virtual object appearing to be influenced by the first gesture, the virtual
object being involved in the depiction of a randomly seclected game
outcome of the wagering game.

29. The method of claim 28, wherein the at least one video display is at least
four video displays arranged end to end to form a generally rectangular volume, an inner
portion of the rectangular volume defining the 3D space, the method further comprising:

displaying on each of the at least four video displays the virtual object at its

respective location as a function of at least the location of the object such
that the object when viewed from any of the at least four video displays
appears to be at a location depicted on respective ones of the at least four
video displays.

30. The method of claim 29, wherein the object includes a device that

resembles a hook at an end of a fishing rod carried or held by the player, and wherein the
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wagering game relates to a fishing theme, the method further comprising displaying on
the at least one video display a fish, wherein the randomly selected game outcome
includes an indication of whether or not the fish takes a bait on the hook.

31. The method of claim 29, wherein the receiving the gesture data is carried

5 out via a radio frequency identification (RFID) system and the object includes an RFID
tag therein.

32. The method of claim 29, wherein the receiving the gesture data is carried
out via a plurality of infrared sensors arrayed along each of the three distinct axes
defined by the 3D space such that each of the plurality of sensors define a band of energy

10 along respective ones of the three distinct axes, the method further comprising detecting
which band of energy is disturbed to determine the location of the object in the 3D space.

33.  The method of claim 1, further comprising:

displaying on the video display a graphic to the player for calibrating a physical

gesture made by the player’s body in a predefined 3D space in front of the
15 video display to the displayed graphic;

determining at least one gesture characteristic of the physical gesture and storing
gesture characteristic data indicative of the at least one gesture

characteristic; and

calibrating the physical gesture to the graphic displayed on the video display by
20 associating the gesture characteristic data with a predetermined valid

gesture accepted by the wagering game.
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34.  The method of claim 33, wherein the video display is a lenticular display
that displays wagering game elements that appear to be displayed in a region in front of
the lenticular display within the predefined 3D gesture space, and wherein the at least
two gesture characteristics includes a location of the player’s body in the 3D gesture

5 space, the method further comprising determining that the player has selected one of the
wagering game clements in response to the location of the player’s body corresponding

to any point in the region.

35.  The method of claim 33, wherein the at least one gesture characteristic
includes a shape of a part of the player’s body, a location of the body part, an orientation

10 of'the body part, or a movement of the body part within the 3D gesture space.

36.  The method of claim 35, wherein the movement includes a speed or

velocity or acceleration of the body part.
37.  The method of claim 33, further comprising:

displaying on the video display a second graphic to the player for calibrating a
15 second physical gesture made by the player’s body in the predefined 3D

space;

determining at least one gesture characteristic of the second physical gesture and
storing second gesture characteristic data indicative of the at least one

gesture characteristic of the second physical gesture; and

20 calibrating the physical gesture to the second graphic displayed on the video
display by associating the second gesture characteristic data with a second

predetermined valid gesture accepted by the wagering game.
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38. The method of claim 33, further comprising storing the gesture
characteristic data on a storage device that is accessible locally or remotely via a player
tracking card, the player tracking card storing identification information associated with

the player.

5 39. The method of claim 33, wherein in response to the physical gesture being
accepted by the wagering game, causing a wager amount to be indicated on the video
display and decrementing the wager amount from a player account associated with the

player.

40.  The method of claim 33, further comprising defining a 3D gesture space
10 based upon the physical gesture and at least three other physical gestures, wherein each
of the physical gestures defines a 3D coordinate corresponding to an outer boundary of

the 3D gesture space.

41. The method of claim 40, further comprising displaying indicia on the
video display, wherein the indicia indicate to the player which physical gestures to make

15 to define the 3D gesture space.
42. The method of claim 1, further comprising:

characterizing a second physical gesture of the player in 3D coordinate space to
produce second 3D gesture data indicative of a shape, location,

orientation, or movement of the player in the 3D coordinate space; and

20 based upon the second 3D gesture data, causing a second video image displayed
on the video display to appear to be affected by the second physical

gesture.
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43. The method of claim 42, wherein the second physical gesture is a hand

cupping gesture, an open hand gesture, or a finger pointing gesture.
44. The method of claim 1, further comprising:

detecting a second physical gesture of the player corresponding to a secret gesture

that is not revealed to the player; and

responsive to the detecting, causing a special wagering game function be carried

out.

45. The method of claim 44, wherein the special wagering game function

corresponds to a special event, a bonus game, an enhanced award, or a bonus award.

46. The method of claim 1, further comprising defining on the video display a
hidden wagering game eclement such that in response to the modified 3D image
coinciding with a coordinate of the hidden wagering game element, the award to be
awarded to the player is adjusted such that the player will receive an award associated
with a randomly selected outcome that was determined prior to the player making the

physical gesture.

47. The method of claim 1, wherein the physical gesture is a confirmation

gesture causing the 3D image to be selected in the wagering game.

48. The method of claim 47, wherein the confirmation gesture is distinct from

every other valid gesture in the wagering game.

49. The method of claim 1, further comprising reducing the number of valid
physical gestures available to the player the longer the player takes to reach a game

outcome.

50. The method of claim 1, further comprising reducing a probability of the

player winning an award the longer the player takes to reach a game outcome.

51. The method of claim 1, further comprising detecting a foreign object in

the 3D coordinate space.
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52. The method of claim 51, wherein the detecting the foreign object includes
mapping body parts of the player and associating adjacent body parts with one another to
form a map of the player’s body.

53. The method of claim 51, further comprising ignoring the foreign object.

5 54. The method of claim 51, further comprising querying the player to accept

or reject the foreign object.

55. The method of claim 1, further comprising detecting an unrecognized

gesture from a set of expected gestures for the wagering game.

56. The method of claim 55, further comprising ignoring the unrecognized

10  gesture in the wagering game.

57.  The method of claim 55, further comprising querying the player to accept

or reject the unrecognized gesture.

58. The method of claim 1, further comprising synchronizing the physical

gesture with an animation displayed on the video display.

15 59. The method of claim 1, wherein the modified 3D image has a perspective
angle that is automatically modified relative to the 3D image based upon the 3D gesture

data.



WO 2009/062153 PCT/US2008/082990

1/24

10\

16"\

-12

14

18
18

44

FIG. 1A



WO 2009/062153 PCT/US2008/082990

2/24




WO 2009/062153 PCT/US2008/082990

3/24
50~
External
Systems
LS R
46
40~ -
Payoff
Mechanism
14~
Primary 48
Display /0
16~
Secondary
Display 34~
38~ l/O CPU
Money/Credit
Detector
24~ 36~
Player Input System
Device Memory
52~
Player
Identification
Reader




PCT/US2008/082990

WO 2009/062153

4/24

€ Old

siosueg | (s)esswe)
jokenyae | ~6L¢
\ol¢ (s)suopng (s)losuag (s)losueg
uolo9les paadS/Uono 1yblapn/ainsseld
Josuas dws] \gl¢ \-0z¢ \-zze
~GlLe
eISWeQ i asno\/onsiopr
~PlE
vze
y y y
(s)lenl@asuel | > -
SSO|alIAN _ > J8|ojuUey e
// -
cle CZoe (s)J0J0N
paadg a|qelien
washs |, Coze
didd
~0l€
A4 v \ 4
(s)adineQ olpny s1UBI (s)ued
[eUOROBIQ-BINN o peadg s|qeLEA
g0¢ ~90¢ rog

/ccm



WO 2009/062153

PCT/US2008/082990

404—

316a—T]|

312

,-400Db
404
4 —316b
314
312
1—316d
1 " ————————————— a1
| i
X,;mr —400d
e e
() | _~10, 110
/ ~402

FIG. 4A



PCT/US2008/082990

WO 2009/062153

6/24

10,110

402

326

FIG. 4B



WO 2009/062153 PCT/US2008/082990

7124

a14a 4180 g14c 4140 g15e 4141 4149 414N

-414m
412m-
\O . _1—413g
4121~ (/41‘“
0 __ o Uil -a13n
412k\O ) C/ // - 414Kk
| 415 ol '
412j / f . farsd Sl
NCammm AV A
. 4151~ /// |
412113 N o= i
S/ bbb DD D

412/31415':4 41gC / 41£e / 4129 / FIG. 4C

412d 412f 412h

418a 418D 41gc 418d 41g8e 418f 4189

N T D "~ -ara
 J-atax

4193
DN ~ b414

410~
~ ~ L-at4i

/ X \\‘Ii—,
— ~ |--414h

] i S

\V/ — 5

( . 4174

FIG. 4D



PCT/US2008/082990

WO 2009/062153

8/24

414
414

{
“\
(3
5 -
. ——
4
(
4
e
13
4
1 '/
4 /ll \I.
{ 3-
4
h
4

77N

413

IIIIIIIIII

IIIIIIIIII

IIIIIIIIII

l' \ A
- _L__4_J_ -t
i

N [ {-\,’
C \

= _L___{__I_ -4- F7
~

N N t,’

-~

FIG. 4E

AN

f{/
41%@7
/[
P PP PO AL

o/o/o/o /o o o %/
0/00/0,0 O O O

010

040
0ot
0|0

0

418d 418f

418b

/4189 316

418c  ; 418e

418a

FIG. 4F

S
e
— —
-— o0 o0 (e o]
(s2) ~ ~ ~
<t < < °
1 1 [} 6
/Ir /Ir /Ir <~
\j D D D / <t
.- - S VU T )
' \ |
. - - - - ) ;
/
7/
r T r y
\ 1} »
\ k) ) ™ )
—_— I—JI\ Jl_n\ J-_|\ /'L.m\
i I i Pind
TT T |
11 -———1T" ] -
7l D |._\|._1\_y||.\..__r\w, .\.“\w T T
~y ) e ~ L ~Lw S~ ~” (g
hl =t----_L 1 (Ml (]
N T~
’ =)
ol R
~o 7T
4,\\ nnnnnnnnn ||
-~ ] I’l.’,v
{ L
=\ s m ©
|||||||
.A,JF .......... M
- = —— ~
. 1| <
2NN ! | 1]
J =\ [ PENSLANY T ooy
~q T
._,\\ llllllllll -
, Il!‘llv
SERY: L\ | 3
\' N
{7 L 5 e
—
N / /
F2any 4
v ©
[4 g
N [ Nt ﬁ M~
< —
e o A
. —
A}
-~ _ -LM/ ©
N A [ S o))
1) v ~ ©
[ty 4
, \-6
” 4_ ~
. <

416b

416¢C

316a



PCT/US2008/082990

WO 2009/062153

9/24

06 'Old

009

gS 'Old

009

908

705~
205

—20G

VS 'Old

20§

YR



PCT/US2008/082990

WO 2009/062153

10/24

g9 'Old

009~

91yl

V9 'Old

009




WO 2009/062153

PCT/US2008/082990

11/24
je;
o
o
<
INITSSvd
SSVd LNOQ
70 LLOL6YEE m
N > O
/] LL
S
AN
e A7 R
i
©
o
o
q—
INITSSvd o
/| ssvd LNOG R
( <
LLOL6YVED <
52 ©
[ &7 m
N
(o] o
~ M~
<




PCT/US2008/082990

WO 2009/062153

12/24

q00v ]

00v

28 9Old a8 9Old
77 %5 7
7 208
-
=)
[\
908
00¥
S0 oo| 08
N~ 008 018
X008
N ois
\9l'vl NSRS

V8 'Old

=100)%

00y




PCT/US2008/082990

WO 2009/062153

13/24

V6 'Old

¢06

¥06

@._

806

B

9Lyl

-006
\

26 9Ol a6 9ld
206
206
\\\\\vom
906 mmmmmw
” 006
\\\zoom A\\\\
- 906
906
@/wom @/wom
TR \9Lvl
~—o0op X~ oop



WO 2009/062153 PCT/US2008/082990

14/24

| _-1004
' 1008d 1008e
e f
S A I(?ﬂr«¥/-1008f

1008a 1008b 1008¢
1006d 1006e 1006f 1000
7 ST v a_‘;_:_:“_; G0, -;{'_ y ) “_7'
f 5‘0/1//5 /s cotE /4
d’ @mm—ﬂ@ moa @ FALIPII g7 /
I 'I/' a—
= ¥ 1006¢

1006a 1008b

1002

FIG. 10



WO 2009/062153

PCT/US2008/082990

1114
1102
1106a-/_ —
11107 ~-1106b [
1106C~
7177 7
1104 1110 1106d
FIG. 11A
1108a 1108b
1110
@ ) T
@ . Q
/ / / N\
[ / [ \
1108C 1110 1108d
FIG. 11B
11}12
~ S / ~ S
o5 D T
o o
7 7%
1107 | / N 1110

FIG. 11C



WO 2009/062153 PCT/US2008/082990

16/24
1202C

1200~ s 1919

1202b

FIG. 12A

1200_\‘ 1220a

1220b

1220e~_
-1220d

’
/
’

- ~1220
o e

1220h
~O FIG. 12B




WO 2009/062153 PCT/US2008/082990

kR
N
<~ ar

~d
NS
N

RN
I~ T~
SRk
N
U

!
I~
~ w
NS
~
NS
<!

Y

FIG. 12D



PCT/US2008/082990

WO 2009/062153

18/24

1222b

FIG. 12E

TN 1224p

1222b

FIG. 12F




FIG. 12G
FIG. 12H

PCT/US2008/082990

19/24

WO 2009/062153

o]
O <
< AN
N AN
(aN] -~
!
Q |
Qg
(e}
|
/
!
/
! [}
! / \ / / ©
| Q@ ol <
I~ \ \ \ ﬂ
7/ ! ! ! ~
—-— 1D ——t /
! N
/ / I
i ! // \ \
I I
! \ / \ © ©
i \ O N N
/ ! NN ™
\ ///// \ \ -— x nn/d_
L q.III.H,I,k \ \ AN
a7 1 S o/ ) e e ior Y
IIIIIIIIIIIII = II,F....II..l..\.ll D————_ i ~
O D S O AN,
3 QS R T T T TN
0 /// o ::.“‘ :::.:. ... ... ///
- ™) - - () . heY h ~
- /‘ - - 7/ AAIAV 0 .~ I . l//
~N o-0O“+6——06——6—
AN
<

1222b



WO 2009/062153

131
< 310

1314

20/24

FIG. 13

PCT/US2008/082990

1308b



PCT/US2008/082990

WO 2009/062153

21/24

vl 'Old

- ==
upovl- ot \ N\ Lot [T
JF\ll\L “ |
i
|
“ v\__lln_ |m
f | I
| 1A=
1 Pt g
1 4
1 .7 ,
1 e ’
1 e e
1 g
! 7 PrOvlL
[} ’
|
! ’ 90
! . 9011
1 e
“ \\\
1 7’
1 e
1 Pid
1 ,
1 Pid
1 ’
1 P
1 4
1 \\
[N
\Alw,N
R PP
1,~=5
4 4 -~

i

~-L
|

N\

T,

Y-

\

-

——P90VI

——b9o0Y|
——390V|




PCT/US2008/082990

WO 2009/062153

22/24

o061 "OId

gS1 'Old

VSl 'Old

0ZS1 8LGl

9LGL---

clGl---
0LGL--

9061 ---
v0G1L -1

--Y1LG1L

~-80G1L




WO 2009/062153 PCT/US2008/082990

23/24
1610
1622
; 1620
- 1612
/
FIG. 16B 0/1600

1610~

/ 1 FIG. 16A
<

1620
612

FIG. 16C



WO 2009/062153 PCT/US2008/082990
24/24

1700
Y 1717b

7’
4 4
==t ___ el -
— R 4 F=_ =
7 bl 1, L - 1
\\ et aning /
\ ; '
N v \
< NN —-1704e
VRN 1\ 4 -
N N -
\ \ |-
\ : \v'_"h/"' -t
- N e e
o R EEC PN !
fo=ae-= v "'\} PP W
AR TV TS gy -~ 17040
- - ~, 1 \
P |Q\& [ Y
-7 ey ~. I \ |
o] RN ST N vt
a S T RN
! RNZA 1706
| U7 o
1 N 7
1 N (A
[ ~ [
1 ',
1 ot
! S G R
] - I___III ~o
B T .

1704C--{

FIG. 17



PCT/US2008/082990 27.01.2009

INTERNATIONAL SEARCH REPORT International application No.
PCT/US 08/82990

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A63F 13/00 (2008.04)
USPC - 463/31

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - A63F 13/00 (2008.04), USPC - 463/31

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 463/1-47, 48-57

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PUBWest (PGPB,USPT,EPAB,JPAB), Google

Search Terms Used: game, gaming, gamble, gambling, chance, wager, wagering, machine, three, dimension, 3D, 3-D, physical,
gesture, motion, stance, action, signal, motion, capture, sense, sensing, recognition, recognize, detect, read, distinguish, stance, action,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2007/0259717 A1 (MATTICE et al.) 8 November 2007 (08.11.2007) Abstract; Claim 1, 7, 17, | 1-7, 9, 12-13, 15-24, 28,
28; Para [0046]-[0049], [0077], [0089]-[0102], {0119, [0124], [0129], [0136], [0138]-[0139], 33, 35-43, 47-48, 51-58
X [0149)-[0153], [0203], {0206}-[0207], [0209], [0232), {0244], [0250], [0256], [0261), [0277], ==z=
==== [0285), [0292], [0295), [0308]-[0312], [0327]-[0328], [0384] 8, 10-11, 14, 25.27, 29-
Y 32, 34, 44-46, 49-50, 59

8, 10-11, 14, 25-27, 29-
32,59

Y US 7,057,613 B2 (SAIKAWA et al.) 6 June 2006 (06.06.20086) col 3, In 62 - col 4, In 26, col 6, In
60- col 7, In 17, co! 10, in 12-67, col 17, In 59-67, col 20, In 13-20, col 21, In 31-37, col 21,In 561 | 34
~col 22,In3

) 44-46
Y US 2006/0058100 A1 (PACEY et al.) 16 March 2006 (16.03.2006) Para [0048]
Y US 2005/0197181 A1 (JAFFE) 8 September 2005 (08.09.2005) Para [0011]-[0012] 49-50

Y US 6.650,952 B1 (GARCIA et al.) 18 November 2003 (18.11.2003) col 7, In 18-53, col 11, In 35
' ~col 12,1n 9, cot 13, In 42-61 30

Y US 2006/0012118 A1 (MAMITSU et al.) 19 January 2006 (19.01.2006) Para [0101), [0104)

D Further documents are listed in the continuation of Box C. D

*  Special categories of cited documents: “T"  later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the apghc_auon but cited to understand
to be of particular relevance ’ the principle or theory underlying the invention
“E™ earlier application or patent but published on or after the international  «X>  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited llo establish the pil_xbg)cauon date of another citation or other wym o0 oy of particular relevance; the claimed invention cannot be
special reason (as specifie . . considered to involve an inventive step when the document is
“0” document referring to an oral disciosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date butlater than  «g»  4ocyment member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
11 December 2008 (11.12.2008) 2 7 JAN 2009
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O. iBo>.( 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571.272.4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - claims
	Page 54 - claims
	Page 55 - claims
	Page 56 - claims
	Page 57 - claims
	Page 58 - claims
	Page 59 - claims
	Page 60 - claims
	Page 61 - claims
	Page 62 - claims
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - wo-search-report

