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GAMING MACHINE USER INTERFACE 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to gaming machines such as video slot machines 

5 and video poker machines. More particularly, the present invention relates to a user 

interface for a gaming machine.  

Throughout this specification, unless the context requires otherwise, the word 

"comprise", or variations such as "comprises" or "comprising", will be understood to 

imply the inclusion of a stated integer or group of integers but not the exclusion of 

10 any other integer or group of integers.  

II. Background 

The following discussion of background art is intended to facilitate an 

understanding of the present invention only. It should be appreciated that the 

discussion is not an acknowledgement or admission that any of the material referred 

15 to was part of the common general knowledge as at the priority date of the 

application.  

When a person wishes to play a game of chance on a gaming machine, he or 

she typically inserts cash or other form of credits through a device such as a coin 

acceptor, bill validator, or cashless ticketing system. Furthermore, at the start of the 

20 game, the player may enter player tracking information using the player tracking 

devices included on the gaming machine, such as by inserting a player tracking card 

into a card reader or entering information on a keypad.



During the game, the player can typically view game information through a 

video display. Additional game and prize information may also be displayed on other 

video display screens that may be located on a player tracking panel or in a top box, if 

the gaming machine includes such features. During the course of a game, the player 

5 may be required to make a number of decisions, which affect the outcome of the 

game. For instance, the player can use player-input switches, such as buttons, 

keypads, levers, and the like, to input information regarding these decisions.  

Specifically, if a player wants to spin the reels of a video slot machine, the player can 

push a button indicating the amount of credits he or she wishes to bet and another 

10 button indicating that he or she would like to spin the reels. Other input devices can 

be used such as touch screens and the like, which require the player to touch portions 

of a video display screen to effect such decisions.  

Because game play typically involves playing several hands of a game of 

chance, such as spins, card hands, and the like, players typically engage in repetitive 

15 motions that can cause fatigue or even injury. Accordingly, it would be desirable to 

la



provide input mechanisms for gaming machines that include improved ergonomic features.  

Furthermore, it would be desirable to accommodate those with physical impairments who may 

wish to participate in game play.  

SUMMARY OF THE INVENTION 

5 The techniques of the present invention address the above need by providing methods, 

code and apparatus for a non-contact interface that can be used to provide input to a gaming 

machine. The non-contact interface can be used to allow more natural motion by players to 

serve as input into a gaming machine.  

One aspect of the present invention provides a gaming machine comprising: a player 

10 tracking device configured to receive player tracking information associated with a player; a 

non-contact eye motion recognition device configured to capture eye motion data, wherein the 

gaming machine is configured to decode the captured eye motion data into inputs to the 

gaming machine for play of a game of chance on the gaming machine, wherein the captured 

eye motion data are decoded using personalization files stored as the player tracking 

15 information associated with the player, and wherein the gaming machine is configured to 

maintain a history of the captured eye motion data and the inputs decoded from the captured 

eye motion data within a memory; a display configured to display a plurality of input options 

for selection by the player, the plurality of input options selectable based on the inputs to the 

gaming machine; a master gaming controller configured to present one or more games of 

?0 chance; and a playback interface controlled and generated by the master gaming controller, the 

playback interface configured to access the personalization files and the history of the captured 

eye motion data and, in the event of a dispute, to play back the captured eye motion data and 

play back a portion of the game of chance in which the inputs decoded from the captured eye 

motion data were used after the game of chance has been played.  

25 In particular embodiments, the machine may include a non-contact interface device 

such as a hand motion recognition device, a voice recognition device, image recognition 

system, virtual keyboard, virtual touch screen, or a combination thereof. The eye motion 

recognition device may include a video image processing system where the video image 

processing system includes a camera, lens, and LED. The image recognition system may be 

30 adapted for reading lip movements, sign language, or other movements. The hand motion 

recognition device may be a sensor curtain and the hand motion recognition device may be 

adapted for detecting motion in two dimensions or three dimensions.  

2



In other embodiments, the non-contact interface device may be configured to receive 

signals from a peripheral device. The peripheral device may be a personal digital assistant 

(PDA), cell phone, haptic interface, pointer, a hand-held computing device or a combination 

thereof. The player tracking device may further comprise one or more of a card reader, a 

5 wireless interface, a smart card reader, an RFID tag reader, a bar-code reader, a camera 

coupled to character recognition software, a microphone coupled to voice recognition software 

or combination thereof for transmitting player tracking information. The player tracking 

information may include a player tracking identification number and calibration information 

for one or more non-contact interfaces used by the player.  

10 Another aspect of the present invention provides a method for receiving input to a 

gaming machine comprising: receiving, by the gaming machine, player tracking information 

associated with a player, wherein the player tracking information includes personalized non

contact game play eye motions; determining, by the gaming machine, if the personalized non

contact game play eye motions are allowed within a current jurisdiction; displaying a plurality 

15 of input options to the player, the plurality of input options associated with a non-contact eye 

motion recognition device; associating a personalized non-contact game play eye motion with 

an input to the gaming machine; receiving captured eye motion data from the non-contact eye 

motion recognition device, wherein the captured eye motion data is captured from eye motions 

of the player and the eye motions of the player include motions associated with the 

?0 personalized non-contact game play eye motions; decoding, by the gaming machine, the 

captured eye motion data using the player tracking information to provide the input to the 

gaming machine associated with the personalized non-contact game play eye motions; and 

storing a history of captured eye motion data and inputs decoded from the captured eye motion 

data and the personalized non-contact game play eye motions on a memory of the gaming 

25 machine, wherein the gaming machine is configured to locate an input and the captured eye 

motion data associated with the located input within the history and play back the located 

input and the captured eye motion data.  

In particular embodiments, the player tracking information may include 

personalization information associated with the player, such as a voice recording or other 

30 biometric information. Therefore, the method may further comprise allowing the player to 

provide personalization information for input to the non-contact interface and storing 

personalization information as player tracking information, in addition, the method may 

3



further comprise displaying input options to the player, wherein the input options allow the 

player to select a mode of non-contact input to the gaming machine. Further, the method may 

comprise updating the player tracking information associated with the player based on one or 

more signals received by the non-contact interface device.  

5 In other embodiments, the method may further comprise calibrating the non-contact 

interface for a gaming session. Calibration information may be stored as 

3a



player tracking information. The method may also comprise authenticating the player 

using personalization information or calibration information stored as player tracking 

information associated with the player.  

In other embodiments, signals received at the non-contact interface device 

5 may include a cursor signal or a selection signal. The method may further comprise 

determining whether the selection signal was decoded correctly based on 

personalization or calibration files associated with the player. In addition, the method 

may also comprise allowing a player to confirm the selection signal or providing the 

player with an option to cancel the selection signal. The selection signal may be 

10 processed as input to the gaming machine.  

The method may also comprise saving the selection signal or other 

information generated at the non-contact interface as game state information. An 

interface may be provided for playing back the selection signal in some form. Thus, 

the method may comprise displaying or outputting the signal in some manner.  

15 Another aspect of the present invention provides a method for receiving input 

to a gaming machine. The method may be generally characterized as comprising: 1) 

receiving player tracking information associated with a player, wherein the player 

tracking information includes personalization information, calibration information, or 

a combination thereof; 2) receiving a signal at a non-contact interface device, wherein 

20 the signal is provided by the player; and 3) decoding the signal using the 

personalization information, calibration information, or a combination thereof.  

Yet another aspect of the invention pertains to computer program products 

including machine-readable media on which are stored program instructions for 

implementing a portion of or an entire method as described above. Any of the 

25 methods of this invention may be represented, in whole or in part, as program 

instructions that can be provided on such computer readable media. In addition, the 

invention pertains to various combinations of data generated and/or used as described 

herein.  

4
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These and other features and advantages of the present invention will be 

described in more detail below with reference to the associated figures.  

BRIEF DESCRIPTION OF THE DRAWINGS 
5 

Figure 1 is a diagrammatic representation of a gaming machine.  

Figure 2 is a block diagram of a gaming machine having a non-contact 

interface.  

Figure 3 is a diagrammatic representation of a gaming machine having a non

10 contact interface for eye motion recognition.  

Figure 4 is a diagrammatic representation of an LED-illuminated eye.  

Figure 5 is a diagrammatic representation of a sensor curtain that can be used 

as a non-contact interface for hand motion recognition.  

Figure 6 is a flow diagram depicting a process for providing input to a gaming 

15 machine using a non-contact interface.  

Figure 7 is a flow diagram depicting a process for providing a secondary 

confirmation for an input selection.  

Figure 8 is a diagrammatic representation of an interface displaying options for 

non-contact input to a gaming machine.  

20 Figure 9A is a diagrammatic representation of an interface displaying a cursor 

signal.  

Figure 9B is a diagrammatic representation of an interface displaying another 

cursor signal.  

Figure 10 is a diagrammatic representation of an interface displaying a 

25 selection signal.  

DETAILED DESCRIPTION OF INVENTION 

As described above in the Background Section, players typically engage in 

30 repetitive motions during a gaming session that can cause fatigue or even injury. For 

5
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instance, a player may play several hands of a video poker game or spin the video slot 

reels several times during a gaming session. Each poker hand or spin of the reels may 

require the player to push or otherwise activate various input devices such as buttons, 

keypads, levers, and the like. Such repetitive motions can lead to fatigue or injury 

5 such as a repetitive stress injury.  

Accordingly, the present invention provides various embodiments that include 

non-contact input devices that can receive inputs from a player remotely. For 

instance, as described in more detail herein, the devices can provide eye motion 

recognition, hand motion recognition, voice recognition, etc., to receive input from 

10 players. By receiving input from players in this manner, the system can allow players 

to communicate information to the gaming machine more naturally, thereby reducing 

the amount of fatigue that players experience during gaming sessions. In some 

embodiments, players can switch between different input modes to further reduce 

repetition that could lead to injury. For example, a player can begin a gaming session 

15 by using hand motion recognition for input, and then switch to voice recognition to 

prevent fatigue of his or her hands. Furthermore, providing non-contact interfaces on 

gaming machines can allow people with physical impairments to engage in game play 

if they so desire. For instance, a player with a hand injury can choose to input 

information to a gaming machine using an eye recognition interface.  

20 With reference now to Fig. 1, shown is a diagrammatic representation of a 

typical video gaming machine having various player input switches. Machine 2 

includes a main cabinet 4, which generally surrounds the machine interior (not shown) 

and is viewable by users. Main cabinet 4 includes a main door 8 on the front of the 

machine, which opens to provide access to the interior of the machine. Attached to the 

25 main door are player-input switches 32, a coin acceptor 28, a bill validator 30, a coin 

tray 38, and a belly glass 40. As shown, the player-input switches 32 are buttons that 

can be activated by pressing them down.  

Viewable through the main door is a video display monitor 34 and an 

information panel 36. The display monitor 34 can be a cathode ray tube, high 

30 resolution flat-panel LCD, or other conventional electronically controlled video 

6
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monitor. The information panel 36 may be a back-lit, silk screened glass panel with 

lettering to indicate general game information including, for example, a game 

denomination (e.g. $.25 or $1). The bill validator 30, player-input switches 32, video 

display monitor 34, and infonnation panel are devices used to play a game on the 

5 game machine 2. These devices are controlled by circuitry housed inside the main 

cabinet 4 of the machine 2. Many possible games, including mechanical slot games, 

video slot games, video poker, video black jack, video pachinko, video bingo, video 

keno, video card games, lottery, and other games of chance may be presented with the 

gaming machines and player tracking panels of this invention.  

10 The gaming machine 2 includes a top box 6, which sits on top of the main 

cabinet 4. The top box 6 houses a number of devices, which may be used to add 

features to a game being played on the gaming machine 2. In particular, top box 6 can 

include features such as a top box glass 50 and a lighted candle 46 that may be used 

for signaling purposes such as to get the attention of various casino personnel. Top 

15 box glass 50 can include ornamentation such as graphics, logos, patterns, borders, or 

the like, which may be applied by a process such as silkscreening, etching, frosting, 

painting, dying, or the like.  

A region located at the base of top box 6, can include devices such as speakers 

10, 12, 14, a ticket printer 18 which prints bar-coded tickets 20 and may be part of a 

20 cashless ticketing system, a key pad 22 for entering player tracking information such 

as an identification code, a florescent display 16 for displaying player tracking 

information, a card reader 24 for inserting a magnetic striped card containing player 

tracking information or other input devices for entering player tracking information, a 

speaker/microphone for voice commands and voice recognition, biometric input 

25 devices such as finger printer for identifying a player, a video display screen 44 for 

displaying various types of video content such as player tracking information, machine 

status, bonus games and primary games, and the like.  

It should be recognized that gaming machine 2 is only one exemplary 

embodiment of a wide range of gaming machine designs that have been implemented.  

30 For example, some gaming machines have touch screens that can receive player 

7
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inputs. Also, some gaming machines are designed for bar tables and have displays 

that face upwards.  

When a user wishes to play the gaming machine 2, he or she inserts cash or 

other form of credits through the coin acceptor 28 or bill validator 30. In some 

5 embodiments, the bill validator may accept a printed ticket voucher as indicia of credit 

when a cashless ticketing system is used. At the start of the game, the player may 

enter player tracking information using the player tracking devices included in player 

tracking assembly 52. For instance, the game player's preferences may be read from a 

card inserted into the card reader 24. During the game, the player can view game 

10 information through video display 34. Other game and prize information may also be 

displayed on the video display screen 44 located in the player tracking assembly or on 

other display screens included in top box 6.  

During the course of a game, a player may be required to make a number of 

decisions, which affect the outcome of the game by using devices such as the player

15 input switches 32, or the video display screen 34. For certain game events, the 

gaming machine 2 may display visual and auditory effects such as various sounds 

projected by speakers 10, 12, 14 and flashing lights, strobing lights or other patterns 

displayed from lights on the gaming machine 2 or from lights behind the belly glass 

40 or top glass 50, which add to the excitement of a game and encourage the player to 

20 continue playing. After the player has completed a game, the player may receive 

game tokens from the coin tray 38 or a ticket 20 from the printer 18, which may be 

used for further games or to redeem a prize. The player may also receive a ticket 20 

for food, merchandise, or games from the printer 18. In addition, if the player inserted 

a player tracking card into card reader 24, the player can retrieve the updated player 

25 tracking card from card reader 24.  

During a gaming session, a player may repetitively press or otherwise select 

the player-input switches 32, thereby increasing the risk of fatigue or injury. For 

instance, if a player sits in front of a machine, rests the heel of his or her hand on the 

gaming machine with a finger on a "spin reels" button and repetitively presses this 

30 button with his or her wrist cocked in this position, he or she can develop a repetitive 

8
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stress injury. Accordingly, various embodiments of the present invention provide 

non-contact input interfaces that allow players to use more natural modes of 

communicating information to a gaming machine. Furthermore, if more than one 

mode is included on a particular gaming machine, a player can switch between these 

5 modes to reduce the risk of developing a repetitive stress injury in any of the modes.  

The inputs allowed via the non-contact interface may be regulated in each 

gaming jurisdiction in which a gaming machine with a non-contact interface is 

deployed. The allowable inputs may vary from gaming jurisdiction to gaming 

jurisdiction. For example, for a voice interface, certain voice commands may be 

10 allowed/required in one jurisdiction but not another. The gaming machines of the 

present invention may be configurable such that by inputting the gaming jurisdiction 

where the gaming machine is located into the gaming machine or specifying it in a 

software package shipped with the gaming machine, the gaming machine may self

configure itself to comply with the regulations of the jurisdiction where it is located.  

15 Another aspect of gaming machine operation that may also by regulated by a 

gaming jurisdiction is providing game history capabilities. For instance, for dispute 

resolution purposes, it is often desirable to be able to replay information from a past 

game, such as the outcome of a previous game on the gaming machine. With the non

contact interfaces of the present invention, it may be desirable to store information 

20 regarding inputs made through a non-contact interface and provide a capability of 

playing information regarding the input stored by the gaming machine.  

As an example, for a non-contact voice interface that receives voice 

commands, the gaming machine may store a recording of each voice command or a 

portion of the voice commands received by the gaming machine during a game played 

25 on the gaming machine along with information regarding the game, such as the game 

outcome. An interface may be provided on the gaming machine that allows this 

information to recalled and output on the gaming machine.  

In a dispute, a player may claim that the gaming machine operated incorrectly 

in response to a command they have provided or operated without the player inputting 

9
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a command. Using the playback interface, an operator may be able to locate the 

command disputed by the player and play it back. For instance, for a voice command 

used during a gaming, the operator may be able use the playback interface to locate 

the particular command and play it back to the user to resolve the dispute.  

5 

With reference to Fig. 2, shown is a block diagram of one exemplary 

embodiment of a gaming machine having a non-contact interface. In particular, 

gaming machine 100 includes a master gaming controller 102 that is used to present 

one or more games on the gaming machine 100. The master gaming controller 102 

10 executes a number of gaming software programs to operate various gaming devices, 

such as player tracking device 104 and non-contact interface device 106, and other 

devices that are not shown, such as coin hoppers, bill validators, coin acceptors, 

speakers, printers, lights, displays, and the like. The displays may be mechanical 

displays (e.g., slot reels), video displays or combinations thereof. In addition, the 

15 master gaming controller 102 may execute gaming software that enables complex 

graphical renderings to be presented on the displays as part of a game outcome 

presentation.  

In the present embodiment, the player tracking device 104 can receive player 

20 tracking information such as a player tracking identification number. The player 

tracking device 104 can be a card reader that accepts player tracking cards, smart 

cards, a BluetoothTM device that interacts with a wireless player tracking mechanism 

worn or carried by a player, and the like. Non-contact interface device 106 is an 

input/output device that allows the player and gaming machine 100 to communicate 

25 with each other without requiring the player to touch the gaming machine 100. For 

instance, non-contact interface device 106 can be an eye motion recognition device, 

hand motion recognition device, voice recognition device, or the like. An example of 

an exemplary eye motion recognition device is described in more detail below with 

regard to Figs. 3 and 4. In addition, an example of a hand motion recognition device 

30 is described in more detail below with regard to Fig. 5. Alternatively, non-contact 

interface device can be a receiver for signals from a peripheral device 110 such as a 

10
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projected keyboard, a personal digital assistant, a cell phone, or the like, that is located 

remotely from the machine. As depicted, the peripheral device 110 is optional, 
depending on what type of input mechanism is used.  

5 In the present embodiment, the master gaming controller 102 executes various 

gaming software programs using one or more processors. During execution, a 
software program may be temporarily loaded into a random access memory (RAM).  

Various gaming software programs, loaded into RAM for execution, may be managed 

as "processes" by the gaming machine's operating system. The gaming machine's 
10 operating system may also perform process scheduling and memory management. An 

example of an operating system that may be used with the present embodiment is the 
QNX operating system provided by QNX Software Systems, LTD (Kanata, Ontario, 
Canada). Depending on the operational state of the gaming machine, the number and 
types of software programs loaded in the RAM may vary with time. For instance, 

15 when a game is presented, particular software programs used to present a complex 
graphical presentation may be loaded into the RAM. However, when the gaming 
machine 100 is idle, these graphical software programs may not be loaded into the 
RAM.  

20 The gaming software programs may be stored on one or more types of file 
storage media, such as a file storage device or EPROM. The file storage device may 
be a hard-drive, CD-ROM, CD-RW, CD-DVD, DVD-R, DVD-RW, static RAM, flash 
drive, compact flash drive, flash memory, memory stick, EPROM, and the like, or 
combinations thereof The file storage media may be located on the gaming machine 

25 100, on other gaming machines, on remote servers, or on combinations thereof 

Furthermore, the file storage media can store data files, including executables such as 
gaming software programs. In addition, the data files can include data generated 
during routine operation of the gaming machine 100 such as game state information, 
which can include the number of games played, the number of credits, the number of 

30 coins deposited, the number ofjackpots, and the like.  

11
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In the present embodiment, the master gaming controller 102 may execute 

gaming software that enables communication between gaming machine 100 and other 

gaming devices located outside of gaming machine 100, such as player tracking 

servers 120, accounting servers 122, other servers 124, cluster controllers 130, and 

5 other gaming machines 132, 134, and 136. Any number of these outside gaming 

devices can be included in a gaming machine system, depending on the application.  

Gaming machine 100 can communicate with these outside devices through a network 

connection via main communication board 108.  

10 With reference to Fig. 3, shown is a diagrammatic representation of one 

embodiment of the gaming machine having a non-contact interface for eye motion 

recognition. In the present embodiment a cutaway side view of a portion of gaming 

machine 100 is shown. As shown, monitor 202 is located within gaming machine 

100. Bracket 212 can be coupled to monitor 202 and an eye motion recognition 

15 device that includes LED 210, lens 206, and camera 208. LED 210 can be a low

power infrared light emitting diode that can be located at the center of lens 206. LED 

210 can illuminate a player's eye such that a small, very bright reflection off the 

surface of the eye's cornea is generated. At the same time, LED 210 can illuminate 

the players pupil by reflecting light off of the eye's retina, also referred to as the bright 

20 pupil effect. In the present embodiment, the reflections from the player's eye 220 in 

response to LED 210 is shown generally along 218. These reflections can be used to 

calculate the player's gaze point on display 210 along line of sight 216. More 

particularly, with reference to Fig. 4, shown is an eye 220 having a corneal reflection 

402 and bright pupil 400. Based on the relative positions of the pupil center 400 and a 

25 corneal reflection 402, the master gaming controller 102 (Fig. 2) can calculate the 

coordinates of the player's gaze point on monitor 202.  

Referring again to Fig. 3, camera 208 can be a video camera that continually 

observes the player's eye 220 such that the player's gaze point can be determined 

30 continuously or at any specified time. For instance, camera 208 can be a CCD 

camera, which is available from Logitech (Fremont, CA), Linksys (Irvine, CA) or SR 

Research LTD (Osgoode, Ontario, Canada, www.eyelinkinfo.com). Using images 
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received from camera 208, master gaming controller 102 can determine the eye's 

orientation to project the players gaze point on the display 204 using specialized 

image processing software. The player can be oriented between about 18 and 24 

inches from display 204. In some examples, the system can predict the players gaze 

5 point with an average accuracy of better than about one-quarter of an inch.  

Furthermore, the system can also generate information about the players pupil 

diameter, blinking, and eye fixations (station position non-moving), which can be 

useful for other eye tracking applications. In the present embodiment shown in Fig.  

3, the eye motion recognition device can be located within gaming machine 100, and 

10 can send and receive signals to eye 220 through transparent interface 214, which can 

be a "window" of any shape made of glass, acrylic, Plexiglas, or the like. However, it 

should be recognized that the eye motion recognition device can be located on or near 

the gaming machine, and can be positioned at different locations relative to the player.  

For instance, the camera can be located above the monitor in some embodiments.  

15 

One example of an eye motion recognition device that can be used with 

various embodiments of the present invention is the Eyegaze System, available from 

LC Technologies (Fairfax, Virginia, www.eyegaze.com). The Eyegaze computer 

system was designed for use by people with severe motor disabilities. The Eyegaze 

20 System requires no contact with the player. Other video image processing systems 

can also be used with the present embodiment. Other types of eye motion recognition 

devices can also be used, such as galvanometric sensors that measure voltages across 

the eye.  

25 Although various eye motion recognition devices can be headmounted or 

remote, it is preferable to use a remote, non-contact, eye motion recognition device for 

a gaming machine. With several players using a particular gaming machine 

sequentially, a non-contact interface provides a convenient and efficient way to 

interact with players. If a headmounted system is used, players may be discouraged 

30 from using this system because the headset can be intrusive and unsanitary.  

Furthermore, by having additional equipment, more repairs and replacements may be 

necessary, which can be expensive for a gaming establishment. However, 
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headmounted systems can also be used depending on the application.  

With reference to Fig. 5, shown is a diagrammatic representation of an 

exemplary sensor curtain that can be used as a non-contact interface for hand motion 

5 recognition according to one embodiment of the present invention. The sensor curtain 

can be made of bars that form the perimeter of the hand motion recognition interface.  

Along two of the bars, signals can be emitted from emitters 502, 504, 506, 508, 510, 

512, 514, 516 and 518. The signals can then be received by receivers 503, 505, 507, 

509, 511, 513, 515, 517 and 519 located along the opposite bars. The signals can be 

10 infrared, radiowave, ultrasonic, or other signals, including images from digital 

cameras.  

When an object 530 is placed within the sensor curtain region, the object 530 

can interrupt signals in the region. In the present embodiment, object 530 intersects 

15 the signal between emitter 516 and receiver 517 and the signal between emitter 504 

and receiver 505. When it is detected that receivers 505 and 517 have not received a 

signal emitted by emitters 504 and 516, respectively, the coordinates of object 530 can 

be determined from the intersection of the two signals. When the sensor curtain is 

placed in front of a gaming machine 100, the gaming machine 100 can receive hand 

20 motion input from a player. In particular, a player can use his or her hands, fingers, 

stylus, or the like, to interrupt signals emitted by the sensor curtain. The coordinates 

of these interrupted signals can be interpreted by the gaming machine 100 as input.  

For instance, the coordinates of the sensor curtain can correspond to coordinates on a 

display screen. As a player points in a region proximate to the screen, the projection 

25 of his or her finger can be detected by the sensor curtain and displayed on the screen.  

One supplier of such a device is Keyence America (Woodcliff Lake, NJ, 

www.keyence.com) 

Although a certain number of emitters and receivers are shown, any number of 

30 emitters and receivers can be used, depending on how finely the coordinates must be 

detected for a particular application. In addition, although the sensor curtain is shown 

in two dimensions, three-dimensional sensors can also be used. In one example, two 
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cameras can be used to detect motion in three dimensions: one camera for x-y and 

another camera for y-z. If a three-dimensional system is used, features such as sign 

language recognition can be employed.  

5 In addition to eye motion recognition devices and hand motion recognition 

devices, various other non-contact input devices can be used according to various 

embodiments of the present invention. For instance, voice recognition devices can be 

used to interpret commands, and the like. These voice recognition devices can be 

configured to accept one or more languages, depending on the application.  

10 Furthermore, the voice recognition devices can include features such as echo 

cancellation, noise cancellation, or the like, to reduce the amount of interference with 

player input by ambient noises. Also, unidirectional microphones can be used to 

reduce the amount of ambient noise detected. In another example, an image 

recognition system can be used to read lips, sign language, or other movements. Yet 

15 another example includes a virtual keyboard or switch panel. One example of a 

virtual keyboard that can be used is the Integrated Keyboard Device available from 

Canesta, Inc. (San Jose, California).  

Another example includes a virtual touch screen that can be activated when a 

20 player hovers his or her hand or finger in a region in front of the display. A light 

curtain may be used to generate the virtual touch screen. In another example, a virtual 

touch screen can be generated using a CCD camera.  

In yet other examples, non-contact interface devices can interact with 

25 peripheral devices 110 (Fig. 2) such as touchpads, personal digital assistants (PDAs), 

cellphones, pointers, gloves, and the like. For instance, a touchpad can be located in 

the arm rest of a chair that is positioned in front of a gaming machine. The touchpad 

can be located remotely from the gaming machine 100, and can communicate via an 

interface such as a wireless interface. Similarly, PDAs and cellphones can be used to 

30 communicate wirelessly with a gaming machine 100. A player can use a stylus or a 

finger to input information into the gaming machine through a PDA screen. The PDA 

beams the data to a gaming machine via an IR or RF interface. An example of PDA 
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that communicates with a wireless interface is provided in US Patent Application No.  
09/961,051 entitled "GAME SERVICE INTERFACES FOR PLAYER TRACKING 
TOUCH SCREEN DISPLAY," filed September 20, 2001, which is incorporated 
herein by reference in its entirety for all purposes.  

5 

Alternatively, various buttons of a cell phone can correspond to inputs on the 
gaming machine 100. The PDAs and cellphones can be handheld or placed in a 
docking station attached to a chair, or the like, located in front of the gaming machine 

100. In addition, a pointer, such as a laser pointer can be used. The laser input can be 
10 detected by the gaming machine using a raster scan, or the like. Still another example 

can include a haptic interface. For instance, a glove can be fit over the hand or 
fingertip of a player and used with items such as bar-code sensors that can emit a 
complex pattern within a region, like a rotating cone or turret-shaped region, which 
can detect motion of the glove within this region. In another example, a glove having 

15 resistive ink bend sensors can be used. The sensors can be used to relay the position 
of the glove. Furthermore, ultrasonic tracking can be used to provide the x-y-z 
coordinates of the glove. An example of a glove using resistive ink bend sensors is 
the Nintendo Power Glove, available from Nintendo Co., Ltd. (Kyoto, Japan).  
Various peripheral devices can communicate with the non-contact interface devices by 

20 a wireless, or other remote connection. By using these types of input devices, the 
player can reduce the amount of reaching towards the gaming machine 100, which can 
cause strain and possibly even injury during extended game play.  

Each of the devices described can reduce the amount of fatigue that players 
25 experience during game play, thereby increasing the players' enjoyment of the gaming 

activities. Furthermore, these devices can allow players ways and repetitive stress 
injuries or other physical impairments to engage in game play. In addition to the 
devices described above, various other input devices can be used as part of the non
contact interface with gaming machine 100.  

30 

With reference to Fig. 6, shown is a flow diagram of a process for providing 
input to a gaming machine using a non-contact interface, according to one 
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embodiment. At 600, player tracking identification information can be received. For 

instance, a player can insert a player tracking card into a card reader on the gaming 

machine 100 and a player tracking identification number can be read from the player 

tracking card. This player tracking identification number can be used to access a 

5 database that includes account information associated with the player. Alternatively, 

various player tracking information can be stored directly on the card. In other 

examples, Bluetooth-enabled devices, as well as other devices, can be used to 

communicate player tracking identification information to the gaming machine 100.  

10 Next, input options can be displayed to a player at 602. An example of an 

input options screen that can be displayed to a player is shown in Fig. 8. With 

reference to Fig. 8, input options screen 800 includes three columns: cursor 812, 

selector 814, and "to begin" 816. According to various embodiments, input to the 

gaming machine 100 can include a two components: a cursor and a selector. The 

15 cursor indicates where on the gaming machine display a player may be pointing (e.g.  

by gaze point, hand motion, etc.). Once the cursor is on a button or other portion of 

the screen that the player wishes to select, then the player can use a selector to choose 

this button or other portion of the screen. For example, in row 802, the cursor 812 is 

controlled by the players eye motion, and selections are made with voice commands.  

20 Accordingly, as a player looks at a "spin" button on a video slot machine, a cursor can 

be displayed on the button, and the player can choose the "spin" button by using a 

voice command such as "play that," "select that," or the like. In order to activate the 

input option in row 802, the player can say "choose 1" as indicated in column 816.  

Similarly, rows 804 through 810 include various combinations of cursors and 

25 selectors using eye motion, voice commands, and hand motion. In some 

embodiments, the cursor on selector can be integrated. For instance, a single voice 

command can be used to make selections without using a cursor beforehand. In one 

example, a player can say "spin the reels" to select the spin button. Other 

combinations and types of inputs can also be used for cursor and selector commands.  

30 In addition, other types of input can be used "to begin" a gaming session.  
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In the present embodiment, once the input options are displayed at 602, and 

input selections are received at 604, then the player's input can be calibrated for the 

gaming session. For instance, the player can be prompted to input a voice sample, 

which can be used to determine ambient noise conditions for the gaming session if 

5 voice recognition is used. Using this information, the gaming machine can use noise 

cancellation technologies to filter out irrelevant sounds during the gaming session.  

Further, a voice "signature" may also be used to verify or authenticate a command.  

This verification may be used to avoid a false triggering of a command such as from a 

by-stander or a nearby player on an adjacent gaming machine.  

10 

Similarly, the player can be prompted to look in certain directions to calibrate 

eye motion recognition devices if this type of input is used. The gaming machine can 

use this information to determine the player's orientation to the gaming machine, and 

to interpret the player's eye motions according to the player's height, head tilt, etc., 

15 Various player input samples can be obtained to calibrate the non-contact interface 

devices for a gaming session.  

If the player has not used non-contact interface devices for input before, the 

player can "teach" the gaming machine to recognize his or her signals. For instance, a 

20 player can be prompted to read aloud a paragraph of text in order to allow the gaming 

machine to calibrate its recognition of the player's voice in association with various 

words or sounds. Although standard signals can be requested of the player, in some 

embodiments, players can create their own personalized signals. For instance, if sign 

language is used, the player may also be able to create his or her own set of hand 

25 gestures for various commands. The results of this "teach mode," which can be 

referred to as personalization, can be stored to the player tracking account associated 

with the player. In some embodiments, the "teach mode" may be available at 

locations other than a gaming machine, such as a kiosk, so that players can train the 

gaming machine devices without using valuable gaming machine time that can 

30 otherwise be used to provide actual game play.  
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In addition, authentication of the player can be performed before or during 

calibration. For instance, if voice recognition is used, the player's voice sample 

provided during the current gaming session can be compared to a voice sample stored 

as player tracking account information for the player. If the voice samples match, the 

5 player can be authenticated. To prevent someone from recording someone else's voice 

and using it in the authentication process, the player may be requested to provide a 

voice sample of a random phrase. The random phrase may be generated and displayed 

on the gaming machine.  

10 Once the calibration information is received, then the calibration information 

can be saved to the player tracking account associated with the player. This 

calibration information can be used as updated information for calibration or 

authentication purposes in the present and subsequent gaming sessions. However, 

calibration may not be necessary for some applications.  

15 

Next, a game of chance can be displayed on the gaming machine 100. The 

player's cursor input can be received and decoded continuously. Item 610. Based on 

this input, the cursor can be displayed on the display screen. Item 612. Two 

examples of cursor displays are shown in Figs. 9A and 9B, respectively. With 

20 reference to Fig. 9A, shown is a diagrammatic representation of an interface 

displaying a cursor according to one embodiment. The interface 900 can be provided 

on a display screen of the gaming machine 100. The interface can include a game 

presentation region 910, and various input regions 902, 904, 906, and 908. The game 

presentation region 910 can include video slot reels as shown, or can include any other 

25 game of chance, such as poker cards, and the like. Furthermore, the game 

presentation region 910 can display bonus games at various times. These bonus 

games can be separate games such as puzzles, video games, and the like. The input 

regions can be various buttons that are selectable for a particular game. For instance, 

shown is a cash out button 902, a bet one credit button 904, a bet maximum credit 

30 button 906, and a spin button 908. At various times during the gaining session, some 

or all of these buttons can be inactive. For instance, once the reels are spinning, the 

buttons may not be selectable. When the buttons are not selectable, input for that 
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region will not be accepted. In some embodiments, the inactive buttons may be 

displayed as a different color or manner from active buttons. In the embodiment 

shown, the cursor is on the spin button 908, as indicated by the dotted line. With 

reference to Fig. 9B, an alternative embodiment is shown. This embodiment is similar 

5 to the embodiment shown in Fig. 9A, except that the cursor 912 is shown as an arrow.  

Any type of cursor can be used, such as a cross-hair, an icon, or the like. In some 

examples, the cursor can be displayed only when it is in a selectable region. In other 

examples, the cursor can be displayed at whatever location the player's input indicates, 

regardless of whether the cursor region is active.  

10 

Returning to Fig.6, once the cursor is displayed, the player can select an active 

region. In particular, based on the input mode for the selector, a selection signal from 

the player can be received and decoded. Item 614. Next, it can be determined 

whether the selection signal was decoded correctly at 616 and in addition whether the 

15 command is valid. For instance, a command may not be recognized or available on 

the gaming machine. Further, a recognized command may not be valid for a particular 

situation, such a command to initiate a game when there are no credits on the gaming 

machine.  

In particular, it can be determined whether the received signal was a result of 

20 ambient noise or motion or whether the signal was intended as input using the 

personalization or calibration files associated with the player. In addition, the 

calibration files can be used to adapt the received signal. For instance, if the player's 

speech was slurred in the voice command, or if the player is seated at a different 

height, the signal can be adapted or otherwise translated to account for this "error." In 

25 some examples, the player can be asked to confirm a selection, especially when it 

relates to a critical game event. For instance, when a selection signal is received for 

"cash out," the player can be asked to confirm this action with a specified mode of 

input when the message "Are you sure you want to cash out?" is communicated to the 

player.  

30 

If it is determined that the decoded signal is not correct or the command is not 

valid, then the process continues at 610. However, if it is determined that the decoded 
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signal is correct, then the selection is displayed. With reference to Fig. 10, shown is a 

diagrammatic representation of an interface displaying a selection signal according to 

one embodiment. This embodiment is similar to the embodiment shown in Fig. 9A, 

except that the selected spin button 908 is shown in a different color or manner when 

5 the selection is confined. The selected region can be shown in a different color, 

shape, etc. In addition, if a button is selected, the button can appear depressed when it 

is selected, like when a physical button is pressed.  

Next, referring back to Fig. 6, the selection signal is processed at 620. For 

10 instance, according to the embodiment shown in Fig. 10, the command to "spin reels" 

can be processed by the gaming machine 100. At 622, the selection can be saved as 

game state information. This game state information can be saved in the event of a 

power failure, etc. Furthermore, this game state information can be used to confirm 

awards, to follow up with complaints, and the like.  

15 

Specifically, the gaming machine can include gaming machine software logic 

designed to generate a series of game states where critical game data generated during 

each game state is stored in a non-volatile memory device. The gaming machine does 

not advance to the next game state in a sequence of game states used to present a 

20 game until it confirms that the critical game data for the current game state has been 

stored in the non-volatile memory device. For a more detailed discussion of game 

state information, see U.S. application no. 09/690,931, "High Performance Battery 

Backed RAM," filed October 17, 2000, which is incorporated herein in its entirety and 

for all purposes. Once the game state information is saved, the process can continue at 

25 610 if the gaming session has not been ended due to selection of a "cash out" button, 

or the like. If the session is ended, then the process concludes. See item 624. In 

some embodiments, before the process concludes, the player tracking account 

information can be updated with calibration information based on the player's inputs 

during the gaming session.  

30 

With reference to Fig. 7, shown is a flow diagram of a process for providing a 

secondary confirmation for an input selection according to another embodiment. The 
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present embodiment is similar to the embodiment shown in Fig. 6, except that the 

calibration items 606 and 608 are not shown, and the determination of whether the 

decoded signal is correct at 616 has been replaced with an option to cancel at 700. As 

described above, at 600, player tracking identification information can be received.  

5 Next, input options can be displayed to a player at 602 and input selections can be 

received at 604. A game of chance can then be displayed on the gaming machine 100.  

The player's cursor input can be received and decoded continuously. See item 610.  

Based on this input, the cursor can be displayed on the display screen. See item 612.  

Once the cursor is displayed, the player can select an active region. In particular, 

10 based on the input mode for the selector, a selection signal from the player can be 

received and decoded. Item 614. Next, the player can be presented with an option to 

cancel the selection before it is processed. Item 700. For instance, the player can 

either be asked to affirmatively confirm a selection or be provided an opportunity to 

select a button, or the like, to cancel the selection within a particular time frame. An 

15 example of a situation in which the cancel button can be used is when the player 

inadvertently selects the "max bet" button (Figs. 9-10). Within a particular time 

frame, such as before "spin" is selected or during a fixed time frame like 10 seconds, 

the player can choose to cancel this selection by using an input such as by saying 

"cancel that," or "undo that." In one implementation, the cancel function can be 

20 similar to the "back" button on an Internet browser, which allows the player to see the 

previous screen. The option to cancel may not be available for all gaming selections.  

For instance, once the reels of a video slot game have begun to spin, the option may 

be unavailable. This can prevent players from trying to cancel a losing outcome after 

they know the outcome.  

25 

If the player cancels the selection, then the process continues at 610.  

However, if the player does not cancel the selection, then the selection is displayed at 

618, as described above with regard to Fig. 6. The process then proceeds as described 

in Fig. 6 above, with the selection signal being processed at 620 and the selection 

30 being saved as game state information at 622. Once the game state information is 

saved, the process can continue at 610 if the gaming session has not been ended due to 

selection of a "cash out" button, or the like. See item 624. If the session has ended, 
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then the process concludes. In some embodiments, before the process concludes, the 

player tracking account information can be updated with calibration information based 

on the player's inputs during the gaming session.  

5 Various embodiments of the present invention provide many benefits. In 

particular, various embodiments of the present invention can be used to reduce player 

fatigue and increase the ease with which players can input information during gaming 

sessions. This can increase player enjoyment and can also provide efficient gaming 

sessions. Some of the embodiments require no peripheral devices provided by either 

10 the player or the gaming establishment. These embodiments allow the gaming 

establishment to reduce costs associated with maintaining these peripheral devices and 

reduce the barrier to entry for players. In addition, some of the embodiments provide 

input modes that are advantageous in different environments. For instance, if the 

environment is noisy, a hand motion recognition interface may be beneficial. Other 

15 benefits include allowing players with physical impairments to engage in game play.  

Additionally, various embodiments can be used with new classes of games that have 

not been implemented on traditional gaming machines. These games can be 

developed specifically for these non-contact interface devices. For instance, games 

such as "boxing," and the like, can be implemented on themed machines. Another 

20 benefit includes keeping the gaming machines cleaner by reducing or eliminating 

player contact with the machine. For example, because players may be situated 

farther from a gaming machine, they may be less likely to spill a drink, spread 

cigarette ashes, etc. on the gaming machine.  

Conclusion 

25 Although the above generally describes the present invention according to 

specific exemplary processes and apparatus, various modifications can be made 

without departing from the spirit and/or scope of the present invention. Therefore, the 

present invention should not be construed as being limited to the specific forms shown 

in the appended figures and described above.  

30 
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The claims defining the invention are as follows: 

1. A gaming machine comprising: 

a player tracking device configured to receive player tracking information associated 

5 with a player; 

a non-contact eye motion recognition device configured to capture eye motion data, 

wherein the gaming machine is configured to decode the captured eye motion data into inputs 

to the gaming machine for play of a game of chance on the gaming machine, wherein the 

captured eye motion data are decoded using personalization files stored as the player tracking 

10 information associated with the player, and wherein the gaming machine is configured to 

maintain a history of the captured eye motion data and the inputs decoded from the captured 

eye motion data within a memory; 

a display configured to display a plurality of input options for selection by the player, 

the plurality of input options selectable based on the inputs to the gaming machine; 

15 a master gaming controller configured to present one or more games of chance; and 

a playback interface controlled and generated by the master gaming controller, the 

playback interface configured to access the personalization files and the history of the captured 

eye motion data and, in the event of a dispute, to play back the captured eye motion data and 

play back a portion of the game of chance in which the inputs decoded from the captured eye 

?0 motion data were used after the game of chance has been played.  

2. The gaming machine of claim 1, wherein the player tracking information includes a 

player tracking identification number.  

3. The gaming machine of claim 1 or 2, wherein the player tracking device further 

comprises one or more of a card reader, a wireless interface, a smart card reader, an RFID tag 

25 reader, a bar-code reader, a camera coupled to character recognition software, a microphone 

coupled to voice recognition software, or a combination thereof for transmitting the player 

tracking information.  

4. The gaming machine of any one of the preceding claims, wherein the gaming machine 

is configured to decode the captured eye motion data based on calibration information 

30 obtained during a gaming session.  
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5. A method for receiving input to a gaming machine comprising: 

receiving, by the gaming machine, player tracking information associated with a 

player, wherein the player tracking information includes personalized non-contact game play 

eye motions; 

5 determining, by the gaming machine, if the personalized non-contact game play eye 

motions are allowed within a current jurisdiction; 

displaying a plurality of input options to the player, the plurality of input options 

associated with a non-contact eye motion recognition device; 

associating a personalized non-contact game play eye motion with an input to the 

10 gaming machine; 

receiving captured eye motion data from the non-contact eye motion recognition 

device, wherein the captured eye motion data is captured from eye motions of the player and 

the eye motions of the player include motions associated with the personalized non-contact 

game play eye motions; 

15 decoding, by the gaming machine, the captured eye motion data using the player 

tracking information to provide the input to the gaming machine associated with the 

personalized non-contact game play eye motions; and 

storing a history of captured eye motion data and inputs decoded from the captured eye 

motion data and the personalized non-contact game play eye motions on a memory of the 

?0 gaming machine, wherein the gaming machine is configured to locate an input and the 

captured eye motion data associated with the located input within the history and play back the 

located input and the captured eye motion data.  

6. The method of claim 5, further comprising allowing an authorized operator to access 

the history in the event of a dispute.  

25 7. The method of claim 6, further comprising locating and playing back a plurality of 

inputs and the captured eye motion data associated with the located inputs from the history 
stored on the memory.  

8. A gaming machine substantially as herein described with reference to any one of the 

drawings as appropriate.  

30 9. A method for receiving input to a gaming machine substantially as herein described 

with reference to any one of the drawings as appropriate.  
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