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ABSTRACT
An electronic gaming system comprises a gaming terminal and a speaker
arrangement.  The gaming terminal conducts a wagering game. The speaker
arrangement emits audio associated with the wagering game 1n surround sound

relative to a player in front of the gaming terminal.
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GAMING SYSTEM WITH SURROUND SOUND

FIELD OF THE INVENTION

The present invention relates generally to gaming system and, more

particularly, to a gaming svstem with surround sound.

BACKGROUND OF THE INVENTION

Electronic gaming machines, such as mechanical reel slot machines, video slot
machines, video poker machines, video bingo machines, video keno machines, and
the like, have been a cornerstone of the gaming idustry 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 each machine 1s roughly the same (or perceived to be the
same), players are most likely to be attracted to the most entertaining and exciting of
the machines. Shrewd operators consequently strive to employ the most entertaining

and exciting machines available because such machines attract frequent play and

O
/

hence increase profitability to the operator.

To enhance a plaver’s entertainment experience, electronic gaming machines

often include special features such as enhanced payoffs, a “secondary” or “bonus”
game which may be played in conjunction with a “basic” game, and attractive audio
and/or visual effects accompanying the basic and bonus games. The bonus game may
comprise any type of game, either similar to or completely different from the basic
came, which is entered upon the occurrence of a selected event or outcome of the
basic game. Generally, the bonus game provides a greater expectation of winning
than the basic game. Further, attractive audio and/or visual effects accompany the
basic and bonus games.

Because electronic gaming machines are an important source of income for
the gaming industry, operators continually search for new gaming strategies and
features to distinguish their electronic gaming machines from competitors in the

industry and to provide additional incentives for players to play longer and to return to
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the casino on their next trip. Accordingly, there is a continuing need for
manufacturers to provide new techniques for enhancing the entertainment experience

involved in the play of electronic gaming machines. The present invention 15 directed

to satisfving this need.

SUMMARY OF THE INVENTION
Accordingly, an electronic gaming svstem comprises a gaming terminal and a
speaker arrangement. The gaming terminal conducts a wagering game. The speaker

arrangement emits audio associated with the wagering game in surround sound

relative to a player in front of the gaming terminal.

BRIEF DESCRIPTION OF THE DRAWINGS
T'he foregomg and other advantages of the invention will become apparent
upon reading the following detailed description and upon reference to the drawings.
FIG. 1 1s an 1sometric view of a gaming terminal for conducting a wagering

oame;

FIG. 2A 1s an 1sometric view of a gaming terminal with a speaker arrangement
according to one embodiment of the present invention;

FIG. 2B is a front view of a chair and surround sound speakers shown in FIG.
2A:

FIG. 3 18 a front view of a chair and surround sound speakers according {0
another embodiment of the present invention;

FIG. 4 1s a front view of a chair and a surround sound speaker according to yet
another embodiment of the present invention;

FIG. 5 1s an 1sometric view of gaming terminals and a speaker arrangement
according to a further embodiment of the present invention;

F1G. 6 1s an 1sometric view of gaming terminals and a speaker arrangement
according to another embodiment of the present invention;

FIG. 7 1s a side view of a gaming terminal and a speaker arrangement
according to yet another embodiment of the present invention:

FIG. 8 is a side view of a gaming terminal ancd a speaker arrangement

according to a further embodiment of the present invention:

I~
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FIG. 9 is a side view of a gaming terminal and a speaker arrangement
according to another embodiment of the present invention;

FIG. 10 is a block diagram of a control system suitable for operating a gaming
terminal; and

FIG. 11 illustrates a gaming system architecture in which a bank of gaming
machines are connected to a host computer.

While the invention is susceptible to various modifications and alternative
forms, specific embodiments have been shown by way of example 1n the drawings
and will be described in detail herein. It should be understood, however, that the
invention is not intended to be limited to the particular {forms disclosed. Rather, the
invention is to cover all modifications, equivalents, and alternatives falling within the

spirit and scope of the invention as defined by the appended claims.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

Turning now to the drawings, FIG. 1 depicts a gaming terminal 10 operable to
conduct a wagering game such as slots, poker, keno, bingo, or blackjack. Generally,
the terminal 10 receives a wager from a player to purchase a play of the game. In
response, the terminal 10 generates at least one random event using a random nugber
cenerator (RNG) and provides an award to the player for a winning outcome of the
random event. Alternatively, the termunal 10 may be linked to a remote host
computer that generates the random event and transmits the event’s outcome to the
terminal 10. To portray the outcome to the plaver, the terminal 10 mncludes a video
displav 12 as shown or a mechanical display. The video display 12 may be
implemented with a CRT, LCD, plasma, or other type of video display known 1n the
art. To allow the plaver 1o place wagers, make game selections, and otherwise
operate the terminal 10, the ternunal 10 includes a phvsical button panel 14 or a touch
screen over the video dispiay 12.

Operation of the terminal 10 15 described in greater detail below in the context
of a video slot game. The video slot game 1s implemented on the video display 12 on

a number of video simulated spinning reels 16 with a number of pay lines 18. Each of

the pay lines 18 extends through one symbol on each of the reels 16. Generally, game

play 1s 1nitiated by inserting money or playing a number of credits, causing the

3
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terminal’s central processing unit/CPU (see FIG. 2) to activate a number of pay lines
corresponding to the amount of money or number of credits played. In one
embodiment. the plaver selects the number of pay lines to play by pressing a “Select

Lines” touch kev on the display 12. The player then chooses the number of coins or

credits to bet on the selected pay lines by pressing a “Bet Per Line™ touch key.
After activation of the pay lines, the reels 16 may be set in motion by pressing
a “Spin Reels” touch key or, if the player wishes to bet the maximum amount per line,

by using a “Max Bet Spin” touch key on the display 12. Alternatively, other

mechanisms such as a lever or push button may be used 1o set the reels in motion.
The CPU uses a random number generator to select a game outcome (e.g., “basic”
came outcome) corresponding to a particular set of reel “stop positions.” The CPU
then causes each of the video reels 16 to stop at the appropriate stop position. Video
symbols are displayed on the reels 16 to graphically illustrate the reel stop positions
and 1ndicate whether the stop positions of the reels represent a winning game
outcome.

Winning basic game outcomes (e.g., symbol combinations resulting In
payment of coins or credits) are identfiable to the plaver bv a pay table. In one
embodiment. the pay table 1s affixed to the terminal 10 and/or displayed by the
display 12 1n response to a command by the plaver (e.g., by pressing a “Pay T‘éble”
touch key). A winning basic game outcome occurs when the symbols appearing on
the reels 16 along an active pay line correspond to one of the winning combinations
on the pay table. A winning combination, for example, could be three or more
matching symbols along an active payv line, where the award 1s greater as the number
of matching symbols along the active pay line increases. If the displaved symbols
stop 1n a winning combination, the game credits the player an amount corresponding
to the award 1n the pay tabie for that combination multiplied by the amount of credits
bet on the winning pay line. The player mav collect the amount of accumulated
credits by pressing a “Collect” touch kev. In one implementation, the winning
combinations start from the first reel (left to right) and span adjacent reels. In an
alternative implementation, the winning combinations start from either the first reel

(left to right) or the fifth reel (right to left) and span adjacent reels.
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Included among the plurality of basic game outcomes may be one Or more
start-feature outcomes for triggering play of special features. A start-feature outcome
may be defined in any number of ways. For example, a start-feature outcome may
occur when a special start-feature symbol or a special combination of symbols
appears on one or more of the reels 16. The start-feature outcome may require the
combination of symbols to appear along an active pay line, or may alternatively
require that the combination of symbols appear anywhere on the display 12 regardless
of whether the symbols are along an active pay line. The appearance of a start-feature
outcome causes the CPU to shift operation from the video slot game to the special
feature associated with that outcome.

In accordance with the present invention, the gaming terminal 10 includes a
speaker arrangement for emitting multi-channel audio associated with the wagering
came in surround sound relative to a player in front of the terminal 10. Surround
sound refers to the use of sound to envelop the player, making the player feel like he
or she 1s in the middle of the action. The multi-channel audio allows the plavyer to
hear sounds coming from around the player and may cause the player to become
captivated in the game experience. The speaker arrangement for emitting the audio in
surround sound includes both a “front” speaker arrangement and a *“surround sogpd”
speaker arrangement. Any speakers of the speaker arrangement may be linked to the
terminal’s CPU by speaker wire or a wireless connection.

There are several embodiments of the front speaker arrangement. In one
embodiment shown 1n FIG. 1, the front speaker arrangement includes a left speaker
50 and a right speaker 32 mounted within a cabinet of the gaming terminal 10. In an
alternative embodiment, the front speaker arrangement includes a single center
speaker. In another alternative embodiment, the front speaker arrangement includes a
left speaker, a right speaker, and a center speaker.

There are several embodiments of the surround sound speaker arrangement.

In an embodiment shown m FIGS. 2ZA and 2B, the speaker arrangement includes a
rear left speaker 20 and a rear right speaker 22 generally behind the player. A rear
center speaker (see FIG. 4 for placement) i1s optional. The speakers 20 and 22 are
mounted to a chair 26 on which the player can sit. In an alternative embodiment

shown 1 FIG. 3, the speakers 20 and 22 are positioned generally on opposite sides of

S
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the playver and remote from the terminal. In an alternative embodiment shown 1n FIG.
4, the spéaker arrangement includes onlyv a rear center speaker 24 generally behind the
plaver.

In an embodiment shown in FIG. 5, the surround sound speaker arrangement
includes a rear left speaker 50a, a rear right speaker 52a. and an optional rear center
speaker (see FIG. 6 for placement) generally behind the player 56a at the terminal
10a. The speakers 50a and >2a are mounted above a second gaming terminal 10b
positioned across an aisle from the terminal 10a used by the plaver 56a. The speakers
50a and 52a are “aimed” toward the player 56a to provide that player with surround
sound. In a reciprocal manner, speakers 50b and 52b {(and an optional rear center
speaker) are mounted above the terminal 10a and aimed toward a playver 56b to
provide that player with surround sound. If the speakers are wireless, the terminals
10a and 10b are outfitted with respective wireless transmitters 58a and 58b for
communicating audio signals to the speakers above the opposing terminal. In an
alternative embodiment shown in FIG. 6, the speaker arrangement includes only a rear
center speaker 54a generally behind the player 56a at the terminal 10a and a rear
center speaker 5S4b generally behind the plaver 56b at the terminal 10b.

In an embodiment shown m FIG. 7, the surround sound speaker arrangement

p
mcludes a rear left and right speakers 70 and an optional rear center speaker (not
shown) The speakers 70 are mounted to the cabinet of the gaming terminal 10 and
extend from the cabinet to a position behind or to a side of the player.

In an embodiment shown 1n FIGS. 8 and 9, the surround sound speaker
arrangement includes one or more front speakers 80 (in addition to ﬁ"dnt speakers 30
and 32 1 FIG. 1) and a remote reflective surface 82 behind or to the sides of thé
player. The reflective surface 82 may, for e;iample, be mounted to the chair 26 as in
F1G. 8 or to a structure behind the chair 26 as in FIG. 9. The speakers 80 aim
concentrated sound beams 84 at the reflective surface 82. The player hears the
reflected sound and perceives the sound as coming from behind him or her. Further
details concerning this “virtual” speaker technology may be obtained from U.S. Patent

No. 0,229,899 to Norris et al., which is incorporated herein by reference in its

entirety.
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T'he speakers in the above embodiments generally provide full frequency
response (e.g., from 20 Hz to 20,000 Hz). In addition to these speakers, the speaker
arrangement may include another speaker, called a subwoofer, dedicated to lower
frequency etfects (e.g.. 20 Hz to 120 Hz). The subwoofer may be placed anywhere
near the terminal 10, mcluding within the cabinet.

FIG. 10 1s a block diagram of a control system suitable for operating the
gaming terminal 10. Money/credit detector 100 signals the CPU 102 when a plaver
has inserted money or plaved a number of credits. The money may be provided by

coms, bills, tickets, coupons, cards, etc. Using a button panel 14 (see FIG. 1) or a

touch screen 104, the player may.select any variables associated with the wagering
came (e.g., number of pay lines and bet per line in a video slot game) and place
his/her wager to purchase a play of the game. In a play of the game, the CPU 102
generates at least one random event using a random number generator (RNG) and
provides an award to the player for a winning outcome of the random event. The
CPU 102 operates the display 12 to represent the random event(s) and outcome(s) in a
visual form that can be understood by the player. In addition to the CPU 102, the
control system may include one or more additional slave control units for operating

additional video and/or mechanical displays.

A

rd

Memory 106 stores control software, operational instructions and data
associated with the gaming machine. In one embodiment, the memory 106 COMPrises
read-only memory (ROM) and battery-backed random-access memory (RAM). The
memory 106 may also include auxiliary memory for storing audio and/or video data.
However, 1t will be appreciated that the memory 106 may be implemented on any of
several alternative types of memory structures or may be implemented on a single
memory structure. A payofl mechanism 108 is operable in response to instructions
from the CPU 102 to award a payoff to the player. The payoff may, for example, be
in the form of a number of credits. The number of credits are determined by one or
more math tables stored in the memory 106.

T'he CPU 102 selects and processes audio data for producing the multi-channe]
audio to be emitted from speakers 110. The audio data may be stored in the mMemory
106 1 any of various surround sound tformats. The CPU 102 includes decoding

circuttry and amplification circuitry suitable for the selected format, Alternatively,

-
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the decoding circuitry and the amplification circuitry may be located on a dedicated
sound CPU board linked to the CPU 102. The decoding circuitry and the
amplification circuitry may be located outside the gaming terminal 10; for example,
the amplification circuitry may be located at the speakers 110 or anywhere between
the caming terminal 10 and the speakers 110. The speakers 110 are arranged
according to the selected format. Examples of digital and analog surround sound
formats are discussed below.

DOLBY DIGITAL™ (formerly Dolby AC-3) by Dolby Laboratories, Inc. is a
digital surround sound format suitable for the audio data when it 1s stored in a digital
section of the memory 106, such as on a DVD or laserdisc. DOLBY DIGITAL™
provides up to five discrete (independent) channels of full frequency efiects (e.g.,
from 20 Hz to 20,000 Hz). plus an optional sixth channel dedicated to low frequency
effects {(e.g., from 20 Hz to 120 Hz). The five discrete channels include front center,
front left, front right, surround left, and surround right. The center, front left, and
front right channels generally carry dialogue, music, and sound effects, while the
surround left and surround right channels provide surround sound and ambient effects.
The sixth channel 1s usually reserved for a subwoofer speaker for reproducing the low

frequency effects that may come with certain wagering games. During production,

the audio data is stored in the memory 106 in DOLBY DIGITAL™ format, i.e., as
compressed and encoded digital data. The stored digital data 1s encoded with
information indicating the data stream to be transmitted through each sound channel.
The CPU 102 includes a digital surround sound decoder that, during playback,
decodes the stored digital data into multiple data streams transmitted through the

sound channels.

An extended surround version of DOLBY DIGITAL™ called DOLBY
DIGITAL EX™ or SURRCUND EX™_ encodes the audio data with a third surround

channel (i.e., surround back channel) that can be decoded for playback over a rear
center speaker placed behind the player. Using matrix encoding technology, the
surround back channel information is encoded into the surround left and right
channels during production and later decoded (or derived) from the surround left and

right channels during playback. Because of this matrix encoding scheme, the
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surround back channel 1s not a true discrete channel. This allows certain audio effects

to be presented behind the plaver, thereby achieving more enveloping and complete

360° surround sound.

DTS DIGITAL SURROUND™ by Digital Theatre Svstems, Inc. 1s a

competing and alternative digital surround sound format to DOLBY DIGITAL™,

Like DOLBY DIGITAL™, DTS DIGITAL SURROUND™ provides up to five

discrete channels of full frequency effects, plus an optional sixth channel dedicated to
low frequency etfects. DTS DIGITAL SURROUND™, however, offers higher data

rates, and therefore uses more of the capacity of the memory 106, than DOLBY

DIGITAL™,
An extended surround version of DTS DIGITAL SURROUND™_called DTS-

ES MATRIX™, encodes the audio data with a third surround channel (1.e., surround
back channel) that can be decoded for playback over a rear center speaker placed
behind the player. Yet another extended surround version of DTS DIGITAL
SURROUND™, called DTS-ES DISCRETE 6.1™, supports a fully discrete surround
back channel. That is, the surround back channel has it own data stream and is truly

independent from those of the surround left and right channels.

 ——

DOLBY PRO-LOGIC™ by Dolby Laboratories, Inc. is an analog surréund

sound format that encodes four channels of audio information onto two stereo analog
channels during production. The encoded two-channel audio data is stored in an
analog section of the memory 106, such as on a Hi-Fi VHS tape. The four channels
include front center, front left, front right, and mono surround. The front center
channel, among other things, “anchors™ any dialogue in a wagering game to the image
shown on the video display 12. The CPU 102 includes an analog surround sound
decoder that, during playback, uses a technique called matrixing to derive the front
center channel and surround sound channel from the encoded two-channel audio data
stored mm the memory 106. The surround channel is Iimited in bandwidth to
frequencies from 100 Hz to 7,000 Hz.

DOLBY SURROUND™ by Dolby Laboratories, Inc. 1s an analog surround
sound format that encodes three channels of audio information onto two stereo analog

channels. The three channels includes front left, front right, and surround. Relative to
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DOLBY PRO-LOGIC™, DOLBY SURROUND™ o1ves up the front center channel
along with some degree of fidelity in the surround channel.

In the above-described embodiments, the CPU 102 for selecting audio data to
be processed and plaved back is located at the gaming terminal 10. In an alternative
embodiment shown in FIG. 11, the gaming terminal 10 and a plurality of other
caming terminals are linked to a remote host computer 112 over a network such as an
Ethernet-based local area network (LAN). The terminal 10 may, in turn, select and
process audio data and video data from its memory 106 representative of a wagering
came outcome. The game outcome may be determined at the host computer 112 or
locally at the terminal 10. Alternatively, the host computer 112 may transmit audio
and/or video content to the terminal 10, which in turm receives, processes (e.g.,
decodes and amplifies), and plays back the received content. The transmitted content
may be streamed so that the terminal 10 can start playing the content before the entire
file has been transmitted. For streaming to work, the terminal 10 must be able to
collect the content and send it as a steady stream to the application that 1s processing
the data and converting it to sound or images. If the streaming terminal 10 receives
the content more quicklv than required, 1t saves the excess content in a buffer.

The performance, listening environment, and physical locations of  the
surround sound speakers may vary in different installations. For example, with
respect to the embodiments shown in FIGS. 5 and 6, n one installaton the surround
sound speakers may be located about seven feet off the ground and about ten feet
from the terminal 10 for which theyv are providing surround sound. In another
installation the surround sound speakers may be located about eight off the ground
and about twelve feet from the terminal 10. The variable locations may adversely
impact the effectiveness of the speakers in providing surround sound. Accordingly, to
counteract this potential issue and create the optimum acoustical experience for
players, the terminal 10 may offer operator-selectable, audio configuration options.
An operator can access the configuration options and current settings for each option
via an onscreen setup menu. The configuration options may, for example, include the
following:

e SPEAKER BALANCE ADJUSTMENT: This operation uses an internal

test-tone generator for balancing the levels of the front and surround sound

10
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speakers. The operator performs this adjustment of each speaker output
level while situated at a player’s typical plaving position. To initiate the
adjustment process, the operator may press an onscreen “test” kev. In
response, a hiss-like calibration tone is heard in sequence from the
speakers included 1 the speaker arrangement. In a five speaker
arrangement, for example. the calibration tone is heard in sequence from
the front left speaker, the front center speaker, the front right speaker, the
rear right speaker and the rear left speaker. The state of the calibration
tone output 1s shown 1n the video display 12 of the terminal 10. During the
calibration tone sequence, the operator can select any speaker whose
output level the operator wishes to adjust and can adjust the level of the
selected speaker by pressing onscreen +/- keys. While making an
adjustment to a selected speaker, the calibration tone is fixed on the
selected speaker.

SURROUND BALANCE CONTROL: Adjusts the left and right output
level of the surround sound speakers to compensate for sound imbalance

caused by speaker positions or listening environment conditions.

SURROUND SWITCH: Normally on, the operator can turn this switch

ot to disable output from any surround sound speakers and re-distribute

any surround sound signals to the front speakers.

DELAY TIME: The operator can adjust the time difference (i.e., delay

| N

time) between the beginning of the sound from the front speakers and the
beginning of the effect sound from the surround sound speakers. The
larger the value, the later the effect sound is generated. The control range
may, tor example, be O to 50 milliseconds (ms) in 1 ms steps. The
operator can adjust the delay time by pressing onscreen “+/-"" keys.

SURROUND SOUND SPEAKER SIZE: The operator can define the size

of the surround sound speakers to be small or large. The factory preset
position 1s small. In the small position, low bass signals (e. g., below 90

Hz) at the surround sound channels are instead output from a low

frequency effects (LFE) channel if the LFE channe! exists in the utilized

b
bonemd
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surround sound format. In the large position, full range signals (including
low bass signals) are output from the surround sound channels.

SURROUND SPEAKER HEIGHT: The wvertical distance of each
surround sound speaker off the ground. The setup screen may offer a
number of heights (e.g., in feet) from which the operator makes a

selection.

SURROUND SPEAKER DISTANCE: The horizontal distance of each

surround sound speaker from the gaming terminal. The setup screen may
offer a number of distances (e.g., in feet) from which the operator makes a
selection. Based on the selected surround speaker height and distance, the
CPU 102 automatically adjusts the volume level at the surround sound
channels.

IMPEDANCE: The operator can set the CPU’s amplifier for either 4 or 8-
ohm speakers.

MASTER VOLUME: The operator can simultaneously control the output
level of all sound channels. In one embodiment, the operator can set the
volume to mute (off), low, medium, or high. In another embodiment, the

operator can set the volume to anywhere between mute and high. e

BASS CONTROL: The operator can adjust the low frequency response
for the front sound channels.

BASS EXTENSION CONTROL: When this switch 1s turned on, the CPU

102 boosts the bass frequency response at the front sound channels while
naimntaining overall tonal balance.

IREBLE CONITROL: The operator can adjust the high frequency

response for the front sound channels.

TONE BYPASS SWITCH: The operator can bypass the bass and treble
controis and provides a flat, pure signal. When this switch is turned on.
the audio mput signal does not pass through the tone control circuitry of
the CPU 102 so that 1t is unaffected by the tone control circuitry.
DYNAMIC RANGE: Dynamic range is the difference between the

maximum level and the minimum level of sounds. The operator can set

12
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the dynamic range to maximum, standard, or minimum. The factory preset
position 1s maximum. This option 1s effective only when the audio data is
stored in the memory 106 1n a digital surround sound format.

LFE LEVEL: The operator can set the LFE level of the LFE channel

between -20 dB and 0 dB in 1 dB steps. The factory preset position 1s 0
dB. This option 15 effective only when the audio data is stored in the
memory 106 i a digital surround sound format and produces LFE signals
when decoded by the CPU 102.

SOUND FIELD: The operator can select a digital signal processing (DSP)

program to be used by the CPU 102 for processing the audio data retrieved

from the memory 106. The DSP programs produce different sound fields
that are digital recreations of actual acoustic environments. Examples of
sound fields include movie theater, sports, stadium, disco, rock concert,
jazz club, church. and concert hall. The sound field may, for example, be
selected according to the theme of the wagering game conducted on the
gaming terminal.

SOUND SCHEME: The operator can set the sound scheme to either a
thematic sound scheme or a standard sound scheme. The thematic sound
scheme utilizes sounds related to the theme of the wagering game. The
standard sound scheme utilizes generic sounds. 1.e., sounds unrelated to the

theme of the wagering game.

T'he configuration options allow an operator to configure the terminal 10 to
optimize the acoustical experience for players. In addition to configuration options
that can be changed via a setup menu, the terminal provider may define technical

parameters regarding recommended placement of terminals 10 and surround sound

To the extent the surround sound speakers can “point” in different

directions, the technical parameters may also include recommended angles of the
surround sound speakers. An installation manual for the terminal may define the
technical parameters.

While the present invention has been described with reference to one or more
particular embodiments, those skilled in the art will recognize that many changes may

be made thereto without departing from the spirit and scope of the present invention.

13
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For example, instead of true surround sound that relies upon a surround channel
delivering audio to a speaker behind or to the side of a player, the present invention
also contemplates “virtual” (3D) surround sound. Virtual surround sound relies upon
virtual surround sound algorithms, such as QSound™ by QSound Labs, Inc., SRS™
(Sound Retrieval System)} by SRS Labs, Inc.. and other proprietary algorithms, which
make use of only front left and right speakers and psycho-acoustics effects to emulate
true surround sound formats. Lkach of these embodiments and obvious variations
thereof i1s contemplated as falling within the spirit -and scope of the claimed mvention,

which is set forth in the following claims:

14
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WHAT IS CLAIMED I:
1. A method of operating a gaming terminal, comprising:
conducting a wagering game via a gaming terminal; and
emitting audio associated with the wagering game in surround sound relative

to a player in iront of the gaming terminal.

2. The method of claim 1, wherein the emitting step includes emitting the audio

from a speaker arrangement.

3. The method of claim 2, wherein the speaker arrangement includes left and

right speakers generally behind the player.

4 The method of claim 3, wherein the speaker arrangement includes a center

speaker generally behind the plaver.

S. The method of claim 2, wherein the speaker arrangement includes left and
right speakers generally on opposite sides of the plaver and remote from the ga:l};ing

terminal.

-

0. I'he method of claim 5, wherein the speaker arrangement includes a center

speaker generally behind the player.

7. The method of claim 1, wheremn the audio includes one or more surround
channels.
3. T'he method of claim 7, wherein the surround channels include a single

surround channel.

9. The method of claim 7, wherein the surround channels include a discrete

surround left channel and a discrete surround right channel.
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10. The method of claim 7. wherein the surround channels include a discrete

surround left channel. a discrete surround right channel. and a discrete surround back

channel.

11, The method of claim 2, wherein the speaker arrangement mcludes a speaker
mounted to the caming terminal and positioned in front of the player, and wherein the
emitting step includes reflecting the audio off of a reflective surface such that the

player hears the reflected audio in surround sound.

12. The method of claim 11, wherein the reflective surface 1s positioned behind or

to a side of the plaver.

13. The method of claim 2, wheremn the speaker arrangement includes a speaker

mounted to another gaming terminal positioned generally behind the player.

14. The method of claim 2, wherein the speaker arrangement includes a speaker
mounted to a chair on which the player sits.

o
15. The method of claim 2, wherein the speaker arrangement includes a speaker
mounted to a cabinet of the gaming terminal and extending from the cabinet to a

position behind or to a side of the player.

16. The method of claim 1, further including controlliing the audio with a central

processing unit of the gaming terminal.

17, The method of claim 1, further including controlling the audio with a host

computer linked to the gaming terminal over a network.
18. I'he method of claim 1, wherein the audio includes a plurality of discrete

sound channels, and further including decoding a single encoded data siream into

multiple data streams transmitted through the sound channels.

16
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19. The method of claim 18, wherein the single encoded data stream 1s encoded

with information indicating the audio to be emitted from each speaker of a multiple

speaker arrangement.

20. The method of claim 1, wherein the emitting step includes emitting the audio

from a speaker in front of the plaver such that the surround sound 1s virtual.

21.  Anelectronic gaming system comprising:
a gaming terminal for conducting a wagering game; and
a speaker arrangement for emitting audio associated with the wagering game

in surround sound relative to a player in front of the gaming terminal.

22. The system of claim 21, wherein the speaker arrangement includes left and

right speakers generally behind the player.

23. The system of claim 22, wherein the speaker arrangement includes a center

speaker generally behind the player.

24, TI'he system of claam 21, wherein the speaker arrangement includes left and
right speakers generally on opposite sides of the player and remote from the gaming

terminal.

23, The system of claum 24, wherein the speaker arrangement includes a center

speaker generally behind the player.

26. I'he system of claim 21, wherein the audio includes one or more surround
channels.
27. The system of claim 26, wherein the swrround channels include a single

surround channel.

17
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28.  The system of claim 26. wherein the surround channels include a discrete

surround left channel and a discrete surround right channel.

29.  The system of claim 26, wherein the surround channels include a discrete

surround left channel, a discrete surround right channel, and a discrete surround back

channel.

50.  The system of claim 21, wherein the speaker arrangement includes a speaker
and a reflective surface, the speaker being mounted to the gaming terminal and
positioned 1n front of the plaver, the audio being emitted from the speaker and

reflected off of the reflective surface such that the player hears the reflected audio in

surround sound.

31.  The system of claim 30, wherein the reflective surface is positioned behind or

to a side of the playver.

32. T'he system of claim 21, wherein the speaker arrangement includes a speaker

mounted to another gaming terminal positioned generally behind the player.

33. Ihe system of claim 21, wherein the speaker arrangement includes a speaker

mounted to a chair on which the player sits.

34, The system of claim 21, wherein the speaker arrangement includes a speaker
mounted to a cabinet of the gaming terminal and extending from the cabinet to a

position behind or to a side of the player.

35, The system of claim 21, further including a central processing unit for

controlling the audio, the central processing unit being located at the gaming terminal.

36. The system of claim 21, further including a central processing unit for
controlling the audio, the central processing unit being located at a host computer

linked to the gaming terminal over a network.
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37.  The system of claim 21. wheremn the audio includes a plurality of discrete
sound channels. and further including a decoder for decoding a single encoded data

stream inte multiple data streams transmitted through the sound channels.

38.  The system of claim 37, wherein the single encoded data stream 1s encoded
with information indicating the audio to be emitted from each speaker of the speaker

arrangement.

39.  The system of claim 21, wherein the speaker arrangement includes a speaker

in front of the plaver for emitting the audio such that the surround sound 1s virtual.

40.  An electronic gaming system comprising:
a media storage umt for storing audio data mn a surround sound format, the
audio data being associated with a wagering game; and

a processing unit for decoding the audio data.

41.  The system of claim 40, wherein the surround sound format is digital.

-
42. The system of claim 40, wherein the surround sound format is analoeg.
43. The system of claim 40, wherein the stored audio data is encoded with audio

iformation for a plurality of sound channels, the processing unit decoding the audio

data into the plurality of sound channels.

44.  The system of claim 43, wherein the plurality of sound channels include at

least one surround sound channel.

43. The system of claun 43, wherein the plurality of sound channels include at

least four discrete sound channels.

19



AN

10

20

o
()1

CA 02454401 2003-12-29

46.  The system of claim 45, wherein the at least four discrete sound channels

include front left, front right, surround left, and surround rnight.

47.  The system of claim 40, wherein the stored audio data includes audio
information for at least one surround channel encoded onto audio information for at
least one non-surround channel. the processing unit using matrix decoding to derive
the audio information for the surround channe! from the audio information for the

non-surround channel.

48.  The system of claim 40, wherein the processing unit decodes the audio data

into at least one surround sound channel.

49.  The system of claim 48, further including a surround sound speaker coupled to
the surround sound channel, the surround sound speaker being positioned generally
behind or to a side of a player in front of 2 gaming terminal that is conducting the

wagering game.
50. A method of operating a gaming system, Comprising:
storing audio data for a wagering game in a surround sound format; and

decoding the audio data.

51.  The method of claim 50, wherein the surround sound format is digital.

AN
-

The method of claim 50, wherein the surround sound format is analog.

53. The method of claim 30, further including encoding the audio data with audio

information for a plurality of sound channels. and wherein the decoding step includes

decoding the audio data into the plurality of sound channels.

54.  The method of claim 53. wherein the plurality of sound channels include at

least one surround sound channel.
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55. The method of claim 53, wherein the plurality of sound channels include at

least four discrete sound channels.

56. The method of claim 55, wherein the at least four discrete sound channels

include front left, front right, surround left, and surround right.

57. The method of claim 50, further including encoding audio mformation for at
least one surround channel onto audio information for at least one non-surround
channel, and wherein the decoding step mmcludes using matrix decoding to derive the

audio information for the surround channel from the audio information for the non-

surround channel.

>8. The method of claim 30. wherein the decoding step includes decoding the

audio data into at least one surround sound channel.

59. The method of claim 58, further including a surround sound speaker coupled
to the surround sound channel, the surround sound speaker being positioned generally
behind or to a side of a player in front of a gaming terminal that 1s conductingf}he

wagerimng game.
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