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10 BACKGROUND INFORMATION

There are numerous types of games that people play for

entertaihment, educational, or economic purposes. These games can include
physical games (e.g., board games, mechanized slot machines, etc.),
computer-controlled games (e.g., video gaming machines, XBOX consoles,

15 etc.), or a games that include both physical elements and computer-controlied
elements.

Computer-controlled games generally provide richer experiences
to the participants. Such experiences can include coordinated multi-media
experience, more challenging games, extended, multi-session gaming, virtual

20 experiences that combine reality with fantasy, faster-than-normal experiences,
more immersive experiences, and so forth.

Both physical and computer-controlled games generally involve
an attempt by the player to achieve one or more goals. These goals for
example can be multi-level and staged goals, in which the player progresses to

25 the next stage or level as previous levels/stages are completed. These goals
also can be increasingly more difficult or challenging, can involve the
accumulation of points or credits, and/or can include multiple possible goals

each with possibly different rewards and associated paths.
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points, credits, prizes (such as cash), or some combination thereof, alternatively
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20 Rewards may be provided only for completely achieving a goal, or prorated for
partially achieving a goal. A game can provide multiple goals, each having an
associated reward.

Games can involve a single player that plays against the gaming
device (such as against a virtual opponent) in order to achieve a goal, as well

25 as involving multiple players that play against or with each other to achieve a
goal. Examples of computer-controlled games that can involve single or
multiple players include games that operate with a personal terminal or console
(e.g., a video slot machine, XBOX, PSP, Nintendo DS, etc), games that are
served remotely from a server (e.g., a server-based video slot machine, portal

30 gaming machine, online web game, cable television set top box served by
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20 cabinet graphics and skins, secondary/bonus games, and other entertainment
components have been developed that players seem to enjoy. These
development efforts often attempt to maximize the entertainment value in
proportion to the economic value, and thus maximize the wagering revenues to
the casino or other gaming venue operator.

25 However, there is limited flexibility that is built into these games to
alter their course of play. From the results of the game during the course of
playing the game, the game device can calculate the player’s skill level and/or
luck, and make adjustments to the game accordingly to attempt to maximize the
entertainment value for the player. However, determining the entertainment

30 value based on the game play is severely limiting, for instance since there is the

underlying assumption that a player wants increased (or decreased) skill
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15 Another aspect provides a system for a gaming environment, the
system including: an electronic gaming machine (EGM) present in the gaming
environment; at least one biofeedback subsystem coupled to the EGM, and
adapted to obtain biofeedback that represents at least one biometric
characteristic of a player of EGM; at least one environmental feedback

20 subsystem present in the gaming environment, and adapted to obtain
environmental feedback that represents at least one stimulus present in the
environment; an emotional processing device coupled to the biofeedback and
environmental feedback subsystems, and adapted to process both of the
obtained biofeedback and the environmental feedback to determine an

25 emotional response of the player; and a component coupled to the emotional
processing device and to the EGM, and adapted to use the emotional response
determined from both the obtained biofeedback and the environmental
feedback to suggest an action to undertake that is directed towards the player.

Still another aspect provides an article of manufacture that

30 includes a computer-readable medium having computer-readable instructions
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emotional processing device coupled to said biofeedback and environmental
sensors, and adapted to process both of said provided biofeedback and said
environmental feedback information to determine an emotional response of said
player; and a component coupled to said emotional processing device and to

20 said EGM, and adapted to use said emotional response determined from both
said obtained biofeedback and said environmental feedback to change either or
both a game parameter or an environmental parameter.

A further aspect provides a method for a player of a game, the
method including: obtaining biofeedback that represents at least one biometric

25 characteristic of the player; obtaining environmental feedback that represents at
least one stimulus present in an environment where the player is playing the
game; processing both of the obtained biofeedback and the environmental
feedback to determine an emotional response of the player; and using the
emotional response determined from both the obtained biofeedback and the

30 environmental feedback to suggest an action to undertake that is directed

towards the player.



towards the player. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS
Non-limting and non-exhaustive enbodi nents are described with reference to
t he fol | owbrgosdiBawngs, wherein |ike reference nuneral spPcefuseomvo4iiuke parts
t hroughout the various views unless otherw se specified. The sizes and
relative positions of elenents in the draw ngs are not necessarily drawn to
scal e. For BE{ERDESCRIETEDN S TH{E SEMERAL 8lIEVSIOF BiHE lhlﬁgWﬂN%e not drawn
to scale, and some oi\lthes el enpents are arbitr r|J enl ar

n
positioned to inprov IItiRg ansyNenexpgusipig eRepdinenis sip e§8ﬁé‘?d ¥ipes of
t he el enen ?yqu e 0 N ar din

t he actual t'F('a;‘fhg(%)qe(’@(’) t ee?cggy{?ﬁ%lﬂrg\?vﬁgﬁ@égveﬁ]eﬁgﬁ %&SY fg\}:/%ndbeéﬁﬁ]s '%ﬁ%fésr ect edg

for ease ofike gavignthtowrhaut thd@adoasivieyss uRlegsrathéniise apecifiedr | Bhe sizes
representati on of one epbodi rent of a Gal vanic Skin Response (GSR)

subsyst &m ﬁeasr@iatwg ReSHioRp’ elemepts Bnthe drawigssare Botanegassarivdrapingar e 2
Recooni £1 ogo e eaitubethe el GEvaRE Dby Rl bl PGS FESRS, v,

stimul us. ngélé anéowse ontheeBdinegB arf aditfardy efldriad afatREitforiacto
processes various stinuli that a player is exposed to. Figure 4 is a

di agram i | imptavgt digyving peaibiity. t y ustheb Bieepalsisolar sahapesvofr ﬁn@lﬁmntfs @sdback
devices on _an electr g_machi ne accordin |nent
Figure 5 i $TaVf dRchd Wgegﬁ%ﬂ‘ Wgc%vgyewo&g%no& re@%ﬁﬂ(}gef&?‘l’% ®oy an
Emoti on@ B ofRsS Yot sV idiemERRD) ah@ REGE €5SeD] ﬁl@?d%@@&té&‘%Prease of

envi ronnent al feedback from bionetric/environnental nonitors. Figure 6 is a

flowchart séegniproinghemdadingsnt of a method performed by a Master Gane

Controller (M3 tha% recej ves an em)fl onal r 0 fromth EPD TAI LED
DESCRIPTI ON I 'n t he f 6196 hdS R aupiDfe] 6FPIesaRERBOSOk BBE FMEOHIBNSRY & Ar o

given to  Galvanic Skin Response (GSR) subsystem measuring a players emotional
response to a stimulus.

15 Figure 2 is pictorial representation of one embodiment of a
Human Expression Recognition (HER) subsystem measuring a players
emotional response to a stimulus.

Figure 3 shows one embodiment of a system that detects and
processes various stimuli that a player is exposed to.

20 Figure 4 is a diagram illustrating a plurality of biofeedback and
environmental feedback devices on an electronic gaming machine (EGM)
according to one embodiment.

Figure 5 is a flowchart showing one embodiment of a method
performed by an Emotional Processing Device (EPD) to process biofeedback

25 and/or environmental feedback from biometric/environmental monitors.

Figure 6 is a flowchart showing one embodiment of a method
performed by a Master Game Controller (MGC) that receives an emotional

response from the EPD.



provi de a thorough understandi ng of enbodi nents. The enbodi nents can be
practiced without one or nore of the specific details, or with other
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The headings provided herein are for convenience only and do
not interpret the scope or meaning of the embodiments.
As an overview, embodiments of system and method integrate
biometrical feedback (hereinafter referred as “biofeedback”) from a player into a
20 game. Other feedback, such as environmental feedback, may be used in
conjunction with the biofeedback to make an adjustment to or otherwise change
a parameter of a gaming device being played by the player and/or a
characteristic of the surrounding environment. The characteristic or parameter
of the gaming device that is adjusted can include for example an aspect of the
25 game being played with the gaming device and/or a feature of the gaming
device itself. The characteristic of the environment can be any environmental
stimuli that may affect the player as the player plays the game.
In accordance with one embodiment, a biofeedback subsystem
monitors in real-time at least one biometric characteristic (such as biometric
30 characteristics associated with emotions) of one or more players. The

biofeedback is provided to the gaming device and/or related system
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from the- glReSeRod: bLiap GHoieRabanay Bith FRT i e AHRBB oI AT B Y K and
b st gmacio 1 o e SSRaI 0 A,
pl ayer. Thé&rd aybodimertistorgsdhisabatbirgpinfahsdiobe combined with any collected
15 environmental feedback, on a game server or player tracking database (or
other suitable storage unit) via a network.
In a casino environment, the biofeedback of one embodiment can
also be provided to an equipment system device of the casino environment that
is communicatively coupled to player tracking databases, security systems, and
20 other casino systems via a network. The equipment system device stores the
emotional feedback associated with the game or environmental feedback in the
player tracking database. The emotional response and matching environmental
feedback can be aggregated in the player database for a per-player or multi-
player summarization.
25 Previous emotional feedback, matching environmental stimuli,
and/or summarizations may be requested by the game (such as through the
equipment system device) from the game server and/or the player tracking
database on the network and may be used to appropriately adjust the
parameter of the gaming device and/or environment to maximize the game’s

30 entertainment value to the player. The player tracking database can also be

mined in one embodiment through the use of data mining and business logic



m ned in one enbodi ment through the use of data m ning and business

| ogi ctools to understand pl ayer preferences for particular ganme and/or

envi r onmewoaboseldesent s. This i nformati on can be aggr egatreu/spalionnias por at ed
into future gane design and environnmental design (e.g., nusic, colors,
offers, etc). The bi of eedback subsystem of one enbodinent is also able to
provi de cetdds o phyaistald plagetharekerehcehtorplamtyardar garok whdfay but not limted
to al cohol |evel, aggression, _etc. Wth this &Qési cal , f eedback, one

enbodi ment SPHENNTRENEY Flafaantsf Tt niFwbignéan he-egaeeateshand asParakash
bodi ment STHEN TBETES _ | o
contact somue Tyt Bpfte ol Aol ef Pom¥ Ehal ESRNER “rLoT, PACIE SR on v

when a pl ag®y). is enotionally responding to a ganme, and this recognition can
be associated with the specific elenents of the gane being presented. The
enoti on9of the playerhed¥ofeadbacit supbyptam ef pnefeseknsicienkisdlee abit/Aor onnent al

the spec! 1 PVATE shRER SRaRet b Bey R Fu2RBVeh i athl BEREI0C dur i ng
the cour seaplohblRVER BB cle. ZW il RisHRidaR fewtcky shaiemisddiment! ayer .

In sone cases, the elenents of the gane that are stinmulating to the player
can be redtlsrudetenvines, if 8oy agbseguent sespoaseisbioplst hetakentieah, stopseingvi des

entertai nment , t he pl ayer. By being able ta receive the biofeedback
Feedback.  GHEKS fubif PBHE™ ERABMALS TIedrEts 4o dee GeOSoBrBaRkS. t o
accurawgl y devel op andcaRhdly, SReembbaikeRERbR akoghiSe Witta biayee
entertaining. In traditional gane devel opnent, this data is collected
t hr ough f ocusmgtionglty, regpesdingrioai gase, atdthis wuoghitios aarelve besadigtedf | cant
error through R1 sco ni cati on and m sinterpretat

&ﬁ'@rt G

mai nt ai i n SREFIicSeraentsi ofghe @ﬁm%%lnarpr%%%méggéf hglrgf%afgri)?%&r |
L g SPIBRREA Hhed BAGELER AR AT BTN St o o I
i ncor por at ;donesatedt into thd gamelreaktivhe, amd adusareststto gaerspgcifiess oties on t he
Same O A L lemants T ihe gamerenvironmant can be mada Suring thé Geurse of the game
to maximize the entertainment value to the player. In some cases, the
elements of the game that are stimulating to the player can be
reduced/removed, so as to create anticipation, which also provides
entertainment to the player.
20 By being able to receive the biofeedback feedback, one
embodiment enables the future of designs of games to accurately develop and
modify specific elements that are found to be entertaining. In traditional game
development, this data is collected through focus groups, questionnaires, etc.,
which is open to significant error through miscommunication and
25 misinterpretation. Further, by maintaining or otherwise storing information
(such as in the player tracking database) that indicates which elements
stimulated a player and in what manner, one embodiment is able to proactively
and strategically incorporate these or similar elements in subsequent gaming
sessions on the same or different games, for the same player and/or other

30 players.



pl ayers. By being able to receive the environnental feedback, the effect of
ot her environnental influences (such as al cohol, other people in close

pr oxi m t yWoabey/13egeper at ure and qual ity, sounds, tine of pdagus2ammeieh gani ng
device, etc.) on a player's enpotional response to the gane can be
ascertained. If such environnmental influences affect a player's enotional
response to certain §yeird eblentoseceive theeadirommeniat feduback pthesdfect of

adj ustnments to the gane and/or environnent to appropriateléoaddress t he

si t uat i on, O GEWHAPMENta) luanssai(Reh 3¢ sloapPk oleraoslhIEoshneal t hy,
| nappr opr| @F&imﬂ@,”éi?fé?H%era‘t\f’}%E‘éH({ @@%{%%’&%9 ”@p%fof?hggﬁrﬁpgnaé‘%rﬂg@éfr : Sa”d

take or recomren appropriate ac roactiv

becom ng i devieasknrgl on apiHyerstimotiond hespriel tbshe@bamepearebardtertainetsi de
influences), the casino operator can direct a security guard into the play
area fob f lfrausbremiranpmentalgniiencesaitachatilayer smimetieial respapse! tayeertairs

Con be kB SRERS SR lRal o SR Rhoks duBenERRBEPH A oo oy
cocktai | wWahb/REhvireRfheRt t@é‘ﬂ)b@?rihf@y BHANRE 'the dARigXPeri ence to be |ess

stimulating (including deactivating the gane). Various enbodinents are
directed to stationafFpraxdmpishidne enbedimsaritds ghleitageosgtizeosheaiing)

' pl ' I - XBOX, Wi I St at i tc),
ol 1 6. gani TP PSORTARE P s CEs Bhis SROVPPYE! St SLRE SRR uae
but_ar @ nolr LédBrh@inb GpptbHatgBRALABFoadREN! MHRITRAIbRGE: isidiBmihg!t oY

term nal s, eo poker ‘term nals, bingo nmachines, machi nes, ~vi deo

keno term iradreasinglgemgry (diet toctheeesuliabta gandeandibaokfsatekinfleencasy) the
mul ti-game machi nes, and so forth. Qther non-exhaustive and nonlimting

exanpl es of28BQ;APeEaloh s8N dirCh SFCyEhraIard dtg dee pRyyRaILIPE ers, web

A devi _ e ._ . _
ol evi oi onthSEREn YA arich.. FLnAS 154 pRYS: e dbcicliB 008 g .
I ncor por at ¢heeldgataicohobiivhin, aroappiiopriatoadtionl ¢adbatakephysdetal a elipenwitios .

Figure 1 shows one enbodi ment of a biof eedback subsystem 100 adapted to
det ect 1énote 8ie Playss. alert theshardeader oneagktall walkicsst and/ef pejustine player's

game experience to be less stimulating (including deactivating the game).
Various embodiments are directed to stationary and mobile
electronic gaming machines (EGMs), personal player gaming consoles (e.g.,
XBOX, Wii, Play Station, etc), online gaming systems and devices, and the like.
20 Examples of EGMs include, but are not limited to, slot machines, pachinko
machines, video lottery terminals, video poker terminals, bingo machines, lotto
machines, video keno terminals, video roulette terminals, video blackjack
terminals, multi-game machines, and so forth. Other non-exhaustive and non-
limiting examples of devices that can play games include personal computers,
25 web surfing devices, personal digital assistants (PDA), mobile phones,
televisions, cable or satellite set top boxes, etc. The gaming device may
incorporate either or both computer-controlled and physical elements.
Figure 1 shows one embodiment of a biofeedback subsystem 100
adapted to detect emotion from at least one biometric characteristic. The
30 subsystem 100 of Figure 1 can provide, for example, biofeedback in the form of

skin conductance measurements, and various other embodiments can be
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subsystem 100 of Figure 1 can provide, for exanple, biofeedback in the form
of skin conductance neasurenents, and various ot her enbodi nents can
bedi r ect ewtot200va3d®9of aci al expression recognition, body expriss&nomi4s
recognition, speech recognition, mnmuscle tension nmeasurenment, brain activity
measur enent, al cohol |evel neasurenents, body tenperature neasurenents, and

so forth. @irberedﬂ@Wakdsﬁddal@ng&smﬂre@&Eamshi Medesapieksisnabedgiin®i,ri c data
that can be nonitored and neasured by the biof eedback subsystem 100 and/ or

ot her bi of Gpabeltkeengndipn smscletonsiafeneasyemettobraieaetivityrinagswesEbn

i ncl ude bl ood, pressure, heart rate kin electrical conducti,vit r

resi st ance,a.?‘:(ﬁgﬂ/kg)I E%’Prm%‘,“%ﬂ%'?tﬁ?%‘m %H%?%rﬁ gé?%qﬁlg?&gg?slf@:n'gﬁ'g mes,

nuscl e t engitfBy ndAGihAind88d h@ﬁkxﬁé@émé%Bl_e‘éﬂﬁ%?cﬁ}neﬁfc%até]ﬂ@atm ment  of

t he bi of eedback subsyst'em 100 and/ or ot her biof eedback subsystens descri bed
her ei n &an nenitddeghbad nmeaseed dyrthe bhiofabdvasknadsysteme 106 and/atathen t he

PR o Bt R oo bR R he T e B EL Pesponee
El ectroenc%qg&ﬁj ?r%rsgme}(ﬁ'ﬁ@g’)twa?é?%ﬁrelg&tlﬁi%l dSdUtiGinesr rebigaiifsedRacHy, dat a
can al so be derived through tenperature neasurenents or through a canera
enpl oyi ng fapil @l isx¢higrasieoistics bogini waves, andchotbnsjipos facial aretlbgey ti on,

referred to herein as Hunman Expression Recognition (HER). Exanpl e uses of
Gal vani ¢ SIEXRreSiSn§BeeEBRIC-devi ces have been in the fields of

psychoagal ysi s and i, Sg 6611 A L ROl RdRAk A 3EBLERIMMe] 1

Fi gure represents a measurenent oOf an enbtion response of a person

(such as appfagebadiddbsystemns tisthbisl hdrairdcen peadpteento, pdrftenpihayer 102
bei ng nmeasured has his hand 104 in conductive contact with two el ectrodes

106 and 10&bovaeneamirements ueliainobediemet® data usiip>alyapyc Skines to a GSR
L bR R RS e B PEBR BB SBb ATy o
[ﬁisisst ance ef daxbetitig muscld teasioh FlectiMehsépisiblrdn®(EES) L iei/6e6thet ance, and
15 technigues. The biofeedback data can also be derived through temperature
measurements or through a camera employing facial expression recognition
and body posture recognition, referred to herein as Human Expression
Recognition (HER).
Example uses of Galvanic Skin Response (GSR) devices have
20 been in the fields of psychoanalysis and lie detection, and the biofeedback
example shown in Figure 1 represents a GSR measurement of an emotional
response of a person (such as a player 102) to a stimulus. In one embodiment,
the player 102 being measured has his hand 104 in conductive contact with two
electrodes 106 and 108. The two electrodes 106 and 108 are coupled by wires
25 to a GSR amplifier of a GSR sensor device 110, thus forming an electrical
circuit.
Human skin is a good conductor of electricity, with dry skin having
a resistance of about 1 million ohms. Moist skin lowers the resistance, and this
skin property is correlated to the fact that as the player 102 is emotionally

30 aroused in response to a stimulus 112, the player 102 will tend to sweat, even if

just a little. The GSR device 110 applies a constant, but human-imperceptible,
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skin property is correlated to the fact that as the player 102 is

enotionally aroused in response to a stimulus 112, the player 102 will tend
t o sweat ,woeveo/isisopust a little. The GSR device 110 applpcedaisaocoomstant, but
human-i nper cepti bl e, voltage to the skin through the el ectrodes 106 and 108.
Per Ohm s law, resistance (R) equals the voltage (V) divided by the current
(1). Condusokagetq Be skin tHreugiter slectrbdesd D6 madcky. i Per OhR'slaw,/ land G = 1

/I R=11 .. .The devi ce 110 neasures the current ) passi ng through
the pl ayer teSisiente (Bhaauals e Yo be D Kae dVARE gLl arRa0oHBNeg | ne
change in 4 RSR\/Gi I & I ble to neasure
enot igonal g?@%?@%ﬁ“ﬁ@régﬁi%g'éfﬁcﬁg’g% ayi ng lteﬁg %eiéﬁfgné?ﬁ " and

cal cul ations is couplled GHRtdwidESRI@edaseardsithe durrem €l) paissitigrtardught thve

conduct ance neasurenents may be enpl oyed by the GSR device 110. The first

is a measuPEYSHE SBf”’@Gﬁi'%t*@@n@ﬂ@ﬂ‘éﬁé‘l@}“%iC@HdP%ta%%HSif&th@é?f@nrQ@d”t 0 as

Skin_ConduhaRefahEd Blal fifl) theSSSR Arduify G156 8 gemdipyal absent
i r par In ual .

any stimuli andal S use%'(as A bagallhe a Icul ar Vi The

second is arcmEasUAcI®de 013 dRpiHINGHemeaBweRiEits andWailghatichssigmet i mes
referred to as Skin Conductance Response (SCR). SCR is the conductance

changes t hapupledde thin&SRApyiced 0o stinmuli. Conponents of a SCR measur enent
are anplitude, laten rise tijnme nd hal f-recovery tine., Anplitude is the
change i n conduct anci#SPea?"g?‘%ﬁé'HeBB?WP @HW?W@@\WI‘?*@?W@”& rﬁ%?’ bceorrponent S
are ting vahisyedbptitesisReddvide M3 0addifdt k& HeBlLmMmant@ionigsponse 114

defined as a period of positive anplitude in response to a stinulus.
Lat ency i scohaductanee,behink ésisometisiesrafasdivaabdintCendusigme bgvel18 of t he

D eas N QDL S 1 85 ek O OB % DSBS byt e
oD Fussontu ey RaRSRy it I TSPEOISLY L FRshErdhapel voer
enbodi ment skinlon@BRtahee] ahichli® santttiones efatred te asSkireGbadustantat ency
bet Weean %%Bgﬂgg (ggg{).v r(lilgll’lssthsétci:orrr\léluicte}n%edc ta%E;crané rﬂ?ét occur when exposed
to stimuli. Components of a SCR measurement are amplitude, latency, rise
time, and half-recovery time. Amplitude is the change in conductance at a
given point in time, while the other components are time values. The device
113 is adapted to display a GSR response 114 defined as a period of positive
20 amplitude in response to a stimulus. Latency is the time between the stimulus
116 and the beginning 118 of the increasing amplitude. Rise time is the time
from the beginning 118 of the response to the peak 120 of the response defined
as the maximum amplitude achieved during the response 114. Half-recovery
time is the time between the response peak 120 and a return to half 122 of the
25 amplitude.
In one embodiment, the GSR device 110 and/or related
components use latency between a response and various stimuli to determine,
assign, estimate, or confirm which stimulus the player 102 is responding to. In

another embodiment, the GSR device 110 calculates the impact and level of

30 arousal to the stimulus 112 from the rise time and amplitude of the response
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assign, estimate, or confirmwhich stinulus the player 102 is respondi ng
to. In another enbodi nent, the GSR device 110 cal cul ates the inpact and

| evel of woco®al34900 t he stinmulus 112 fromthe rise tinepramwsamploitiugie of
the responsell4. In one non-limting exanple, a shorter rise tine and

| arger anplitude indicates a significant enotional response to a certain
stimul us 1124. Exanplres-lbhitinhexampie] aishdiier riseclimdeaana lgrgaramsitudell us, an

ol factory (snell) stinulus, an auditory (sound) stimulus, a tactile (touch)
stinul us, HAtaeaestghiiicaritemotianakygspronsgiargertain simule 1th of one or nore
of these stimuili. The,stid Uswbld6aNs35o9haahe 2\igm ugRMdandevi ce

and/ or from an environne proximate to the gani ng device and the pl ayer

102. The GgRatteppmas)blitnudis, Frgatidtoly (Soumd) Btigngus, ¥rachke (el r oder nal
Response (EDR) and other techniques for nmeasuring EDR in response to the
stimul u$ 1stmeus, Begysdatooy tiasted plimwbush iaotls doearrbisgtiey of ene DO@E afi gure 1.

Figure 2 ig a di,agram of .a Hu Expressi on .Recogni tion, (HER bsyst em 200
(uhi ch can et s BaltiET) s SRbRE S ARG it PadRReT

embodi ment hn%ﬂ@%ﬁﬁwetn@ﬁméf@td)ﬂhe@ld?ﬁih REIALART HSlapdy FIRL TREGSRESpoOnse
of the player 102 to the stinmulus 112. I'n one enbodi nment, the HER subsystem
200 i ncl udesspminskeeidsh ofdrigursatnis anlg@het thipe of EmtdsieamakeBpeptseofERRE pl ayer
102 to the stinulus 112. The canera 2 captures a series qf tial or
full body PRAGEECORENBAURR BTSN DR SatRs el Siaydes 338 68 an Hem
engi ne 44064,,.I rﬁgpﬂe EERs &) 02 { ves and assenbl es
images‘l 04bfrﬂ(gen®gﬁ]&%ura i[@&tgfdggﬁéras %ﬁ@he Hééﬁ%?gi ne 206 of one
enbodi ment is a soft Wigure [ isgr disgram off baiumaniikpeessieaBalobgnition t HER)I ons
that are stored on a conputer-readabl e nedium (such as a nmenory or other

har dvar e sBHPEEeTIMA0 (Wieh 678 b Gansidasgd g BperrbpiopedRadicBisySR HER
engine 206irF8HQ%Fr?o%bo‘ir§8n{g%%g)?edz%‘lm%?%r%sérc?hB}\MEé‘:d!eLéfnﬁrﬁé’éﬁ%thEJ j!es
ous” body expr e.g., Il ody

cont ai ni ng vari ( essSion clrasses rari es for (
post ure expsgasisens tROPlayieddDalto e sBBSILENSEI 210, ordpebdadeertxieeldERoNs such

?s arm expr essi onrsn 212, and ha_rlld expr essi on 21242 : 'rrhe?e varr [ ouns expressi ons
ypes/ dbas sebsYgMrOGinshides @tilepss osieraneera 202 that records a response of the

player 102 to the stimulus 112. The camera 202 captures a series of partial or

full body images 204 of the player 102, and sends the images 204 to an HER

engine 206. In one embodiment, the HER engine 206 receives and assembles

images 204 from a plurality of cameras 202.

20 The HER engine 206 of one embodiment is a software program or
other computer-readable instructions that are stored on a computer-readable
medium (such as a memory or other hardware storage unit) and executable by
one or more processors. The HER engine 206 compares the images 204
against a plurality stored libraries containing various body expression classes

25 (e.g., libraries for body posture expressions 208, facial expressions 210,
appendage expressions such as arm expressions 212, and hand expression
214). These various expressions types/classes may be combined in a single
library, and in one embodiment, the expressions can described using custom
expression semantics, for example in a markup language such as extendible

30 markup language (XML), that identify and describe body elements and

expressions for the represented class. Another embodiment describes

13



library, and in one enbodi nent, the expressions can described using custom
expression semantics, for exanple in a markup | anguage such as extendi bl e
mar kup | amQuaeel3f¢dddl), that identify and descri be body eCensnatm/oaids
expressions for the represented class. Another enbodi nent

descri besexpressions using stored i mages and using pattern matching to

i dentify theprisemastusing storddimades piad Usingl Eatteen pradsisingrio ddeagisy thHer om t he

i mges 204, the HER engine 206 Feternines t he posture of the player 102 by
fi ndi ng thé'oéﬁé‘s'é@fc'h@?é'?? BRYICH A SAPIGSSIHECIA®St ure 1ibrary 208. For

exanpl e, the pl ayer FP&nQﬁgér@rSPQ%G&WE%g?EB?’e i ebﬁ@d@f&hﬂﬁe@@% to be

slunping forward (froma ption eanl ng backwards (from a

descri pti opo2flise of tNesplaleon02 by findgethe Asest heattirBestribgtein206 posturebt ai n a
plurality of facial elenents, such as nmouth shape and eyebrow position, and

can  heff bRy PABs EcERXARIS g et 1829 felproinastanaiiEGnaive he
ot ayer o nogene BR uBbfieontds iR SRR Pio 28l brie iR s Ry Ml ng

descri pti op d&&éripisn eg).ral description 224. The HER engine 206 can then
conpares the eye brows in the images 204 to an up slant description 226 or
down slant 228. The PER &oithe images 204t enHERwigiee £AE qapxalitainrgy nat ches

d ' . | s facial ion. | nmbodi , HER
engi ne. 2060 AR 6L IO LHEmB Gy ool SR SbT e S YRR A gBY 204, and
can fiR@ tRgn ehasRkcHTHER d&sehtdashihs 4 B%ré!ftggﬁﬁgéﬁﬁﬁioﬂg ih b ikl 212, For

exanpl e, the inmges 204 may show t hat player 1 his arns in certain
posi ti ons, eapkssion IHERYE). neo2@&Grople, tHendER emgiod 2@b6tdonumareaitime

ot i S si GBIRDEES R nIB IS BHGeAOAI R TG AT REBPALIOB | on 234)
Cont e, PSRBT o oS ROE 09, 2 R RIAL DO o, 10
t he hand expmpaseind ey browsZih4he flraagex 20plte antupesiphbgescriptipn 226 or
15 down slant 228. The HER engine 206 can then combine the resulting matches
to determine the player’s facial expression.
In one embodiment, the HER engine 206 can obtain the player's
arm position(s) from the images 204, and can find the closest match described
in the arm expression library 212. For example, the images 204 may show that
20 player 102 has his arms in certain positions, and the HER engine 206 can find a
match with certain descriptions in the arm expression library: arms raised
(description 230), at his side (description 232), or a single arm raised
(description 234).
Further in one embodiment, the HER engine 206 can obtain the
25 player's hand expression from the images 204, and can find the closest match
described in the hand expression library 214. For example, the player may
have his hand open (description 236) or closed (description 238).
In one embodiment, the HER engine 206 and/or another engine
describes the player's speech expressions, and can use a speech expression
30 library to determine emotional response of the player. A sound recorder, such

as a microphone (which may be integrated in the camera 202), receives sound
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have his hand open (description 236) or closed (description 238). In one
enbodi nent, the HER engi ne 206 and/ or another engi ne describes the player's
speech exwoes®/Bm®9 and can use a speech expression |i brarystaoneiies m ne
enotional response of the player. A sound recorder, such as a m crophone
(which may be integrated in the canmera 202), receives soundfromthe player
102, and sfronsthehsagauttR, @@Uasdrrdstthe sbibRd elaga teeth208ERTdreyimR0O6NnJihee 206
filters out background noi se, and thus retains only sounds emtted fromthe
pl ayer 102HER epgiaesfdiiarsqit baskareend saisenand deus etaiamenhy sew

recognitio ent rt are
emtted frgmﬁﬁ?‘%&]mgh]ent ﬁﬁa)éegr1qé; @rd’%é'%?omn%ﬁ}tl p 'étgéé‘%@ ?Bﬁg’%grs) The

mcr Ophoneeﬁwomonadjretsdgiﬁh&f tedehA6RBidsYos WiBhtid/iNg@Which ggtieglar edlixdd$ he
sounds emtted fromthe 1dentified player. A non-limting exanple is a

headset Sni arepgmites fromihsydentiicd plgyer 12(or Theltipleperagnsiplazess)oflThene

enbodi nent _can eech rec ition to identi p s fromthe
Sounds mmdBgpPPREe FESES aftheplrldh SIE i EREEE Rk Herb R ne 206
agai nst deggiitdty fr@ﬁﬁtHerldéHt"ﬁléﬂoﬁg%'r X PloRSMhiBAg 'ekQﬁ'@iIé’lﬁhéédéél det erm ne

the enotional response of the player. This capability allows for the word
expr essi onniicriopaoge worbdydbstptaserddZbased on cul tural and/ or regl onal

di fferences in | anguage, al ects ccents |aI|snB ressi ons,
etc. The HER engine 388 RGOS 308 PheRe 6859941 %T‘HB%SRB? sounds
em ttedaby r%éb‘@nﬂloﬁ‘b’t% sgBQ?ﬁ VP3s fro dé‘%'tﬁéh a?e?QBQ.d
expressi on rary anp e non- wor soun |nc ude grunt groans,
noans, scr gahgsyordslaee compdes bh tiea HER eag@eszoaeagamstaiésoubnm phthean be

used by the HER engine 206 to hel p determ ne the enotional response of the
pl ayer  102SPEeChAXRIESSIPAAITIY SOndrold geigrming @8&&?%@%&1‘%@”&?

filters fopSapndnd COMMIe RORYEEGRL PE M=o béeu&%ggfé@ to the

HER ( AF30) non- |mt| ng fe Separate sound
processor Bhsed pardultlrg ahbforspgionhl diffeagivdsiioardjichgee tdsedtbeacvents and/ or

non- vvor1%s E:glloquialisms, expressions, etc.

The HER engine 206 of one embodiment can receive non-word
sounds emitted by the player 102, and compares these sounds against a sound
expression library. Examples of non-word sounds include grunts, groans,
moans, screams, silence, deep breaths, signs, etc., all of which can be used by

20 the HER engine 206 to help determine the emotional response of the player
102.

In an alternative embodiment, a separate sound processor filters
for sounds from the player(s) and only sends this sound data to the HER
(AF30). In still another non-limiting embodiment, the separate sound processor

25 also performs the speech recognition and sends the words and/or non-words to
the HER.

The HER engine 206 is adapted to combine the results of a
plurality of expression classes to determine the emotional expression of the
player in response to an identified stimulus, for example, to determine if the

30 player is happily surprised, disappointed, angry, despondent, excited,

celebrating, in deep thought, aroused, etc. As an example, raised arms
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the HER The HER engine 206 is adapted to conbine the results of a
plurality of expression classes to determ ne the enotional expression of

t he pl ayewoiznovsmonse to an identified stinulus, for eramiseootoaidet er m ne
if the player is happily surprised, disappointed, angry, despondent,
excited, celebrating, in deep thought, aroused, etc. As an exanple, raised
ar s ( descr (dﬁscﬂptn&?pQBthh fistsS(destHEaT 288) A 23R adsthile (besatption | e
(description 220{ f ol d by a quick "W're nunber one" hand expression
(descri pt i 8A0R4dllowethby e qibethi\Wede nointhearene’ hend mspretsmre(d%cantl@ypr essi on

f | eb th 102. th t
(deser pt; BOLCAbHe U BEEIS HeRane el PRoe 1 oa 236 SBn (R AOR. & f oan
(descri pti ggn?fhdplaper 102 St RAeL¥LapRYE JEtaprmg! ;f&ét@@ (386erih D)
conbi ned to det erm ne that there is an expression of disappointnent from
the pl ager Mﬁbpdﬂdmn@@eagnmmﬁﬁ) thmbineshwith expovers (daacsiptiam 22@) pedf or nmed

to arrive at | ete i.ffer tional res, or ex rai sed
e (deechb STTERG B8 PrAE RGP AR D) CHB LGOSt DR 38 6 i T o

descripti r i t way to
i(ndi catg t atrgtzﬁe %?E{/%rs ﬂ)%‘i (i‘i\gé;ggr? ﬂ%’ﬁﬁgﬁﬁﬁ@é ?E«g%;?nghgéé{pe :fhence yI n
one enbodi seimie, ofahgseBame erpressibng ban eresosmed tb idorvay aks caffpiatel etc. can

be adjusted to reflect the |ocal culture. For exanple, the hand expre55| on
library 214 @é?”@’ﬁ@%‘?ﬁ%} re$ONSGt tﬁﬁraﬁxaé%ﬂﬁer%e@rﬁrﬂfs (ﬂi@ﬁf'%‘?méwh‘é" one

i dd e 1bi NGB {ARASTHAL BoR SR AHBIEohA BECURRbY 725 Boh Sl e e

bi rd" as expressin e manner) ust i on of
such an engisappaint®sat, 38 irvsudly a W tobRdient that 8R5plagqsr ammﬂ stilltdrgoyiagi no
operator to consider notifying a security guard or casino manager, so as to
i nvest i gat heagaminga@xreiienedt nmay be potentially viol ent or bothersome for

ot her players. Another examnl e.of adjusti ng the etc. can
i ncl ude cl assifying heNGi® gﬁ?o{%;nﬁafae} eor}r?dra'f)ée P wge%pégéség&ﬁ%%i%&ene
cel ebr at or go8 Vg ﬂﬁcnmié N Bted f RifkcatHd ol cutird UFBE ex@Yiple the\pan@or at ed

into a single library
15 expression library 214 may classify the cultural expression of displaying the

lone middle finger (description 242), which is commonly referred to as “the bird”
as expressing (in an obscene manner) anger or disgust. Detection of such an
emotional expression by the HER engine 206 can enable the casino operator to
consider notifying a security guard or casino manager, so as to investigate a
20 situation that may be potentially violent or bothersome for other players.
Another example of adjusting the libraries 208-214 etc. can include classifying
the displaying lone middle finger as a non-obscene celebratory “We’re number
one!”
A plurality of cultures may be incorporated into a single library. A
25 plurality of libraries may available to the HER subsystem 200. A single library
or plurality of libraries also may be maintained for an individual player/person or
arbitrary grouping of individual players/persons.
The libraries 218-214 etc. may be stored and maintained on the
local device (such as a gaming device being used by the player 102).
30 Alternatively or additionally, the libraries 208-214 etc. may be stored and

maintained at a remote server.
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plurality of libraries may available to the HER subsystem 200. A single
library or plurality of libraries also nay be maintained for an individual
pl ayer/ pewveanosois4@pbi trary groupi ng of individual playepsfhase@ons2143he
libraries 218-214 etc. may be stored and naintained on the |ocal device
(such as a gam ng device being used by the player 102). Alternatively or
additi-onal ly, the |ibran¢ emi@En2ty aeyoneneiithbdibeiramsc20&R A4 eto. tbaibeed at a
renote server.ln one enbodi ment, any one of the libraries 208-214 etc. can

be fairly S platigapdrpiNANRE PYIRXPEKTHIAL SPYRoRsIFaRshpdatar @cRYanalY-
occasi onal [—léwe'dg%a’teéjggﬁ%é?frgﬁ %r}éﬁgﬁfsrc%g&ﬁét?o‘ﬂsoé% gﬁ/ﬁm‘oﬁ&h ations and

enotion determndtions can be pe reover, any of the contents of

the |ibrar geer@ifatiohd @intbe pafoltedidMaresvary 8hy bf the dantestldf e tianigsng
conditions or for other purposes. Further as an exanple, an enotion can be
det er m Red28§-2ddrgiar ¢amybe iegapadgar tine i aflechghanging coaditipns or &rmi | ar

hi st ori cal ctri ons s&bsyefg hi,s rpI ayer. or Ft hersré tafter %xg{ gsrsi.ng g gi ven
enot i on. TRE"FERRMR ]! CATORICAESBAYET PO PP ARG ((ij Yermines if
the plural bémp_@ﬁngxrpétqﬂéyérrs FeR8iingSadtidARRMAIR RIRFA Hisridalf doRB b Mms i on
than that originally cal cul ated/ determ ned. The HER engi ne 206 can thus

per f or m er payec or pthers Joafterrakpréssing 8"givdreeplotiger ThedtipRexwiinsm206twen
enbodi nent _of the HER engine 2 can. pragess mul tiple persons/players
ol mul t aneoSiylaten a8 Loiera b drsRBirsdl Fircp M BB ERIon FeSIR or en
ganes, 1Bl ayidaeddbptdient aRISIRAL BmotiBkits ﬂ{aé@righ%ng RbidiRAbERBIeRint@Cal od
in the sanme general area or geographically dispersed, and so forth. In a

gi ven envi TharkER engiree p@d san tH2pedorx pase dotreciiorpbed Heamsd theeplayedsnent al
stimuli as well as game stinuli. Figure 3 is a diagram of exanple stinuli
in a gam n§XRRPPO8nnent, such as a casino or other gaming venue, and how

e T 2y o S BIRA RIEcRlR e B TE
pl ayi ng a garsnsiplaysre simbitahamily. Thesdtily8R2cambé pisindgthe same game
15 or different games, playing at the same gaming device or different devices,
co-located in the same general area or geographically dispersed, and so forth.
In a given environment, the person 102 is exposed to a plethora
of environmental stimuli as well as game stimuli. Figure 3 is a diagram of
example stimuli in a gaming environment, such as a casino or other gaming
20 venue, and how each stimulus is monitored by a system 300 of one
embodiment.
In this example, the player 102 is sitting at a gaming cabinet of an
EGM 302 and playing a game. In one embodiment, the EGM 302 includes a
Master Gaming Controller (MGC) 305, the Human Expression Recognition
25 (HER) subsystem 200, an associated equipment device 306 (like the iVIEW
product from Bally Technologies), one or more consoles or displays 308-312,
one or more speakers 314, etc. that are coupled together. For the sake of
simplicity, Figure 3 shows the single HER subsystem 200. There may be a
plurality of HER subsystems, biofeedback subsystems 100, and/or other

30 biofeedback subsystems present in or otherwise associated with the EGM 302.
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Master Gaming Controller (M3C) 305, the Human Expression Recognition (HER)
subsystem 200, an associ ated equi pnent device 306 (like the i VI EW product
from Bal |woBe®msadoagi es), one or nore consol es or di spl ag3B3e@981A45 one or
nore speakers 314, etc. that are coupled together. For the sake of
simplicity, Figure 3 shows the single HER subsystem 200. There may be a
plurality of HER sub3$ietMGE, 3® nfayatibplak tiseibagst cordediGih theenttVoodisplalier

bi of eedback subsystens present in or otherw se associated with the EGV

302. The MO8@Rdml?. whilsithg denicefedisBlava sysiom eraterhen dna smaylsysisan and
312, whil eg%@%@’d C?hé%ggg%?a@éﬁgx%}ﬁ%?&%é%?% o‘?’??é tﬂﬁgﬁé(})i%'séqssé(ﬁé om

di splay 3 devi ce are one or nore o plays 308 and

312 with tBe2 MAB BRAMGISE@Athstdadof dminadidiitioromd the Sl sysém dissiagandi spl ay
310. The MCG 304 and device 306 render sound through the speaker 314.

Var i ous SenVhe daen@d apd demMicas3duginder gpurd thravgh thespealesd4in t he

envi ronnent of the syst.em 30Q0. n-Jimting and nop-exhaustive exanpl es
"ol ude musi o from ay 2000y AaateBRalaL PleEss AL AR e Rl ETE o
ot her audi Heee®UtdiHiert/cTINPSYSBAF360. NOALINHitiEgHRY, ndHEEAAlstive ¥xBhpIedTe
devi ce sounds, or other general environnmental noise 318 generated from

peopl e t al kichigle miusicdeordian everhgadspaakeared1tucetebration froim plagerisar adyst em

h i ng ,machi d I tc. Th d stinmuli are detected
by oneor AEPDICOUR: HOTLEE PaRs AP EUAAM Ay G aEeBy SPURIC UL 8

m cr ophgne &Lq'g, PohhRHEHoisd ' hgited to,
i nNsi dehtghels%%rh\/l&g%goﬁse f et@ﬁeerﬁ?g?ordi ngﬁo&%év?g%‘g%&zwgﬂ?tgél”(f:rgﬂrﬁ)ggblg‘o and sends

the stimul talldagaaioxzendiﬁomiégmﬁeawmnits, air filtrationosystern, Gthemgbosnd’r ocessor

(ESP) 324. The ESP 324 al so b rovided with current song sel ection
i nf or mat i oH1@HNG ?%’Qﬂjévgg’yé”@%tcanﬁ? SAHKr strpyl aee detectasdkby80RAT B19TRul us

data. Th . ' : W ' , h
an B her ner G RnEs T an o D4PPaHT B bt 8oB S TR Bl FRT Rl e ea

net wor k, viardunal theranvirtbamest inclkidingRdt, not dilitedao, ingldacthlk, EGM 362 késle band
(UWB) network, WFi, wireless LAN, Bluetooth, 802.1 1, RFID, and so forth.
Ot her peopllBe3ee0TdiNg ddce A28 Inseupled e angysepds ing stimuli data over a

network 322 to an Environment Stimulus Processor (ESP) 324. The ESP 324
may also be provided with current song selection information, by the device 320
and/or other source, as the sound stimulus data.

The network 322 can include a wireless and/or wired network,

20 such as an Ethernet connection, serial connection, a USB connection, a local
area network, virtual private network (VPN), cellular network, ultra-wide band
(UWB) network, WiFi, wireless LAN, Bluetooth, 802.11, RFID, and so forth.

Other people 326 and 328 in close proximity provide
environmental stimuli (such as noise and/or their physical presence) to the

25 player 102. Alternatively or additionally to the microphone 320, this
environmental stimuli may be detected by the use of proximity devices, such as
RFID devices carried by the persons 326-328. The proximity device of person
326 and 328 emits a signal that is received by one or more antennas 330,
placed around the environment, including for example, inside the gaming

30 cabinet of the EGM 302 itself. The antenna 330 is coupled to the ESP 324 to
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environmental stinmuli (such as noise and/or their physical presence) to the
pl ayer 102. Alternatively or additionally to the m crophone 320, this

envi r onmewoabossisikeeal i may be detected by the use of proecmiusgoodeviiges, such
as RFID devices carried by the persons 326-328. The proximty device of
person 326 and 328 emts a signal that is received by one or nore antennas
330, pl ace@nabledhe B3R 3840 poeeassttheiprexiottyrajiniWus drtmtol tbe EIRi324 fohe

gam ng cabinet of the EGM 302 itself. The antenna 330 is coupled to the ESP
324 t 0enabPP{878"Esp 324 to process the proximity stinulus data to the ESP

324 for processing. Thg E!?éip3§24n5§%eb§cét@8%%‘s@&eﬁréﬁbtéeffrorhecﬂBtE%MrOmthe
EGM 302 or may be | ocated in the gam ng cabinet of the EGM 302. Exanpl es of

t he ESP 32802mlmm$ebe tedated & thmtgdmmngtcmlblmei of dhhe E@l\ﬂBOQDEEXHmFDIGSIO@ﬁ'ESSOI’

controll cont oller, digital si gn processor (DSP), and/ or ot her
pr ocessér EIS;’B %? q Ut pEe inited Q. kil @O@ﬁﬁ@éﬁ’i’r gesipFdralisror

ot herw se e cher
corrponents@?ﬁeh%é%\ﬂvg@gaF{lﬁnﬁogg%oé %rffJ ¥h<%/%r§g% gﬁ%%ﬁe 304,
and/ or ot hpregant rethROE GMIBSZ | thBdEE P S2di dancled chepled tp bedtHepwizee or nore
storage units 332 that are adapted to have encoded t hereon or otherw se
stored t heP8SRCiIdlerWith heovGie ﬁgﬂ herfrMica SP@aRNdPeOheE cOPONBAts afiBe are
execut abl eg Q?'Mté@)% ESP 324, the MC 304 and/ or other processors to perform
processi ng of bl 0f eedback and environnmental feedback and to adjust a

parametier of the EGMIBBRe eaflsbdrineat, hies EDFS B2A) HeMCILBRGY, MHd/br bteiger sone
other action to undertake, in response to t he processed ‘feedback. The

st or age uanQCE?)SSQ@ZdQSﬂﬁIbbé hegindicedoe poupled itd one £ degre 31@!"&9%/“'%@2 a read
mech um 1 n e RBAISSE el SHHHEE BF e S RE O R LT B Yo ware
bi of eedbacky ét!%‘ﬂé‘éhﬁmtelar@yd‘ébIé’ﬁw@ﬁﬁcﬁﬁ%@?ﬁ?&e%&ﬁﬁﬂéf’byQﬁécESIb%%her ein
can be enbodi ed as the conputerreadabl e I nstructions or "ot her
i nf or mat i othiedBIGC S04y end/ion othrer soCesHYPEs tmper(fer)m BBXesTing ofttiofegdback such
el errent% | gna ré%v%r?rrna%?allf ébacizanacpto a l | ngrame’ter of the EGM 302 (and/or
other system component) or trigger some other action to undertake, in
response to the processed feedback. The storage unit(s) 332 can be embodied
by a random access memory (RAM), a read only memory (ROM), or other
hardware-based computer-readable storage medium. In one embodiment,
20 elements of the HER subsystem 200, the biofeedback subsystem, and/or other
components elements described herein can be embodied as the computer-
readable instructions or other information/data stored in the storage unit(s) 332.
The storage of such elements in the storage unit 332 and coupling of the
storage unit(s) 332 to the processor(s) is represented in Figure 3 by broken
25 lines.
In one embodiment, environmental stimuli can be processed by
the ESP 324 globally, per EGM 302, or per arbitrary groups of EGMs 302, such
as those co-located in a similar area. The ESP 324 communicates these

stimuli events to the game server 334 and/or player tracking system 336 that

30 are coupled to the ESP 324. The game server 334 and/or player tracking
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storage unit(s) 332 to the processors) is represented in Figure 3 by broken
lines. In one enbodi nent, environnental stimuli can be processed by the ESP
324 gl obawbypopsrooeGM 302, or per arbitrary groups of EGUE/UBO®RY/0828H as
those co-located in a simlar area. The ESP 324 conmuni cates these stinuli
events to the gane server 334 and/or player tracking system 336 that are
coupl ed t osydiemESHS 3<bcidtbe piyer chestiosral Bxpoasds/gand elgerent stickiingsyst em
336 associ ates player enotional responses/gane el ement stinuli matches with
si nul t aneo MRS With sintlEanesusANvVironggakal slimul; SYeh A8 HY SieFAgeESP 324 nay

send the environment ' i j ' e ESP
324 is | ocated wthi ‘r?;h?E%é%g?{trﬁég%%gﬁ%&%@ﬁ@%gg%ﬁngﬁgf@]ﬁa%?m?égI enent
of the EGViis8atlyRYichRe8arinatESPB24680ddR8@With@shengemingarabiifest).eThéi on
nonitoring device (e.g., the galvanic skin response provided fromthe

bi of eedbac MGG ESHarstonoher eleenemrf b SVE02200y asseciptafheremolionalayer 102
and gane elenents of the EGM 302. Jf.there are | tiple ESPs me

envi ronnenf%ﬁ_pogts?mn? I?ga?mlggogép.?nl{oamg Cfeevﬁ%q ée..%.g%\eaggltvﬁreu.cgsmg’egsép\pgg 334
and ot her stjatd froRvthe HibfebBback 8GEdyskth 1994 tHHEREs @dyishin @abI BRL) of the
EGM 302. In one enbodi nent, some conbi nati on of processes are perforned for
associ at i ngitbrike ptayeeriOalarst gamkiglemants &f tbadEMs302nlf therarade onreplest i mul i

that affec nmotional response with.a player ID at th | 6, MGC 304,
game ser veFES%@A}?édaﬁﬂ’mﬁ e'BYF')' e'#@LﬁWHE s*?%ﬁ‘?'@é@.a Fﬁ%‘%o e?%l%'gra% is also
I nfl uenged t | ; EgpI8 h th

di spl agg 38 %gnéﬁ%%@%]ghg%gﬁir?@@ﬁ@gﬂﬁgpﬁ?&@ﬁ 'S g%g?iﬁ%féét}ﬂ@%gari oﬁs
gane el eneosisineeohihedEGM 302dIroong embadirmbnsghme tembipati@e o prdaesees

enbodi nent, the MCG 304, device 306, renote ?arre_ server 334, and/or player
tracki ng s§& Benforseedisasseciating envisonmenial shaul; game;element Stﬂmv(bg@‘l@d by

chontoe. oy OTER SRR gl RLSSRE AU DL IR ofheR B e
stinuli thpGoespd, yankesdrvecsssashd/or player tracking system 336.
15 The player 102 is also influenced by the game itself on the EGM
302, as communicated through the displays 308 and 312 and speakers 314.
The MGC 304 is aware of the various game elements being displayed or played
through the speakers.
In one embodiment, the MCG 304, device 306, remote game
20 server 334, and/or player tracking system 336 does not capture or record
stimuli until triggered by the HER subsystem 200 and/or the biofeedback
subsystem 200. This feature enables system performance from being
adversely affected by high volume of stimuli that need to be processed.
Delaying processing until the HER subsystem 200 and/or biofeedback
25 subsystem 100 recognizes a key emotion limits the performance and storage
requirements associated with monitoring, tracking, processing, and storing
feedback information. In one embodiment, all or part of the detected stimuli
may be stored for later association to player emotions by matching the two
(stimulus and emotional response) based on event time, such that changes to

30 the environment and/or EGM 302 can be based on historical trends rather than

instantaneous emotional reactions to stimuli.
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Del ayi ng processing until the HER subsystem 200 and/ or bi of eedback
subsystem 100 recogni zes a key enotion limts the performnce and storage
requi r emawoessemvat ed with nonitoring, tracking, processiusgeooamd4storing
feedback information. In one enbodinent, all or part of the detected
stimuli may be stored for |later association to player enotions by matching
the two (stinulus an@renembodiatentes ponESP Bad dhedtERvahsysteme20G ubé t hat

7 ather -t haRo SRR B o) ORaIVEC oA LS EoBET NSRS URbod ment of
Lhe ESP 32dystbhfabithay haysityiintdR. NbASinRlifd SRANRAKeGHRRNGS BRtBfs dhe M

304, and/or other e nts of the system may classifty stinu
Non- i m ti stimalidlassificakitiasi siciude gxranstiesuliobosnd stilulicpersenfstioatlii efes i ncl ude
gane stimuli, sound stinuli, person stinmuli, etc. Stimuli classes can al so

be sub- & assiMylicdassparasaliipbesSurclagsiiied s INOcPRIBRIES (9 EPURE SHRHIRSSES mul |
and notse HdJBd skl Sl afid ASRESIANT SHRLECRARIESaA §|9b—%ﬂa{%es§§%\;$ls9ypes of

custom zed atiri butes I'ng and non-ex irve  exanp

gane sti mikchntlbes sustdniizbd besbuks. UEn-Iitry ané MohexBaudiapekfpled®fi ons
(e.g., killing, flying, running, etc.), colors, speed of animations and

transi ti on§/pestafigame semuli clagsafiripsier inckidediestiain symbplsc orartiessactieny.
o moese SRR Tl o Bhree ) AP b Se by SR RS BIESh Yo ot ©°

etc. Nao- | kfjid [d)g., #BShY 08RXBANBHLEE), SXBER: AtatRl (8. ,%iﬂaﬁé}%bbpieﬂgbwﬁ

vol unme, duration, specific source (or general noise), and the |iKe.

Non- | i mi t i sgownetchohoaxiimitisgiand raehasstive gxampies of inusia stimali eaps oyee
position (og. tron‘%I Io%alt cl ubbti er (f a p?trﬁn}],. kpown ver sus unknown
pl ayer, ph§ f'&ﬁ sdh¢lpde gERES. ¥Tg°; GRnREMOMRES e oNgP-lindifing anf oD~ ot ¢ ) |
and so for thnaddifeRb@ariiiet bRAKISBG RN RBLAB R ORI OiurSRBR, SRIHR! sotiée MY
store the type of stinulus detection source {)e.g., m cr ophone, gane,
canera), t e gdriamal nmse)y pad tiselike.ablonHaniting assl rpredxhal estitve fexaatplesmohunber ) |

t he enpti onal response type (such as via an assigned identification
e 5§ RatseR T rr Pl SE aRTIARor PATGRN I I8 Qb SEiits PAITBAL on of

the player  hsWAReRSLifkIn player, physical attributes (e.g., gender, hair color, size,
race, etc.), and so forth.

The player tracking system 336 and/or game server 334 may
store the type of stimulus detection source (e.g., microphone, game, camera),

20 the stimulus type (such as via an assigned identification number), the emotional
response type (such as via an assigned identification number), the magnitude
of the stimulus (if applicable), identification of the player (such as via an
assigned identification number), or other information as one or more records in
at least one database 340 or other suitable data structure. The database(s)

25 340 may be stored in the storage unit(s) 332.

As explained previously, other factors may be taken into account
when analyzing the emotional response of the person 102. Examples include
time of day, time spent on the EGM 302, caloric intake/burn, environmental and
biological temperature, alcohol consumption, and so forth. The time of day can

30 be determined, for example by the ESP 324, through the time provided to and

synchronized on the game server 334 by a time server or clock. The time on
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assigned identification nunber), or other information as one or nore
records in at | east one database 340 or other suitable data structure. The
dat abase(Ww) 28eb013mwy be stored in the storage unit(s) 33PCTAS2@émphauhed
previously, other factors may be taken into account when anal yzing the
enotional response of the person 102. Exanples include tinme of day, tine
spent on t e EGM 302 cacdieodétermirttealkisy/ b stal aceavntirgnsystieml ccaanchubicaltivglyc al

t ture, al cohol tion, and so forth, The timg of b
et o1 m nedCONBPIaS i FSPYL ABIESe T AR PR GBSt EORS e 1o and
synchroni zed on the Rgeﬁneé%r}{@% @%@ﬁ@&%&:ﬂ%@%ﬁgp%f fée%'éck@!@oﬁél”?

ont he EGM 302 can be rmn sl ot ‘accounting system coniruni catively

coupl ed t ocohsurhSibr32dn sedised 4 & Gictet waeoas beftakée irty siceoudOohe@i Fi gure 3.
As an exanple of a biof eedback or other type of feedback, al cohol

consunp®i oANBWAINGecmgkenal sespanset &fithe wiayes d92pdnoareambedinedcunt  when

o cohol " deekRnPEReeleEBePRE Do ey Ay Be ciiBaaddh FROAEEPBIOEE OB ons
on the gampRghédaiMieg cabinkhef fS\EGRR302 NIrnarbAeE eAiFREIMEENthe AIDD AB® 338

may be incorporated into one or nore of the displays 308-312 or other
conponent ofay e irecp@ated intesaod oa meag cdishe dispéaysriidd12 ve otherohol

I |/ ti f.th . 102, As th I t h t he ADD 338, hi
al conol 1 ewamroaenbasbrE AV el veys B RE R Fet he device |
306, the Mdveldnsdptidh 6f @edNar: fSXs teTbYer duiheEdhe ABD 388, Risher
conponent for inclusion along wth other bioféedback and/ or environnental

f eedback i afpohol levebiseneadodd pand the APDABES 388ds tre date todbe dexicea306d

absor ption _spectroscopy technjques, such descrjb i n."New Booze Busting
Devi ce: EnH?‘gMgf'é Héa @o&e@@ ChsEBRvite R, %ﬁfi‘e%%té13gﬁe%rt9t €topy, " Science

Dai ly, mv%p@@onént %QWCl%%iB? gﬁrﬁ\glstﬂl%ltg rocﬁgfe@hﬁgg'l@!an&%}‘% vircyﬁrhgnf pi s

t echni que, power [ig t 1nthe near-infrared spectrun) is
i nt r oducedféaudbackhepwtki n of the person 102 (e.g., skin of the hand, finger,
T e oo ol e ombotiment. the ABD ®358 i ke hedrinfrared ' O
absorption spectroscopy techniques, such described in “New Booze Busting
Device: Engineers Measure Blood Alcohol Content with Spectroscopy,” Science
Daily, November 1, 2007, to determine blood alcohol level. With this technique,
low power light (such as light in the near-infrared spectrum) is introduced into
20 the skin of the person 102 (e.g., skin of the hand, finger, arm, or other body part
of the person proximate to the ADD 338). The light that returns to the skin
surface is collected by a detector of the ADD 338. Since the light reflected by
each type of molecule (e.g., water, alcohol, etc.) is unique, the spectrum of
alcohol can be discriminated from other molecules that are present in the body.
25 Alternatively or additionally, alcohol consumption may estimated
by data from a bar management system 342. For example, the bar
management system 342 may keep an accounting of the number of drinks that
have been ordered by the player 102.
The embodiment of the system 300 may include other
30 components 344, which are not described in further detail herein, for the sake

of brevity. Examples of the components 344 can include, but not be limited to,
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surface is collected by a detector of the ADD 338. Since the |ight

refl ected by each type of nolecule (e.g., water, alcohol, etc.) is unique,
t he spectwor@ii3adoeohol can be discrim nated from ot her ponluscabpg2iihat are
present in the body. Alternatively or additionally, alcohol consunption may
estimated by data froma bar managenent system 342. For exanpl e, the bar
managenent CeEIENcRIN deMiceds @pherrbiateedback agdor envsommebdtal fegdd@icknks t hat
have been ordered by the player 102. The e{Tbodi nt of the system 300 may

i ncl ude. ot REPSYSTBSTRAVE SHpliek, SReunty SY5IeTaeRIBRT BRders Of REREFOS &l ai |
herein, fokidrhiGe BAkS, PERRRMA And BB Rht& (LR a6 IPRNENE Fsthfor@Ds

i nclude, but not be limted to,conmuni cation devices, other biofeedback
and/ or envcompopahts), drebsih&mkh.subsyst ens, power supplies, a security
system _ot her servers, or cessors or stora%e_ units ? command and .contr ol

pr [ ; [
center Psuch as garref:t%‘-r%?‘s% Sin fepBer datad Yarpys exanple smogpimentsiur e 4

shows in f : i i J Lhtdpl € B Qf eedback
ot hods RS AR bR LA R S F IS i FRY 8 5., 2he

enbodi nent E@GM 302adf\uiel @mbldimdre 33e8 Eal(4HRSkimRebbomse E3BRE3BdHuUMan
Recogni ti on (HER) nethods such _as those described above for nonitoring the

enoti on of ExReesgionyRecagition (HeRe metheds fuch as thrseagpsaibedabovedoand HER

anot her - enBitoAY e Hulchgh b3 bleoRs B0 I BheR ol oo SRR Ry ¢ hei 1
r el at edoconporgatisEReNgite 206 Hké B6dpled th 28 SABBorEPR@8ing dws/idePEFDP i s

coupled to the M3C 304 and/or the associ ated equi pnent system devi ce 306.

Al ternati vépQ. & anathier iegthadiyent theGRR devisee! (band/hethee ERengine 206
exarm! ) 2 ER e ek 5L e APPSR P 4 TR 202
P o EEE A0S0 8 LIRS oclas ok s o)
engi ne 206dprice&dbes t he pl ayer's facial and body expressions as described
15 Alternatively or additionally to being located on the ceiling (for
example), one embodiment of the camera 202 may be housed in the EGM 302
and is coupled to the EPD 400. The camera(s) field of view includes the
player’s entire body and/or portion thereof (e.g., face and/or upper body). In
another embodiment, the EGM 302 includes multiple cameras 202. The HER
20 engine 206 processes the player’s facial and body expressions as described
above with respect to Figure 2, and provides this information to the EPD 400.
In one embodiment, the camera 202 or other imaging device at or
near the EGM 302 may be adapted to capture pupil and iris behavior of the
player 102 and perform eye tracking. For example, the camera 202 can
25 capture pupil/iris behavior and movement of the player’s eyes, such as for
example if an item or other stimulus catches the player’s attention or interest,
surprised him, etc. ltems that may catch the player’s attention can include, for
instance, visual output from the game (or other environmental stimulus from the
EGM 302), nearby persons, or other items in the environment that can be seen

30 by the player 302. One embodiment is able to determine the particular stimulus
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above with respect to Figure 2, and provides this information to the EPD
400. In one enbodi nent, the canera 202 or other imagi ng device at or near

t he EGV 380 20@y13moadapt ed to capture pupil and iris belraviuseooofo4iihe pl ayer
102 and perform eye tracking. For exanple, the canmera 202 can capture
pupil/iris behavior and novenent of the player's eyes, such as for exanple
i f an itenthat catibed trst playérs popil/ohsascidviordralyeye monetresmt,j anmd ose this er est
surprised him etc. Itens that may catch the player's attention can

i ncl ude, f BYfoimaiioiniedetginipga @EH@GPWPB%MB“@%’%%“{-N ot her envi ronnent al

stimul us Trom the EM30RmaReHONRES 3905 naPhe Aol S BB Ea00E

envi ronnment that ca e see e’pl ayer e enbodinent 1s able to

det er m ne {Waendrardndahk dansdrh RO2Usdrhedptasisie hupiigripbabigviosandieie/ i ri s
behavi or and eye novenent, and use this information to determne a course

of acti &n mevementdieetedHewasdargsl-beaded womsgretwhasherdiye persans imbised t o

red- headed wonen, and the caner 02, can_capt u i SWARY i or
and eye rrp\y@‘f%trYt QEﬂ%hé%%"gdePEﬁﬁ&Pﬁeéjz'Péa?ﬁ%Pg%@ %‘ﬁ‘#?bﬁ%e‘%‘% jggg‘é(;lﬁéons in
hi's vicini o SaaRTEtRE ompERERED Hedribad hBeeiflicaR! Y Se gy thidsuiiNE 302,

etc.). The EPD 400 and/or other conponent(s) described herein can process

t hi s pupi | behagobahdeye mevameyteproviderddnt theraavmetaQ}totidentifyiviee a 202 to
identify the particular stimulus, that caused,the pupil/iris behavior and
eye movereRaTIGHAnTImulin il GauSS i pudTR ey W o moKemeghiisly o
techni qge {1t r ] [NAT I ! t he
stimul 3? sgurcé@%}%g{ht%eﬁ%ﬁgpm%Sg%zgftﬁ%@%bl}é;%ﬁ?bwgéhég ﬁ%’gﬁ%\@:@%& and/ or
ot her conptvepbdsitiomofthggslayerdsepgpwipthastmadis sourte. Orerthelstmuwush as
sendi ng a red-headed waitress toﬁgrovi e additional drinks to the player

102, t her eBQUEEHARSNHECH ey AehangforaiRerzrMAgNeX 5&N RI898st §Re camer a

202, if : , : _ e ,
my’ send ¢ REPEY SO P e, BT A5 RenlEld 95 PRER I IR 67, | 129
for procesgrovide dbeitichi datksrtaythe ety elr 102 taireby andamsoy htesjoypenbos t o

the EGM 302 (via the game server 336) to enable the | ocal HER subsystem 200
of the 1BGVIIBDIamMNEEXRETIENGE- and process the images

The camera 202, if separate from the EGM 302 (such as being
located on the ceiling), may send the data (captured images) to the ESP 324,
via the network 322, for processing. The ESP 324 may send the facial and
body descriptions to the EGM 302 (via the game server 336) to enable the local
20 HER subsystem 200 of the EGM 302 to determine and process the images
and/or descriptions. This embodiment enables the ESP 324 to send raw data,
semi-processed, or fully processed human expression descriptions to the HER
engine 206 in the EGM 302.
In another embodiment, a separate HER engine and related
25 components may be included in or otherwise used by the ESP 324 to determine
and process the emotional response. Such a HER engine may receive and
process the input from the camera 202 on the ceiling, and send data directly to
the device 306 and/or the MGC 304.
There may be one camera 202 for each EGM 302, one camera
30 may monitor the space around multiple EGMs 302, more than one camera 202

may monitor the same EGM 302, etc. The camera assignment(s) can be
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and/ or descriptions. This enbodi nent enables the ESP 324 to send raw dat a,
sem -processed, or fully processed human expressi on descriptions to the HER
engi ne 2080i2009%13&90EGM 302. | n anot her enbodi nent, a sepacatus20@B4aAgYi ne and
rel ated conponents may be included in or otherw se used by the ESP 324 to
determ ne and process the enotional response. Such a HER engi ne may receive
and processhamged apthe fly byhnnedning theeeam202202, gither pbiybically oavia resmde dat a

directly to th vice_306 and/or t MEC 304, Ther e,.one canera 202
for Ceach EBUM SAhE Of Hese Fag aRht By AR 2o 206 ARG So A ECs
302, nore %Hé%uﬂﬂ—;ﬂla‘?ﬁ@% te#92 may nonitor the same EGM 302, etc. The canera
assi gnnent (s) can bechanged on the fly by noving the canera 202, either
physically or via rehiemativalyrarladd@amallpfto beegeocaiedrreasn?y froam tlesd so be are
shared with the sefuri ty and surveil] ance_lmsg?sstem _Alternatively or

addi t i oral RPN SOBdIH G EaRIe dacrishvetng Gailing): e TRIgUPRIt ] $4Y OERBRYI e,

| t ed coj | ot e f ' h d
| oca ed o0 phfeRbh Al el B RS 370 10058 ORRY SBERLS (KD, Pouse
pl ayer 102}oumdeleinitegieby thenslayar €02 amd dieskd sodritls &Bprélided\d ahé EPDIER

engi ne 206 for exanple. Through techni ques_such as voice recognition and
speech recd8fi Yipdhe epgirectils foe examnin- oLBISH teplanigdes suaha@sooif® sounds

embodi ent (e RREERTFs &t BHBUARER e FE R Bibig 2ok Meriss e siatiod 1«
but t 0n90403n ikertdonBs AWSte BYPhd PSLESO i Picvidanmilfut Hheatipt r odes

are coupled to the GSR device 110, which neasures the conductance levels in
the pl ayer480skin as previously described with respect to Figure 1 above.

Nor- T £1 19 a0, nomysheushiodShe ) BBl S AR AR NERICE 1o
N bk i R g A
104. The electrodes are coupled to the GSR device 110, which measures the
15 conductance levels in the player’s skin as previously described with respect to
Figure 1 above. Non-limiting and non-exhaustive examples of the buttons 402
include Max Bet, Service, Hold, Draw, and Spin. The GSR electrodes and/or
other sensor components may also be embedded in one or more touch displays
of the EGM 302, in a slot handle used to initiate the spinning of the reels, on a
20 chair of the player 102, and so forth. The biofeedback subsystem 100 may be
provided with a plurality of touch point electrodes coupled in single circuit to a
single GSR 110. This embodiment allows for multiple biometric measurements
(such as skin conductance, pulse, temperature, etc.) on the EGM 302, which
may then be provided to the EPD 400.
25 The EPD 400 receives input from the biometric monitors (e.g.,
HER, GSR, etc. sensors) and calculates the player’s emotional state. The EPD
400 may take into account individual characteristics in evaluating emotional
responses. Non-limiting and non-exhaustive examples include cultural,

regional, racial, gender, personal, etc. differences. These personalizations may

30 be stored per player or group of players on the remote game server 334 and/or
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chair of the player 102, and so forth. The bi of eedback subsystem 100 may be
provided with a plurality of touch point el ectrodes coupled in single
circuit twoai®/mgloe GSR 110. This enbodi nent al |l ows for pomiuse@bestiudnetric
measurenents (such as skin conductance, pulse, tenperature, etc.) on the
EGM 302, which may then be provided to the EPD 400. The EPD 400 receives

i nput frontienglabeotratking systaht 886. TeePersdiiRcheRiRtetitics ragnbersigreand
cal cul ates the player's enotional state. The EPD 400 nay take into account
i ndi vi dual apHasgditeselact rem presstarethpersgnalizgatiopssir medifiehoasghellyn-1i miting

and non-exhaustive e inncl.ude ¢ ral .. reqional .. racjal ender,
per sonal , Xet g ::I:/f f eﬁﬁ%@%@ @ﬁe%fgorﬁe?'ﬁhh@ﬁ%tsﬁﬁﬁé%wgyﬁ%ﬂé{'(g'? Iaod er player
or group ofepica\3®sSarilof the MESTPEE4 JENReB8f theke RAiceRAreHddRptdd RY@atdH acki ng

system 336. The personal characteristics my be stored and used to sel ect
f rom pr &- sthis ethgiionabstate withiappéicable sbidilii etthenfrardhé igpmeTalenePh d90 of one

enbodi nent ,sends this | rmation to the device 306 apd/or .th 304.

B ther o 1eked Budhe MSGAT, bt BBatdny ShutmereLoumal cofieated Bubo s n
appl i cabl e.g44 b po8idriaghicks re el enent, as tracked by the M
304, or frgm aeWs nv?r onrre'r(\;ta srie?ﬁ)u I collected by the canera(s) 202 and
m crophone(s) 320. Thbsse mdtiches asr serddotthe cernbie gametsergaBSdsand/er 334

and/ or player tracking system 336 by the M3C 304 and/or the device 306. The
gane servePl2Y8htraakingSypieny spotyABRIME s34t andieséne deure S96adldia 9amsl

S oeoc; ABE A6Bhver Sa o e tadkila System S8 focRdsr AR endroMihtd ©

associ ated wth the enoii o response I mu ches fromtihe EGM

302, and sttinedl fiomn teESPE2 4 eThese avir@iténtal pliraviebrd aesddiamegdsyigi ga 336.
I n one enbodi nent, the storing of stinulus information, enotional responses

and their REYERESONONA! EspRDSE/Stinit roateaes fr_ﬁfrbmaEGMﬁb% ¥t slore@d for a
A Y O R BRSRl P L B R R e P s Purposes oo
oS T 5P A Panene ol ot anue siouni ot e
trends 16r sespwnsegeid their matches with stimuli, and other information is performed for
a variety of purposes that are explained herein. One of these purposes can
include, for example, generation of historical information or profile regarding the
player 102. By generating the historical information, changes to the EGM 302
and/or environment can for instance be based on historical trends or stabilized
20 data that indicate consistency of the emotional response during the historical
trend, rather than being based on instantaneous (and perhaps unreliable) data
points.
The embodiments of Figures 3-4 have been in the context of the
EGM 302 in a gaming environment (such as a casino), with the various
25 example biofeedback subsystem 100, the HER subsystem 200, the ESP 324,
the EPD 400, the various sensor devices (e.g., cameras, microphones,
electrodes, ADD 338, etc.), and other components being included in or coupled
to the EGM 302. Other embodiments can employ the same or similar
components in other types of gaming devices and environments.

30 For example, these various components can be implemented in

conjunction with physical games (e.g., manual slot machines, board games,
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data that indicate consistency of the enotional response during the

hi storical trend, rather than being based on instantaneous (and perhaps
unrel i ablwp 2@ d4oi Nt s. The enbodi nents of Figures 3-4prhaxns2meemish t he
context of the EGM 302 in a gam ng environment (such as a casino), with the
vari ous exanpl e bi of eedback subsystem 100, the HER subsystem 200, the ESP
324, the EBR.Maferridieelyariaidiicaiiy s gdming devites that itcuege asmpoitarr ophones,

el ectrodes, ADD 338, etc.), and other conmponents being included in or
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games (e. gwithRgatabp doft pseRbN&smpitea  tbt@aresoriidttibn, Bidwesiont ovethgr or
additionally to gam ng devices that include conputercontrolled elenents. As

still abfuassnoiateddeyices. thasdrestanee.dhe vedaps hinmetrie andiey enwyoemantald in a
gane consol e, such as those that operate in conjuncti with a set top box,
e sonal  CBRATSEan T GRRSIEGHR @BV SHok PeBet BRI Be et Buliia e

devi ces. FgpdloRfScE®in & REmYRS d&HSe B BRI NdcatRRdh He BRViIFGHAERNWALreSENSOr' S
can be integrated in a joy stick or user interface of the game console
and/ or | octiteeghing canselenrel playecareopresehierinl aredhérogxanple hdhegpiayerotignt

where the ga consol e and er are present. In another ex l.e, the
ever 1oomempeatER 4 5 honE QM anRLta i dSissh s B Fasiiona SrtkiSgk oF
tradit hygna i I A e MGC
504, af Opi B ReRBIA K rHhy BPKEY AdThANds BCT 0R B DRI, Jikpre.

| ocal camedatez@n devices[@38nep&aKers &ld, odiocattamerz02¢2 adicosphunid 320,nt o t he
cabinetry. Rather, the biofeedback and/ or environnental feedback may be

capt ur ed” t AicodyRobevrRlsd of Bilieny Eeriab el Rader e dyeerdack ahes 202
cases. t n BAAchEl [RRREE my0q P P BlrpBT LR B e HESHER Ty YD 52,

t he EPD 408s tiendvariead uaintdra @0 2caipanadbhond G20 oifgutescandyedotlerh respect

to Figures 3-4 can be located in the cabinetry or gane console itself
and/ or 1PenBioslitpring slexicesmin sueth cageatthe hiofeegback subsystem 100, the HER

subsystem 200, the ESP 324, the EPD 400, and various other components
shown and described with respect to Figures 3-4 can be located in the
cabinetry or game console itself and/or remotely therefrom (such as at the set
top box, remote server, etc.).

20 Figure 5 is a flowchart describing one embodiment of a method
500 performed by the EPD 400 as it processes biofeedback and/or
environmental feedback from a plurality of biometric/environmental monitors
(e.g., GSR or HER devices, microphones, ADD 338, etc). Various operations
depicted in the flowchart of Figure 5 and elsewhere herein need not necessarily

25 be performed in the exact order shown. Moreover, certain operations can be
added, removed, modified, and/or combined. In one embodiment, the various
operations depicted in the flowchart of Figure 5 and elsewhere herein can be
embodied in software or other computer-readable instructions stored on one or
more computer-readable storage media and executable by one or more

30 processors, such as previously described above.
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top box, renote server, etc.). Figure 5 is a flowhart describing one
enbodi nent of a nethod 500 perfornmed by the EPD 400 as it processes

bi of eedbawh 20030909 envi ronnment al f eedback from a pl ural PCY/uSR009/042145

bi onetric/environnmental nmonitors (e.g., GSR or HER devices, m crophones,
ADD 338, etc). Various operations depicted in the flowhart of Figure 5 and
el sewher e herei n neeth ao¢ endeetiment, ltiye k€ 0p400 draswdultiplet domceraat or der

shown. Moreover, certain erations ]c n be added, rermved,sggo?ified, and/ or
Conbi ned.  PROCGTSCS FIIINGeMNe SHBOUP! hESE 5 RSes RES deprarSRIe 101 ¢ he
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conput er - r epdal ldosk 602gehameit recaived lesfaadbabk anbjor@neironmenta fesdieeksor s,
such as previously descri bed above.ln one enbodi nent, the EPD 400 has
nul ti pl @ cepLireEmt Ippganssaeniteing fgvicexe dorbipmeliicosensess sugh a8 &38Rs are

responsi bl g, [prs gpiey)ag, Bl eedhack: and| b, & (@Il QM ARAl tors.  The

process wakes up a bl en | recel ves e or

envi r onnenpdcdseantbpiksaiabané feuahaick!I6cH &@blﬁ@ﬂbb@ﬁbﬂ@t@@fb@@é@,g. :
bi onetric sensors such as GSR or HER or EMG or other, environnenta

sensors, eBpd)gogs hackitosiessoat a leek HO0Sc d8 Hnei empbydigmantsthemrotessistads

| ocal ly at,a block 506 for r processing, and goes back to sleep at a

bl ock 08, TnTgoa o RAM i tlBE FB2e0%; o sePRtta dRetes Maliere | n Rav
or othey NA{EAMKINRNSr SBBRSBLRIHAHE Did¥tRfeRORMRINAdeE@agach source of
the bionetric/environnental feedback. Meanwhile, EPD 400 has one or nore
concurrent processesMeaanvwiib, EFA 400 hes opecreseie ¢draturmwh peotesaes éarbl ock

PRIt RN U SR ML N TR R S
e Chncus BSERROARELNIS THE e oRans T o RodraRL Ly ®lL
t he feedbabkdfeembtalygietss, atthe thiteckr 8@ by the ofhee phasdsss ehd aeys be titke- queued
2223?83,%23r$%§€%$aéqebia%kisgt gﬁg/l blcl)crll< 512 I%ngnog grr;%g%imér?t?tﬁehg%%ggls gnaoyf Io\c,;/lqat 'S
into the queue in RAM without removing the feedback from the queue, or the
recent biofeedback set may be de-queued and stored separately in RAM.
In one embodiment, the threshold of what is considered recent is
configurable based on the type of biofeedback monitors. In a non-limiting
20 example, a registered spike in heartbeat may be considered stale in a matter of
seconds, but a facial expression may not be stale until replaced with a different
expression. In one embodiment, the biofeedback or environmental feedback
data that is posted to the queue includes an expiration period to provide
guidance to the EPD 400 when the biofeedback or environmental feedback
25 should be considered stale and possibly irrelevant.
The EPD evaluation process discards any stale feedback at a
block 514. In one embodiment, this discarding may be accomplished by
removing the feedback from the queue in RAM, by releasing or erasing the
RAM location where the feedback is being stored, or through other techniques.
30 The EPD evaluation process runs the set of recent feedback

through an EPD feedback evaluation rule engine at a block 516. In one
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configurabl e based on the type of biofeedback nonitors. In a non-limting
exanpl e, a registered spike in heartbeat nay be considered stale in a
matt er ofweeoconidsqoobut a facial expression may not be stalrasaswiok2iaepl aced
with a different expression. In one enbodi nent, the biof eedback or

envi ronment al feedback data that is posted to the queue includes an

expi r at i oneptyodirdeni tpe evaldatiguprese niay thabelhéGksstibad kprdsisieedback
or environnental feedback should be considered stale and possibly
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engi ne 206 recogni zes that the player 102 {s .no | er. grinning.and is
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gener al i npta@sdORns sittirgpsn ey elige dhhisHERt eyl isde2fibgrtewagiy thegdrhat t he
pl ayer 102 is sitting on the edge of his seat, and is |eaning towards the
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another non-limting exanple, the GSR device 110 registers a quick
reduct i16n & grsatly selicippingemassihle e waslineeRplienss. t hat the pl ayer 102

In another non-limiting example, the GSR device 110 registers a
quick reduction of stress. The HER engine 206 recognizes that the player 102
is tapping his fingers and bobbing his head at a similar rate. It also sees that
the player is mouthing words, although the speech engine is not detecting any

20 words, but does detect periodic hums. The EPD feedback evaluation rule
engine decides that the player 102 is listening and enjoying a particular song.

If the EPD feedback evaluation rule engine recognizes an emotion
at the block 518, then the EPD evaluation process sends the emotional
response (an indication thereof) to the MGC 304 and/or the associated device

25 306 at a block 520 and/or to the same server 334, so as to make an adjustment
to a game or environmental element or to take some other action. The EPD
evaluation process can go back to sleep at a block 522.

Figure 6 is a flowchart describing one embodiment of a method

600 performed by the MGC 304 that receives an emotional response (indication
30 thereof) from the EPD 400 and/or the device 302. In one embodiment, the

MGC 600 has multiple concurrent processes running. One or more of these
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is tapping his fingers and bobbing his head at a simlar rate. It al so sees
that the player is nouthing words, although the speech engine is not

det ect i ngverzgosvsnas, but does detect periodic hums. ThePEPDSb@oaisraek

eval uation rul e engi ne decides that the player 102 is |istening and
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t hereof p fromthe EPIZD1 ﬂO@edeﬂﬂeﬂhéh@MﬁﬁéO@EtorBr(abﬂi@ etlo8UdEnt , the MEC

600 has nmultiple con ent r n

theseprocegkC qsaﬁg §H%P%£'Beﬁ'§|§ls%ﬁ?ljﬂ m%f’?%n r%@?ﬁ%ﬂl‘qm% ces.
The procesg éﬁ%‘{@%olﬂtﬁd%t %r%‘ll%@lhuﬁ%d&‘@é‘ah@/oF 85 nYRHtah b@éFH%tQ%%ﬁerr om a
stimuli source at a block 604. The process saves the stinulus locally at a
bl ock 606, eadhl stjmedi sbacde.t o sl eep at a bl ock 608 In one enbodi nent, the
MEC | ocal store (at eblﬁ%k GOMnclu sor %lst stored in RAM or
other nmenory. The oggymi Qrﬂ”é?u -gxtg P’%%BP} %PP SMylhFOUCES & |

sources,oang{epg @@ggraah.e aust 1 exgﬁhﬁblé ?pfré’sren? R etaiTleim g i G fh

Non-limti ng on- ex es of "sti rru sources are t(ﬁe gane

graphi cs nplyeey gamessgmursl ihbaager ( regmblem@ prestaiing eéreamrgosintio t he
pl ayer), game sound nmanager (responsible for presenting certain sound
el enents t 6'%@“@’[%@ playgangameiangiol jagis manaaadespeesiblser spriraling

SRR LT e e
experi encecofApshearentehtrolingtid plogur g@memx@\éhdﬁcét imuli data to the MCG
S0 g A O menial Stimul souroes provide stmull Gata 10 the MCG
304. Non-limiting and non-exhaustive examples of environmental stimuli
sources include a sound recorder recording sound in the general vicinity of the
game, light detectors connected directly to the EGM or near the EGM recording
lighting characteristics, proximity sensors monitoring objects, including other
20 players and casino employees, passing nearby, the various cameras and
microphones and proximity sensors shown in Figures 3-4, etc. Furthermore,
the ESP 324 can receive and manage stimuli from stimuli sources located
around the environment. The ESP 324 records and manages these stimuli, as
previously explained above.
25 In one embodiment, the ADD 338 provides the MGC 304 with the
alcohol level of the player 102.
A digital signage system may also inform the MGC 304 of the
characteristics of visual messages, graphics, ads, etc. being displayed in the
general vicinity, for the environmental stimuli provided at the block 604.

30 The stimulus source may post the stimulus to a queue with a

suggested period of relevancy. For example, a high-action game scene may
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sources include a sound recorder recording sound in the general vicinity of
the ganme, light detectors connected directly to the EGM or near the EGM
recor di ngwbi2géwismochar acteri stics, proximty sensors meairtuseec®4nbj ect s,

i ncl udi ng ot her players and casi no enpl oyees, passing nearby, the various
caneras and m crophones and proximty sensors shown in Figures 3-4, etc.
Fur t her nor éave lzerelssand petiad of ecanupde afisecomaageossibinthe Iémgimad tharul i
sources |located around the environnment. The ESP 324 records and nanages

t hese sti rr@perne)awwﬁ@/ism&pvywrathee@!awos/eerspﬁablﬁfémerﬂﬁym%@ﬁﬁ/,h%@ ADD
338 provid Lt t I r 102. A
digital si 3%'88%’% St eﬁa@m%@ssé%%%%&%ﬂgﬁ@%kggéélsé)@t ﬁé%%ar acteristics
of visual ERssRE®SNt Y GRNEEIMAIdRanggér mBgibedpraiisietay esedive bhe rggmaiel
vicinity, for the environnmental stinmuli provided at the block 604. The
stinul ud sdhe sémptigopirg frorestinulirgbukseso a queue with a suggested period of
rel evancy. For exanple, a high:;acti ne have a rel evancy peri od
of a coupl e of secon&%°(‘8<?§‘%t?%‘1‘9‘e{‘hgﬁ?%&hﬁ‘fc&eﬁ‘gg%%%%ﬁﬁssxﬂﬂi‘| e a song

pl ayi ng on hkgtioplafdeipohs@VeRNRANIESIKEh SRIVCT BBY ré@ifednbfl@YidAey of a
few m nutes (possibly the length of 'the song). In one enbodi nent, a gane
stimuli nmamagmotienal besporse atexblook 164 0ei e prnodidenhtie emeotisnalmasporsari ng

f timli | nbaqdi , ., the MC 304 t . :

ot onal - 1(E8pared P REEN G  OAREIRURS HLLSHANY JEEPOess PRS- Ba8: on of
an enot4on j . onal

res pons@o ( %lrréét%?%g?s‘jugg\tsg%gp (k))recdég\\%g% t@%gyé}iﬁtgﬁnﬁsﬁghnég%ﬁ ?%E\jlgl response
peri od. Thidetemihingrthe seespstireli fretincaly be oaledarst. tHor exaerdle hasdipeisedi t h

gui dance on determ ning the set of stinmuli that may be rel evant. For
exanpl e, a SHPLHN B8y haystanPMatgNH deereisehRiiabindragtion i $eeopes PoIEsSn

et on, ol SERRT i SERLA0E (P SRR3R SR T
queri es t hgerioaaf ppksibdoe niiguteal | stinuli that
15 The event handler queries the local storage for all stimuli that
have occurred during the emotional response period, at a block 612. In one
embodiment, this is determined by pulling the top stimuli on the sorted list within
the requested period of time. The selected stimuli may be recorded in an
internal collection, and further, the event handler may query the stimuli sources
20 separately for any applicable stimuli and create an internal collection of stimuli.
The event handler determines at a block 614 if the emotional
response coincides with one or more game elements or environmental stimuli.
In one embodiment, this is determined by testing for an empty collection.
The event handler attaches the stimuli to the emotional response
25 atablock 616. In one embodiment, the collection is associated with the
emotional response, and/or the collection may be actually added to the
Emotional Response.
The MGC 304 communicates with the remote game server 334,

and the event handler posts the emotional response and attached stimuli to the

30 remote game server 334 at a block 618 for storage or separate processing.
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have occurred during the enotional response period, at a block 6 12. In one
enbodi nent, this is determned by pulling the top stinuli on the sorted
list withwoodvesumguest ed period of tinme. The sel ected ®Cirraskeosneisbhe
recorded in an internal collection, and further, the event handler may
query the stinuli sources separately for any applicable stinuli and create
an i nternal coll ecti dheavest hamdler rufsethe\eenotidreah dbsgrondetaadnstimesli at a bl ock

614 if the enotjonal response coincjides with e o re gane el enents or
envi r onmentipugh ?Hlﬁmf.’“qrﬁa?é%poé}%ﬁdb! en%fﬂﬂ'f‘etaﬁﬁgbq?@‘ é%é%‘”rﬁ ‘%‘@d UK, ERQYUBE| ng f or
an enpty c¢ i Ly t St i e

enot im;ngl ?éé%\g@&a{&gﬁgﬁ\gg% l@%ﬂeﬁﬁo&?g%gﬁgng@?) t"?gtttﬁ%bt:no ﬁ&g%{] ion is
associ at edra¥ponsthmdetetstianadl response, and/or the collection may be

actual |y added to the Enotional Response. The M3C 304 communicates with the
renot e éarre server 33he vargus emkadimentseliduia epgses deperikasbbereiaran BSponse

Tor age. or SOREI hee achife AFRAEA0HTR A E e ficke DagBreePutl

response agfdgfiofdthertddhedizngd) E‘Gpéké?rﬁ? , (rRSRAe 8Aginel rRa@ ReBite irfthed bl ock
620, and the rule engine applies rules fromthe rule library (enotional

profile) af&Ms¥04tdrdnensapavalel regalatech semprdenheowtledio the NI vadi die

and or <of [HBFEANSTEYSFOPRINESE 070" DREDERS AOTOCE SRR her

componggpt S cofrponereERifted tithd 4éic&BOLN6r SBUPIESE R MECE B4 Ffd4 304 or in a

separate regulated conponent coupled to the M3C 304. The rul e engi ne may
resi de devreguld@ed and/ar swpguiated assmaitanedudyas pesal, Etterpehett. boame ed to

t he device 302, . or cg%g)llgd to. the I\/GC_304 via a re\%?l atéed Snd/ r
unr egul at e& fraept e reaCRINE Mgy irgsiae g Ferapte sgrver (sHepRs BRI iGrent

ok | . . _ :
erue etgﬁh)é‘? 3§E¥Oe{nng;|5ﬂhgeerﬂ8tuﬂqdl? &s%%q}@étté&%éﬁkﬁt?ﬁ% r?)%g%ﬁ?tosﬁﬁ e

334), and e enot response and attached stinu ent to this
renot e rul eeraol e Enginpriocpeeiesgingl n response to the player's enotional
' esponsiess, the rule (lanm”r:]eisr;])%nse to the player's emotional responses, the rule engine
determines at a block 622 whether to suggest game and environmental
changes. Changing the game may include changing some characteristic of the
EGM 302, including changing a parameter of the game and/or changing
selected game graphics, including possibly re-skinning the game to graphics or
20 themes to which the player is more likely to a positive emotional response. For
example, the system may recognize that the player 102 is feeling that 7s are
unlucky and that clovers are lucky. The rule engine can thus suggest replacing
7 symbols with clover symbols.
The rule engine may also, for example, suggest a particular bonus
25 game for the player 102 when he wins a game. One embodiment recognizes
which bonus games excites the player 102 most, and can suggest that bonus
game.
As still a further example, the rule engine can suggest a logic path
or plot for the game. For instance, one embodiment understands the types of

30 plots that really engage the player 102, and can suggest modifications that

bring the current play in line with the plot(s). The rule engine may also suggest
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determ nes at a block 622 whether to suggest gane and environnent al
changes. Changing the gane may i nclude changi ng sone characteristic of the
EGM 302, wochedizmochangi ng a paraneter of the ganme andPomr/ushen®irigs

sel ect ed ganme graphics, including possibly re-skinning the game to graphics
or thenmes to which the player is nore likely to a positive enotional
response. Boe arxaonel partictier ggalsdhatithy playsydhii2zmay int rore ehgaging,102 i s

feeling that,7s are unl ug nd,that clovers are |lucky. The_rul e engi ne can
tﬁus sgggegfﬁqr%[ﬁtl redEg n’fetgéﬁjr%‘?fl eﬁ?@y{arcg ' re@{/'ﬁ%'lu%#.%%d‘? fardhengi ne may
al so, for Lt 02 when
e Wi ns s o B T B ot B R AR B o sty B C e

pl ayer 102immsasingiice skitl lewey gegtirdd)andlsofosthganme. As still a further

exanpl e, the rule engine can suggest a logic path or plot for the game. For
i nstance, one enbodi AStet @iYEst axrapienthq e enginepngy sugaast thakdl y engage

t he pl ayer §H$ﬂ§f A i t | current play
inline w tnégftﬁ/e&% %'ft?!g? e %lﬂq@géﬁgﬁgé aﬁ%@eléﬁ%@wggléj%r{egﬁtee %r_ nor e
parti cul ar digaptivd telebitatienraerpatar thieyplaydrdblapng tiengadrdgmea Thisf er ent
reward nethod for the player, a different |level of rewards for the current

set of goaPkyggestipdrisibasedonyesgeaiing tysinea ermbpriagent that thawlayarel G2hsough,

i ' ' : ' , f h. f h
exarpi o, CRIORERS aheeRdockby BahScuarhg: Sy GhEloBe Siedtita
prize A sueard|dweyYebrrtfisdndity tsloBrRAPIAlps 2 di sruptive celebration on the

part of the player playing the other game. This suggestion is based on
recognition by one efidbdiM&ht 3@histpromiding ayatual 0RpoBemtdbiplay adaiastthexci t ed

cor eapond Pl T 408 Fef SpTtkisPent iheE tasta s RB2es b kg Shictinal
opponent  t Gogiie848 aBSIst iNBeRltRYEdy dRe VIRGaIIPRBALAENA tQfinihge rul e engine
anal yzes the player's enotional responses to assist 1n the strategy of the
virtual oppppkedtionsnay derprogidegpd teadh e playerb)ohowitdedntrol his @ctotions
pl ayer 1%02arr]18ygrtir?crgggé Fnosl skrlllil lsh glg?itnigqcﬂg game against human players. The rule
engine may assist a second player in competing against the first, and as such
provide a handicapping feature that helps to level the playing field across all
players. The suggested level of assistance may be varied for each player.
In one embodiment, the rule engine may suggest making game
20 and/or environmental changes to which the player 102 may have a less
positive, or even negative response. In this case and situation, the rules can be
provided to help moderate the player's emotional response. One goal may be
to prevent the player 102 from being desensitized to certain stimuli due to over-
exposure, and/or to de-excite the player 102 for safety reasons, such as for
25 example for detecting and preventing an inebriated player or emotionally
unstable person from become over-agitated and posing a safety risk to himself,
other players, and/or employees. The rule engine may suggest dispatching an
employee, such as a supervisor, manager, or security, to the player 102 for
assistance. The MGC 304 or device 302 can communicate a message to the
30 security system and/other components of a command and control center that

an employee needs to investigate this player 102.
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and/ or increase his skill in playing the gane agai nst human pl ayers. The
rul e engi ne nmay assi st a second player in conpeting against the first, and
as such pwownaeidavobandi cappi ng feature that hel ps to | evelr/usb@ophrays ng
field across all players. The suggested | evel of assistance may be varied
for each player. In one enbodi nent, the rule engine may suggest maki ng gane
and/ or enV|ronnentaIhc@ﬂN@ﬁ&etexaﬂp&ﬁ ﬂhfnpéemgmehaaysagghauaaaﬂkess
positive, or even negative response. In this case and situation, the rul es

can be proPlayes 103 rYsitoreribat EGtMték"tﬂV\élS)@ﬁh@ afrisndsidne playss isdttingne goal
may be to RESHS ttuH]ﬁg Blf@%'ecﬂs%tg%g thg?&pﬁ? (}?E I%' tl%ﬁ%}oig?ﬂié%’t?lg the stimuli

due to over expasure, yér

reasons, spriyepd 02% egKiBNPGehE @mStRInet tdgponass cﬁé@t@éﬁsnagaf@@didﬁeér I ated
player or enotionally unstable person from become over-agitated and posing

a safetp rgsrblersta recognines apnagealsnlayhabiés fasihe elaves duting thial e engi ne

may suggest di.spatchin 0. such. as supervi s

ceourt by, oaSuAR SRl 1 60BN B waaiet ot ey RO H o2 can
conmmuni cat ghep |g?§,s¢g@,§,qebh§teg_ecurl ty system and/ ot her conponents of a
command and confrol center that an enpl oyee needs to investigate this

p: ayer 102.1n still ﬂhegh@rem&amkmaysprotvtd@aplwaliﬁmgﬁﬁggg?@ioimdg?et that the
pl ayer 102 ve t t he NOW n at, a friend of the player is
Bt g neBRBYHlY of GG obiaRPaPor Bt AL Uheiogk RE2( T or exampl et | s

r ecogniqged that the @ [ i

char act gl’l stic of adgltﬁtgﬁr%&%i%resﬁéhbgdﬁllb%rdéﬁ%aéﬁ%sﬂgﬁhgy%W?ay habi ts
for the pl eperontuentaysuygestons st dng blodtkGA2, thegetdre hgaatterifosts ones or ecognl zed

from abnormal play habits that the pl 102 i s inebriated. The ru
engi ne nmay NrBVEERMENesdgHghangesto %% ¢ 30hteoplogk BRAr e MG+ 3@t‘mt| onal

responses! fidyTHldiebat Bl ACniAgnadd chdif STERAQE GARAIE. ke eng ne

returns w ane or environnen estlions a I"oC t he

event handBexs npmt@o@n&eqhaﬂarsabsetc@trtﬁemdecﬁnatmamhtaagébmdt@@sa&érrml a
bl ock 624. The M3C 304 may inplenent all the recommended changes at the
bl ock 624, 9ame prlicyeonfigured operator policy, or configured regulator policy and

rejects those suggested changes. Under some circumstances, the MGC 304
may reject all suggestions.
In one embodiment, the MGC 304 is communicating with the
remote game server 334, and the event handler records the suggested
20 changes to the game and/or environment and which changes were
implemented and which were not at a block 626. The event handler receives
the emotional response from the EPD 400, and the event handler posts the
emotional response and any attached stimuli to the associated device 302 at a
block 628. The event handler may record the emotional response, attached
25 stimuli, changes suggested by the rules engine, which were implement by the
MGC 304 and which were not, to the associated device 302.
The event handler cleans up the local store by purging any stale
stimuli at a block 630.
In one embodiment, the operations depicted in the method 600

30 can be performed by other components of the EGM 302, alternatively or in
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304 may recogni ze that a subset of the recomended changes viol ates

I nternal game policy, configured operator policy, or configured regul ator
pol i cy amsioneyweci®st hose suggest ed changes. Under sone ecraseebamnes, the
MC 304 may reject all suggestions. In one enbodinment, the MC 304 is
communi cating with the renote gane server 334, and the event handl er
recor ds t heosjuggiist eithchahie€ 303 t her igatancaniteatevicey802nfreneé and whi ch

h i npl ted and ich t .a block Th

andler 1 EEIEMERCEATBRROAAING BEyHER08 AUANECBHD OBl CG A he ovent
handl h | - | | h
CSociat 60 devi oo 3080 e[ RPRIEARRARRNE SRRREhereRBIOlal 0, o ¢

associ at ed device 30 e event er may record the

enoti onal regPPRES andtstiankiedlitls thatdmoteddmng sensu @addreiiomretgigyarul es
engi ne, which were inplenent by the M3C 304 and which were not, to the
associ abediraekingsystem 33fbask e the hleek &1 8gasmbe farghe marpeseef latesoifling

purgi ng any st al e i ' I L0 0 i he operations
depi ct ed iﬁ”?@( |sngﬁ%0e3?1'(gt&51%i5@23%@%%@}%3&%0@%&&@@@%3?@ %é'éeﬁ#'g %t the EGM
302, alteraasdoigled with tn@cma{(mbmnb,\@rfdbrtmew@o?%sodﬁ@fedi Wigh ance, the
devi ce 302 of one enbodi nent can performthe nethod 600 alternatively to

t he MGC 30hroatiss setiphgiteday Marolimsitiegxdinpias of suelv crilgriatieclude: hwreae
responses and.stinmuli with the renote gane server 334 .and/or the player
{racki ng. 50t upiteBEDsilid], edfardl) GedordPie iR beet e Bhac i B8t Mot o1
of fli ”QOa“ﬁi%ﬁy?ubTﬁ@r, %ﬁ?tdgﬁ’é}%erééﬁﬁ%éferéﬁéb%ém. Hrighéd may be stored

I n or assoclate | ayer's profile, and/or saved in or associated

wth the
with a broaddodimenbéntails string. orNmsoktiating iting emxadiopberespbnserstimatii t eri a
i nclude, but are not |imted to, cultural, regjonal, geographic, racial,

nati onal i tQTOLéR?@et?ﬁs,edg%'haéF'?‘tqr‘éJ%‘FP\?e_\ﬁ‘l’%dﬂff‘r@ 'gerg 8-other personal

e, cher ooy sepon TP RO RO BEHE R S s s e i Ol o

charact eri ¢ deselopa mbderofgiayens préfeeeraesl aral isetedfvidrsearsttwhaiche nf or mat i on

'S useq|5 responds to emotionally. In another embodiment, the analysis is used to

develop a broader model of a group of players’ preferences and behaviors and

what a more general population responds to emotionally. The emotional

responses are compared against game stimuli to understand emotional

responses to certain game elements. This understanding may then used by

20 game and content designers to modify certain elements of the game in future
versions of the game and/or to develop entirely new games.

In one embodiment, a certain stimulus is not analyzed as a source
of the emotional response, but rather as an enhancer. The source stimuli may
be weighted appropriately against the emotional responses. In a non-limiting

25 example, the biofeedback devices detect a player’s normal emotional
responses to a particular stimulus, perhaps different cocktail waitresses. From
these responses, the rule engine is able draw some conclusions over time
about the type of person this player 102 is attracted to. However, when the
player has consumed a certain quantity of alcohol, his emotional responses are

30 more intense, enabling the rule engine to draw its conclusions much faster. In

another non-limiting example, the player 102 may become emotionally charged
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to devel op a nodel of a player's preferences and behaviors and what he
responds to enotionally. In another enbodinent, the analysis is used to
devel op awbnoadssionodel of a group of players' preferenees/spaobeiavi ors
and what a nore general popul ation responds to enotionally. The envotional
responses are conpared agai nst game stinuli to understand enoti onal
responses toriog atpErticiansore], émarsasing His selfHedrfiddraoedamiyacesptamenolssid by
ganme and content designers to nodify certain elenments of the gane in future
ver si ons ofaking Baﬁﬁggﬁﬁﬁeﬂgt*@s@é’@éq‘gﬂawéﬁﬁf F‘é‘rl’%@ﬁ?@v@”@%é’? rgspogse to

enbodi nent . I Ll US| ; e enoti onal
response, B%'tﬁla'ﬁgﬁfu@ér} g?ﬁ%&é‘ﬁﬁ?ﬁ?@&%&ﬁﬁg&g@?@g@ﬁ% n@%?reﬁ%/rﬂ%ewvei ght ed

appropri at ghythag abRgimiting eRaMipleNiaé plB@Pansesay bs teend@iyy dowhivarbinexanpl e,
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responses, ,t he engi ng..is abl raw so concl usj ons over tinme about
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pl ayer hasofefauimafd disesthati 4 &defdridiNingffadbf M&diculBlisg AR lof bfgPONSES
are nore intense, enabling the rule engine to draw its conclusions nuch

faster. |nstmaotilseuraesn-1imting exanple, the player 102 nay becone

ti |l h ddyri ticul 9, | i hi | f - fid
and acceptance of ri SkOPSRMHSIBER, 1o° erIdObaLgsPRISe ey hncompaed

i ncreas@s d tS3hBHSRTH (ﬁ.rg%t afall | n
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pl ayer 102ofmmushebding ptiyed atobasiayrdund musieinsthefadfityenidtis andérstagiiomses. I n
this case the rul e engine aPpIi_es time on the EGM 302, overall tinme spent

pl ayi ng, alfdhep usefdo selesiplaysists twbighdhedlaysirs yill giatiopalrespeadt hat as a

one enboct ke Poyel, A LR AR b BB dBh SO i afRrETs '

stinuli toinsnsing basegiepiyed el usespdaseidping dustormymesiaptbysiists foraf nmusi ¢
bei ng pl ayed as background nusic in the facility. This understanding is
t hen udéd plyseirethatgrayp.1ists to which the players will enotional respond

In one embodiment, the emotional responses may be compared
against employees in the general vicinity and those that interacted with the
player to understand emotional responses to the type of employees. The
employees that garner more positive or negative emotional responses can be

20 analyzed for trends. This understanding provides the operator of the casino
with data on the employee characteristics to which players respond more
positively. Non-limiting examples of characteristics can include physical
features (such as hair color, height, race, amount and type of makeup, perfume
worn, clothes worn, etc.), personality features (such as talkative versus

25 business-only, loud versus quiet, smiling or not, etc). This understanding may
be used to guide hiring decisions, training programs, and cloth
selection/policies.

In one embodiment, the emotional responses may be compared
against surrounding noise stimuli to understand emotional responses to the

30 general noise of the facility. This understanding can be used to make changes

or set policies regarding sound in the facility. In a non-limiting example, the
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nore positively. The understandi ng nmay be devel oped on a group of players,
I ncluding a single player, for use in devel oping customnusic play lists
for a pl ayeroéwm3tsdeat group. In one enbodi nent, the enotipomalS20eeprases nay
be conpared agai nst enployees in the general vicinity and those that
interacted with the player to understand enotional responses to the type of
enpl oyees. farildy bapithy eles machineyewlnmesrmst aepoloutli ard ptayesg)atd emotionaliyonal

responses can .be anal yz for trends. This understandj ng.. provi des the
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| ow. The data shows that players are enotionally charged when they catch
t he sound oéarhyaridyersaschipadicipating findstheassdse teebé alisruplive. olpghistaasel, ncr eases

e o B ik L Bl DS W SRl g S0001 1
oot LRSS PR 2o B iy WU BSaEe Y0NS =,
t he event assgsondsihopopulatddyby nobipartcigariterent, but near by pl ayers not
part | ci1%at ing find t Ihneorqgie?n otdci)mgﬁt, %i]ésgu ottiio\rlmgl' relsBoF\Qeissm%?/Sbee’ compared
against digital signage stimuli to understand emotional responses to the images
and advertisements presented to the player. This data and understanding may
be sold to third party advertisers and content developers for creating more
efficient content. The content may be modified and tailored to specific groups
20 of players. When the player 102 is at the EGM 302, the rule engine can
suggest customized content be presented to the player 102 at the game. The
understanding of the player's emotional responses to content can be used to
customize advertisements played on television channels. The televisions may
be in the player’s hotel rooms, and the television commercials may be
25 customized for the player when he is watching a particular television station.
This targeted advertising based on data collected from emotional response to
stimuli can be extended to various media, including, but not limited, internet
advertising, movies and other video programming, electronic magazines, etc.
In one embodiment, the emotional responses may be compared
30 against other player proximity stimuli to understand emotional responses to

other players. Characteristics of players can be determined that create positive
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once the event has begun, the operator can position the speakers so that
the participants receive the intended sounds, but mnimze the annoyance in
ot her ar ea® 20wgi3k9p9popul at ed by non-partici pants. | n onecerdseaonments t he
enotional responses may be conpared against digital signage stinmuli to
under stand enoti onal responses to the i mages and adverti senents presented
to the pl agmotiomai respansesaimdtbadplayesn dnrgnomyintiingexample, thisrd party
advertisers @md coptent devel o(i?(frs f(t)r Freati ng nore efﬁi cient content. The

content may B SIRIMING BWRVRIUBST IDFER!E BlaYEREPTRUNYIE ARG 1BPSEF s, When

t he pl ayer i W : i Qg.%:ﬁ 1 zed
contgntybep%&égéeﬁpgh rEEl(ﬂ){)%t ep gicgratr%sﬁgﬁ&tﬁggg%ﬁe&é%hﬁ&un e&gt anc}?ﬁ]g of
the playerts knidtbeahon-isitmtsesarhples this antesimdieg ussobé combiicamvitle

advertisenments played on television channels. The tel evisions may be in the
pl ayer' § h8eROgFaRfHe and inetipnal pdorstansing évfesign dhe gaming B2tk zed f or

t he pl ayer LS. N tl r .Lel.evisi ion. This
targot o aBIRCT 12 AT e A R e B EEReS h ' Tosponse o
stinuli caBh&@ceristivsafletdbVadsiaing ifale devedphiet 8 colviurigtarhbng t ed,

i nternet advertising, novies and other video progranm ng, electronic
magazi nes, PEyers.I n one enbodi nent, the enotional responses may be conpared

inst oth | imty.stimili t d t and ti | ,. t
other players.  Charalft 8% SRl g BHE RN Daddrs s itio T Phar e
posi ti Meendspippark éﬁ%ﬂ%%vlef‘oﬂ*a%anG%?ﬁS@vidé@J By BP8nddiidurigerexanpl e,

this understanding may be used to create player conmunities, pulling
t oget her ppegerdombnsontmembodimentsc ther rads Boriasy incthetrbket endieg naanebe

enot i onal | ttracted to. In anoth -limting exanple, this

under st and%@cﬁé\% %@re@fjlﬂﬁ?l:lyewﬁan%?%m%adﬁiSt?“%\‘%@”@r?ﬁn})m%wél {Hﬁfdl‘é‘? st andi ng
to design t; ! bld : ] i g.attract
pl ayers w Enlﬁr%gyig ﬁﬂ“ﬂ?e{‘ g‘t[.e e@égﬁg%cy rr]%rrrggt% ‘e“rjlcgsuts fd(?:@z g?ﬁeé%b%ﬁﬁ%%ﬁ“r%%h t he
devel opnmentn afothensumiotimenbtite pliayibresy may be epdateddiaseaton tezd-timé e engi ne

may base its suggestions at |least in part on sonme | evel of randommess,
provi dd@ byhawiessgdaringristarived from previous calculations and emotional

responses/stimuli determinations. In a non-limiting example, the conclusions
about an emotional response to a particular stimulus may be determined by
comparing that player’s resulting emotional response to a given stimulus
against similar historical responses (by this player or others). The rule engine
20 then calculates an error rate and determines if the plurality of emotional
responses indeed signify a different meaning than originally calculated. In this
manner, the rule engine performs error correction and learns the player's
expression.
In one embodiment, a baseline from which to customize (e.g.,
25 learn) may be developed by rule designers. The initial rule library is a single
library or emotional profile. From that base, learned knowledge is applied for
individual players or groups of players.
The rule library may be developed for each player or group of
players. The rule engine engages in a learning period, receiving and analyzing
30 emotional responses/stimuli, but not making any game, system, or

environmental suggestions in one embodiment. Rather the rule library may be
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generator. In sone enbodinents, the rule library in the rule engine may be
static and stored locally with the MCG 304. In sone enbodi nents, the rule
| i brary iworoé%i3engi ne may be dynam ¢ and custom zabl e lpasas2an/041185
situation. In another enbodinment, the rule library may be updated based on
real -time know edge | earned/derived from previous cal cul ations and

enoti onal treiedrethestlayers odgoapis emotional.resporsasoedriingttheiy exanpl e, the
concl usi ons_gbout an i onal respagpse to.a partjcul ar stinmul us .may be
et or m nedPEyOBURBAANHP RN 1 SEP 5 A Mo i Gheor GBS o o

gi ven stinyius AGReR86nSIIFthEY pllSt QT dIaRrsTif BRRTESD ( BY oh8ndnhdkeg O
others). The rule gngi?]e t hen F():a#lcul aF% egérgr% errorb? r%te gndnégtermﬁ%es if

t he pl ur al empodimentptheoplalyer istpkers rougl @exbrigisgfidcyivitieditd frevaante hisani ng

than originally calculated. In this manner, the rule engine perforns error
cor r ect Pon®AIEONBLIETRONSRS {9 Hprdardizadmsticaudl). ohhe patidHes Biayde ameg

basel i ne f@gﬁ%ﬂ%ﬂ&%} tg\,(grg,ﬁ;e@fa EndiRr the kA ce%¥%$§r@ﬁ¥%|nﬂgﬁ%. HBYaIr ul e

desi gners. nitra I'brary is a single or enot’i on

profile. FpryetdhaThdpkger hesrsradaknonbedgrare shapkisgetanois iakihigvmigtial
pl ayers or groups of players. The rule library may be devel oped for each
pl ayer or Hieugh afsesieapdexercisns ingrdeelpgeaen bisgugtesencessandbehavigrsper i od,

recei vi ng in i o 0 fstinmuli b ot _nmaking any
Gare, syt BRBR UGN MDA, BEERIERET N bRt dhranto R her e
rule | Hbr aﬂéyé@win@&ir{ é‘ﬂn@ﬁ@nélrbrbﬁ'lé ot ﬁh‘ﬁ‘bif for® b@a@@?éﬁwo@i@ﬁb! ;S}Bﬁle_. rgsgonses,

| earning their preferences and behaviors. Once the |earning period is over,

the rul e etiginirg ofaydake plaggediringnzormal gahe plalyageringa speaiad session tatat

group. In gne non-limting eohodi mept, the plagyer i,s taken through a series
of "acii vi 1 MBconae eadlr soRETaR Uerb i ovBe nale® adettistdetBB ot | mul |
The acti Vi {hpendBYstEs. t he sane experience for every player, and/or the

experience may be differentiated for players. The player may or nmay not be
aware that the systemn ose ealbodgnantrthdcasighizednie ébrany, anaanclieed i n or der

ol eann htoshl SLarsnfemcand ol e i 865 BRRS LOLEATueed S iy to "o
102 is identified, or soon thereafter. In one embodiment, the player may be
identified by a player card, by biometric sensor (such as finger print, facial
recognition, iris scan, etc.), by a proximity sensor (such as RFID tag on the
player’s person somewhere), and/or other suitable identification technique.

20 In one embodiment, the remote game server can incorporate the
emotional response and stimuli data received from the MCG 304 at the block
618 with earlier emotional response/stimuli data, and can adjust the rules in the
rule library. The updated rule library may be downloaded during a subsequent
session. Further in an embodiment, the player tracking system 336 can receive

25 the emotional response/stimuli data from the device 302, performs this analysis
of the data, and updates the rule library.

In one embodiment, each player has his own rule library, or
emotional profile, as part of his player profile. The rule engine, or emotional
profile, may be aggregated and normalized for a particular group of players.

30 Non-limiting examples include cultural, regional, geographic, racial, nationality,

accent, loyalty club tier, or other personal preferences/differences/behaviors
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devel opi ng an enotional profile for himor for a broader enotional profile.
This training nay take place during normal gane play, during a special

sessi on, WO dve13g@woe, and/ or separately fromthe ganme, eathisa@m9mskiudsk, or
dedi cated training system In one enbodi ment, the custom zed rule library,
or enotional profile, is downloaded (e.g., to the M3C 304 or device 302)
when t he pragted golpingsi demitihdn erxdbodimest @ntdilsegreapingrbasied ama neirtooeli nent

t he pl ayer nag be identified by a player card, by bionetric sensor (such as
finger pri H€ PYIQUS Chageel§ARYG%n, iris scan, etc.), by a proximity sensor

(such as RFID tag O”TEB%aQ‘o%%eéanoB#ﬁ%ﬁrQTe oﬁe%%ﬁ?ﬁ&”a@ovea&q{ 86 HrfbihedUb! f]‘b' €

identification technique. |I'n one enbo e renpte gane server ca

i ncor por at grdvide @mttiérodmbodigsgnss eAlnof tisd IUTB| patkalts, UsS.epatedt hpphodtiba MCG
304 at the block 6 18 with earlier enotional response/stinuli data, and can
adj ust Bheprblieations, ¢ KeSr upatent bagplcativme, ufergiasd paleats.i HPEsign niater

ol ayer - tr atk P ey A SRR AR EHnd HRAES 1o e SERRHCETEY bl o

from the desegein3®é. ApSIidaBOAEDAR ShaselarsiificSipotated dadrain Bydeftpdatesint he
rule library. In one enbodi nent, eacgq/gl ayer has his own rule library, or

enot i onal peif entiretyas Aspects0f [ihe gohkgaimepitan e Teditied, af eegeasarydp
enotional profile, may, be_agagregated and pornalized for rticul ar, group
of pl ayer s SR 14AREPIRy Ofx BpI@LoR patale LAbRlicarons oand Biblcgliges dohi o,
raci al qonahiQRde VEviurtRer 8MbodiR¥Rst Y club tier, or other personal
preferences/ difféerences/ behaviorsrel ated groupi ngs. Anot her enbodi nent
entai |l s groupi ng basé&dr axampiexther entbloelimpenisi describiedr alboer ihave gerovitied

vari ous enbodi ment s desgribed above can be comhined to, provide further

enbodi nent §ETAN _SHggfﬂé U.a@'orbs_att%nﬁz' leriakg  base _n?”aﬁg'ﬁ’l ibt%ffe?‘é)t??cﬁ%lﬂ”ﬁ@é{ti ons,
U.S. paten%n@i@ﬁ%%ﬂfa‘l PSR! COHERALFNISs Jf%hgglggtleﬁa&ﬁﬂ%eé%?' cfiéh igps and

non- pat ent publications referred to 1nthis sp cation and/or listed in
t he Appl i catdlude, Batt aoShetitnitedrte, thecoligoingt ed herein by reference, in their
O APeCL S O arding of incrbasing the players odds of his baing awarded,
a secondary, non-wagering marketing prize, for instance if it is recognized that
the player 102 is having bad luck and getting frustrated, and a well-timed prize
would assist the player 102 emotionally;
- playing a particular set of songs for the player 102 to listen to
20 during the game, for instance if it is recognized which songs the player 102
emotionally responds to. An embodiment can identify.common elements in a
set of songs and suggest that the songs be added to the player's music play list
and/or rotation;
- provide the player 102 with some other casino offer, such as a
25 free play, free or discounted ticket to the buffet, free or discounted nights stay,
free or discounted drink, coupon for shopping, etc.;
- have the bar offer the player 102 his favorite drink, such as if it is
recognized that the player 102 is not as excited as he could be, and in fact

seems a bit sedate. By knowing the player’s favorite drink, one embodiment

30 can suggest that the player 102 be proactively offered his favorite drink;
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enpl oy concepts of the various patents, applications and publications to
provi de yet further enbodi nents. For exanple, the enbodi nents descri bed
above hawsopoovisaewd certai n suggested actions to undert ake/usasea4ns t he
bi of eedback and/or environnental feedback. O her exanples of suggested

courses of action can include, but not be limted to, the followng: -
awar di ng, or i ncreasr figheéaysrdasrordersgde dgnk.one emibaginaeriratsddispatchl

secondary, - ring et rigze, faqr. instance if [t IS re ni zed
secondary, SEHEIEH AR KELLAR BEERy Vs SRl ARRE kb edBvaeios

vel | -ti medipemetonany sttrastidsto relthdddryalok@g; emotional ly; - playing a
particul ar set of songs for the player 102 to listen to during the gane,

for instance if it isifrtbepipierd@22irascordsoats drink, thicayds engpeenay i onal | y
responds to. An enbodi nent can jdentif ommpn .el epents in a set of songs
and sug estde{sﬁ}ﬁ aﬁﬁéelggﬁ% pﬁ@%@ﬂae{,g@ﬁ@%ﬁﬁpegﬁﬂ@t H?%Q'abf?éﬂognd/ or
rotation,; ! i i g I ; as a
free play, '} FEEMalR Ae g oAl T R S Rer Ty SFopE8 Mombningisil

ni ght s st agmgloyse (muctiascodsnpedisdr i mknageny posetunity stootbei plgyeretd2 for- have

the bar offer the player 102 his favorite drink, such as if it is
recogni zed 38RigtaNCRe pi ayer 102 is not as excited as he could be, and in

fact seens a bit seda i " VO kd e dr i one

enbodi nent can sugges%’ﬁ?%%é V{"ﬂgwﬁpg%@g‘f@é‘%@'U?%L@P?\?ﬁeg“gﬁoglrf%% hi s

favori t1® dplayer100f stidieapifaye behsthad pefershca dirth@Elay@nee.gnm;B sRIK can

di spatch\ a red-headed waitress to serve the drink, if it is recognized

that the plfayss attogctive reerirls opig) pywhidhrrieteetsttbe péayensegrandsdaete - if the

pl ayer 102 %Laofgn?{e%ered a drink, the rule engine nmay decline and reject the
er,

pl ayer's of such as if it is detected that the player 102 is inebriated

and getting agitated- pf\gdé BlipuRNBgNS IMREs D888 Dn HeA D SbrERE! oyee
(such as a supervisor, manager, or security) to the player 102 for
assi st ancetired, such as if it recognized through biofeedback that the player 102 is tired as
15 aresult of time spent on the EGM 302, total time spent playing in the last 24
hours, time of day, etc. The rule engine may suggest providing the player with
a stimulating drink (e.g., coffee or a caffeinated soda);
- and so forth.
These and other changes can be made to the embodiments in
20 light of the above-detailed description. In general, in the following claims, the
terms used should not be construed to limit the claims to the specific
embodiments disclosed in the specification and the claims, but should be
construed to include all possible embodiments along with the full scope of

equivalents to which such claims are entitled. Accordingly, the claims are not

25 limited by the disclosure.
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- suggest which advertisenents will be nost effective for the player 102,
such as if the personal preference of the player (e.g., slap stick funny,
attracti weormoabet3ggooet c) or which products the player rePpon$0004anE
recogni zed; - provide stinulating changes based on the player 102 becom ng
tired, such as if it recognized through biof eedback that the player 102 is
tired as a result of time spent on thq &fdd 302, total tine spent playing in
the last 24 hours, tine of day, etc. e rul e engi ne may suggest providing
t he pl ayer Whaths alaghedid:ating drink (e.g., coffee or a caffeinated soda); -
and so forth. These and ot her changes can be nade to the enbodinents in

| i ght of the above-detail ed description. In general, in the foll ow ng

clainms, the ternms used shqu e to Lipit: t j t he
speci 11 ¢ enbodi ment s 1di scﬁo@gg{bﬁlf%}hae%g@ééglﬁgg% igkbfldint 48 e@#’gwﬁ@?“ ut
shoul d be chlﬁfemtﬁﬁcérﬂpﬁgﬁbude al |l possible enbodi nents along with the full
scope of equivalents to which such clains are entitled. Accordingly, the

clains are not |im tebtayyinghbiofeestlaskuitatcronresemeasnt ileasl singediargetric. A
net hod for ﬁ\ %t%g n% d vi%e Ig{gate in.an . environnment, the nethod

conpri si ng® OB Bi DT EE dB ek gﬂ@fr_‘grgﬁwé%’ents at |east one bionetric
characteristic of a Bb?a)(rﬂhctgoémﬁ@rﬂnélﬂﬁ? e fHRICk Chat ARbAISRINGY LNehEO BNt al

feedback that represents at |east one stinulus present in said environnent;
pr ocessi ngstouhisgiresantdnclsichenégrimeftcedback and sai d envi ronnent al

feedback to determ ne an enotional response qof. said p|layer;, and using said
enoti onal response dEIUSTEIHE IP?tgm ‘Bfﬁt 'aai(bbta'lﬁ‘@ in@g%e&dgﬁ%d@é@k & said

envi r 0“”E“Eagl/iﬁrﬁﬁgﬁt%ﬁ%éd%a%k'Q&Eéferﬁ‘ﬁhé‘ﬁﬁie%tfo?ua?%’s%%@é%f%QR{%IB?@‘?%EB“ ed

t owar ds sai ayer.
using said emotional response determined from both said

obtained biofeedback and said environmental feedback to suggest an action to

undertake that is directed towards said player.

2. The method of claim 1 wherein said gaming device

includes an electronic gaming machine (EGM).

3. The method of claim 1 wherein said using said emotional
response to suggest said action to undertake includes suggesting a change in a

parameter of said gaming device.

4. The method of claim 1 wherein said using said emotional
response to suggest said action to undertake includes suggesting a change in a

characteristic of said environment.

5. The method of claim 1 wherein said obtaining
environmental feedback that represents at least one stimulus present in said
environment includes determining one or more of, in said environment: noise,

music, temperature, smell, people in proximity to said player, advertisements,
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2 . The nethod of claim 1l wherein said gam ng device includes an electronic
gam ng machine (EGV). 3. The nethod of claim1 wherein said using said
enot i onalwoespors®ot o suggest said action to undertake iPoTtiusdes/osugsesti ng
a change in a paraneter of said gam ng device. 4 . The nmethod of claiml
wherein said using said enotional response to suggest said action to

undert ake pirGbhfpRPatsiHDaAgduit2 t@ﬁ@@g@%,ntim_eCWrﬂQiﬁéai&tg@mmb &&Vie by
environment. 5. The nethod of claim1l erein said obtaining environnental
f eedback t haid playsregedivisual and asdibbeeutpuit niibaid gameingriteviae. sai d envi r onment
i ncludes determ ning one or nore of, in said environnment: noise, nusic,
tenperature, snell, people in proximty to said player, advertisenents,air

tenperature and qual gty, ThE&n&hodat claini™ WiRGRIn SFidStdi gwggfb' Sacke by
said player, and visual and augtlf lg)l e oCutlput of sar}d Ig:l(?nd nlg:? ev!&g%. 6. The

met hod of gichideslomberenares af detdrtraming reg ghlvaihee dhiactiesponsel {&SR)nef saidnor e
of determi njng a %alv ni ¢ skin reszons (GSR) of said player, electraodermal
lﬂ&)%r’o?l

response (B supeepalyesrorse e P gfaith Riayet) eledipmiyeoren delMsot

le t i i ; I a r i
rhiscl e tenaaRral BAAeH PRHle TOL] BF SR BESRR LAY AU HE L RhicspiA
i ncl udes u¢kBG) af baiggglagspr essi on recogni tion (HER) technique to obtain a

plurality of images of different body portions of said player and to
determ ne said enotional response fromsaid i nages of different body

portions. 8. The nethod o | a el i.d. obtai ni.ng. bi pf eedhac

i ncl udes determ ni ngean afrgghng{amgén%(ﬁ%ﬁ gnﬁ}g%rggna?%ﬂp&é@%ﬁd\épﬁ%&ﬂ%cﬁ

near i nfrar Rl ARSOUSThY 0N HPES leXPEARIOI esdbyntith (9ER) tBenrBtibad &btafl ai m 1,
further conprising storing said obtained biof eedback and environnent al

f eedback, 28y rofdmagesr ocdisiereny haoty paaiongrefcedidiplgyerasnd o aladdrmine

bi of eedback an vi ronnent al. f eedback to dfeén%m pgoaai d .enoti onal response

d er
based on aSROKTBPHR! TETRANSS TE0IH SRiLIEAGES Of different Body portions.

8. The method of claim 1 wherein said obtaining biofeedback
includes determining an alcohol consumption of said player using a near-

infrared absorption spectroscopy technique.

9. The method of claim 1, further comprising storing said
obtained biofeedback and environmental feedback, wherein said processing
includes processing said stored biofeedback and environmental feedback to
determine said emotional response based on a historical trend, and wherein
said action is suggested if said emotional response is determined to be

consistent during said historical trend.

10. The method of claim 1, further comprising using said
emotional response determined from both said obtained biofeedback and said
environmental feedback to determine a design change in said gaming device or

to develop a new gaming device.
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said action is suggested if said enotional response is determned to be
consi stent during said historical trend. 10. The nmethod of claim1l, further
conpri si nyousiwmig4®ai d enoti onal response determ ned fromchatskowaird4dbt ai ned
bi of eedback and said environnental feedback to determ ne a design change in
said gam ng device or to devel op a new gam ng device.11. The nethod of

claim1, further conphisi mTgePeidiRbd HY ddid N n&rﬁ'}‘é‘r”@orﬁﬁfﬁn?”ﬁbl‘f@ﬂﬁﬂng
response to | earn behavior and preferences of said player. 12. The method
of cl ai m lfrafrumg husing eaidr esiotignald stspomsai togleatre tiebavieaiahdobteferesdes of

bi of eedback nq sai d environnental feedback have becone stale; and
repeating §Q%d)6¥ﬁrai ni ng bi of eedback and environmental feedback to

determ ne an updated enotional expression, if said obtained biof eedback and
said environnental feedback are determ ned to have becone stale. 13. The
met hod of claim 1, fdgtheTheanpthodidgfglaimgtfaghét cgnprisihgonal responses and
their matchi ng bi of eedback and environnental feedback for a plurality of

pl ayers: and gener at ABlETRINKPGT iWhethek o&pigh cobtained abiofeaghackomndf sald; d

pl ayers based. j I |0, .regponses and their matching

bi of eedbac%ﬁg'rrl e%@%a?foe?\eqn%ﬁt%g?]taggé%b%gm? &%If a§\§jsystem for a gam ng

envi ronnent, the systgiBipgRidi¢ obHiniAY HRbfRetback Bnd@fivirgnimentl ficedd=(d\
present in said gam ng environnent; at |east one biof eedback subsystem
coupl ed t olagleterring amdpdatest emotionabexpigspions éeaaidcrbliaingd bighe s at

e o L PR Tebah G Bl et Ve B nt B e o
adapted to obtain environnental feedback that
13.  The method of claim 1, further comprising:
aggregating emotional responses and their matching biofeedback
and environmental feedback for a plurality of players; and
generating a profile associated with at least some of said players
based on said aggregated emotional responses and their matching biofeedback

and environmental feedback.

14. A system for a gaming environment, the system
comprising:

an electronic gaming machine (EGM) present in said gaming
environment;

at least one biofeedback subsystem coupled to said EGM, and
adapted to obtain biofeedback that represents at least one biometric
characteristic of a player of EGM;

at least one environmental feedback subsystem present in said
gaming environment, and adapted to obtain environmental feedback that
represents at least one stimulus present in said environment;

an emotional processing device coupled to said biofeedback and

environmental feedback subsystems, and adapted to process both of said

44



represents at |east one stinulus present in said environnent; an enotional
processi ng device coupled to said biof eedback and environnental feedback
subsyst erssQ 2009di3amapt ed to process both of sai dobt ai nedPbirafse@doaniks and
said environnental feedback to determi ne an enotional response of said

pl ayer; and a conponent coupled to said enotional processing device and to
said EGM ; ; e i g L PRIBAART ! from.both
sai d obt ai ﬁg%'@%%gﬁgggﬁegn%ﬁgalgﬂeg%bwgﬁlﬁgﬁﬁil feegggcﬁyr {H oé?%ﬂ?glé{eest% an
action to endgichakespbase bbsaldiayeadabdwar ds said player. 15. The system of
cl aim 14 wherein said biof eedback subsystem i ncludes an al cohal detection
devi ce adapted to deBOMPRNSAN CRUBKIKLIO $3IA QIRYHANHH Ppcassing gevdse@nddPng a

near - M1 aLed ABRPTAN] A05RAGHIAaC0RY SASRDLA B pdke TBBRNRLPMRlpakal m 14

c
wher ei n sai"d conpdnen eés a contro

change, basgid ebtawfdd bitsteedbadie AneNBaidoBAVIrdraAeRtas fFeedodtk’ BMRfUghesf apai d
EGM 17. The system of claim 14 wherein said conponent includes a gane

server coupFiéen tourdartakediet isadirdotechtiyyardd sei! player.uct a change, based on
said determ ned enotional response, a paranmeter of said EGM and a
characteristic of said environment. 18. The system of claim 14 wherein said

bi of eedback subsyst eqsi nCiTHdesBtdHMRA RIIESHA OWHPBSIAI N OBjcTedtatkem
adapted to obtain a plurality of inages of different body portions of said

pl ayer andsubsyséerar imdhelesaiat alohiobriEtectespaleyieef mdaptai do i detgervinef an

di fferent bopd ortions. . 19. The system of claim 14 wherein said
envi ronnen?gﬁp%f) eﬁWB%%ngeﬁ?'ﬂ%cﬁ’lﬁﬁ%rs Usingn\A r BRAEIAYTERY n@P§eicBcessor

coupl ed toaaégllh&%%bgqg&rﬁ nsor adapted to detect said at |east one

stimul us. 2 e systemof claim 14, further conprising a storage unit
coupl ed to said biof eedback and environnental feedback subsystens and to
sai d enotional processing_device, and adapted tqQ store historical

bi of eedback and envi 1BnnehbaIsysiesa R eleinntowhateip saikherhaeeentigeleaes Aonal
FESPONSES  controller of said EGM that is adapted to change, based on said determined

emotional response, a parameter of said EGM.

17.  The system of claim 14 wherein said component includes a
game server coupled to said EGM that is adapted to instruct a change, based
on said determined emotional response, a parameter of said EGM and a

characteristic of said environment.

18. The system of claim 14 wherein said biofeedback
subsystem includes a human expression recognition subsystem adapted to
obtain a plurality of images of different body portions of said player and to

determine said emotional response from said images of different body portions.
19. The system of claim 14 wherein said environmental

feedback subsystem includes an environment stimulus processor coupled to at

least one sensor adapted to detect said at least one stimulus.
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that are accessible by said conponent to determ ne said enotional response
based on said historical information and matchi ng enoti onal responses,
wher ei n cwopoersivws adapted to suggest said action to mouasker®411fs sai d
enotional response is determned to be consistent during said historical
trend. 2 1. The system of claim 14 wherein said enotional processing device

is further adapted togper fTagnaystérhndeais i1ag fgthér edrapriingl a seFEGE LMt O
| earn behavi or and preferences of said player. 22. The system of claim 14

wher ei n saic@upledt foosrif tp@t@@@lbgph@r@eenw@nraemtar fe&dba@hawwstem%@nértm ne
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sai d bi of eedback subsystem and said environnental feedback subsystem 23.
The syst emtludt arleaaaness;blé byt $ed coompriesit g :detemnisefsaid ayooteyeal iregpanset | onal
responses ndﬁéhelr Ita@%?ﬁl of eedback an enV|hronrrent al feedback for a

plurality a9Rr s a Ifermaiieraltd Hgatehish reMetional oISSPOBseS t h at
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east Sone.plers; Ig?r@ggﬁac |sg%§§§te9f"t§aér%§ﬁt a? s% Exgﬁoﬁ”fg HH&'@ﬁal{ee?'ﬂOQQEies an

t heir mat chi ng nvi ron ack. 2 A gam ng

appar at us, eowtphabresponss id éetetmineel tbi bnf emilistekt danepsaidddgtbadalttrerat. ovi de
bi of eedback i nfor mation t hat represents at |east one bionetric
characteristic of a player;at |east one environnental sensor adapted to

provi de environment al, feee!*ﬁécéélsté?ﬁ%rf'gf’é !n%‘ﬂnﬁ%euh%eﬁ&%%tﬁn%p | &Askin ‘r??”e

stinul us present in a surroun I'ng environnen I ona ocessl

devi ce coupkeidetie fapher Hiabteadd ardtraimin g@u nézad @ﬂcﬁt&ﬁfafﬁ,rems@dt@pt ed
to process both of said provided biof eedbac sai d environnental

f eedback i tgainmehiayier eadduetarences @’rﬁaé(ﬂrﬁtaYQﬁal response of said player; and
a conponent coupled to said enotional processing device and to

22. The system of claim 14 wherein said emotional processing
device is further adapted to determine whether said obtained biofeedback and
said environmental feedback have become stale, and if determined to have
become stale, is further adapted to respectively obtain new biofeedback and
new environmental feedback from said biofeedback subsystem and said

environmental feedback subsystem.

23.  The system of claim 14, further comprising:

means for aggregating emotional responses and their matching
biofeedback and environmental feedback for a plurality of players; and

means for generating a profile associated with at least some of
said players based on said aggregated emotional responses and their matching

biofeedback and environmental feedback.
24. A gaming apparatus, comprising:

at least one biofeedback sensor adapted to provide biofeedback

information that represents at least one biometric characteristic of a player;
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said EGM and adapted to use said enotional response determ ned from both
sai d obt ai ned bi of eedback and sai d environnental feedback to change either
or bot h awganw/iBagoanet er or an envi ronnental paranet er. PRB/USTHQ/0PAT at US
of claim 24 wherein said gane paraneter includes any one or nore of an

adj ustabl e: volune, light intensity, skin, prize, difficulty, activation,

game speed, color, thempasgarghed yeeavird@aentadmyshsor paidapéstt teveroviaed
requi red nunber of pIt 3yers 26. The apparatus of claim?24 wherein said
e

envi r onneneaYirgunents edwmcl@fgrraﬁpon@n@a@rrerm%erm at éepsdr anerr timulught i ng,
noi se | evel cti.on, er f near by persons, displayed

adverti senB‘Fﬁse{:‘gm%ﬁt‘”%ﬂ‘?f“&ﬁ”"&ﬁame{‘y 27. The apparatus of claim 24

wherein said at |eashnQigotir %%’(%Kﬁgs@@ﬁ@é dotpledifssAn mbeedphckiahact i on
devi ce adapted to determ ne an al cohol™ consunption of said player using a

near - i nf r aeedraisentat i sensoPe ctanos cagapted ctni proeesL 8bothhef appir giragidefl cl ai m
24 wherein, said at | east ane bi of eedbha sensor . i_ncl udes  a one, or nore

o el VARSI a8 e co B dr ST IR 16 Lol BMBiEe, b
sensor, el e nsor to detect nuscle tension of

said pI ayergﬁ]torneggel e?@%%ﬁﬁ%%ﬁ | ogr a‘?‘nﬁ EEG sensor. 29. The apparatus of

claim 24 wherein sai d @mpeastt conpleni tof ®xdEmedticahpoocdssiigudedce andlteast
one canera ad:£t ed to obtain a plurality of images of different body

portions oPaiSdr@Mhianrerdantad ta YneheridSpeiangl saShsgreterpmedHiay R4ii ne
coupl ed t 059 el kel LT LA RIAREM, £eglste[IRRRAL AR | onal

response fromsard I mages |ons appar at us of

cl ai m 24 wbethei gaAR) ;ﬁbr@mm@m@mén _eno.hmlﬁ_@n@l perﬁm@ﬂe_ker coupl ed to visual and
audi o outputs, and adapted to adjust said outputs in response to said
determ ned enoti onal response.

25. The apparatus of claim 24 wherein said game parameter
includes any one or more of an adjustable: volume, light intensity, skin, prize,
difficulty, activation, game speed, color, theme, game type, wager amount, path

and level, and required number of players.

26. The apparatus of claim 24 wherein said environmental
parameter includes any one or more of: temperature, lighting, noise level, music
selection, number of nearby persons, displayed advertisement content, and air

quality.

27. The apparatus of claim 24 wherein said at least one
biofeedback sensor includes an alcohol detection device adapted to determine
an alcohol consumption of said player using a near-infrared absorption

spectroscopy technique.
28. The apparatus of claim 24 wherein said at least one

biofeedback sensor includes any one or more of. a galvanic skin response

(GSR) sensor, electrodermal response (EDR) sensor, electromyogram (EMG)
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3 1. The apparatus of claim24 wherein said at |east one environnental
sensor includes any one or nore of: a canmera, a mcrophone, and a proximty
sensor. 3R0 200ve13appar at us of cl aim 24 wherein said enot ipomalS2@oeHEsSi Ng
device is further adapted to performtraining using said enotional response
to | earn behavior and preferences of said player, and is further adapted to
det er mi ne whsidmee saedsabt & netbtdotof erdiohck tansiosai df eswid opydral aneedback
have becone stale, and if determ ned to have becone stale, is further

adapt ed t o clesdpepeenialoosm diRGheaneeof eedback and new envi r onnment al
feedback from sai d bi of eedback sensor and said environnmental sensor. 33. A
nmet hod for a player of a gane, the nethod conprising: obtaining biofeedback

that represents at |egst qme bbeaﬁmé CofC lRRHIRC ar WHdr&inokariiat lBhaY @he
obtai ni ng environnmental feedback that represents at |east one stinulus

present i nbinieedhagkosenser inghedas:sai d pl ayer is playing said gane;

processi ng both of said ohtai ned biof eedha a sai d_environnent al
Pecdback Lo deter i nét SRS HEETACATHER. 18 Ouarh 2opity THGEe Y sai d
emotional  HERRERSIKoSLGHiIBhEBHshitPhat Bpgai d obt ai ned bi of eedback and said

envi ronment al feedback to suggest an action to undertake that is directed
towar ds sai d pl ayer. addumahexpetdsich odcoginidion GERhengine saipled)éorsaidnatll udes

one of: a gane played on ap el ectronj am ng.machine (EGV) by said player,
S ohys: cal TSN AT GG thaTeR RE Qs e BNDE ] EBTRIOBRI GPENSRERT S8 gare
that inclu f ering gane. 35. The nethod of claim 33
wher ei n saimjé%%st g?ﬁﬁaerﬁibgggm%\%gi ncl udes determ ning an al cohol
consunption of said player using a near-infrared absorption spectroscopy

techni que. 36. The nethod_of claim 33 wherein said obtaining biofeedback
and environment al f edfbacl hen@rpdeatugsohgclaiml dhalvhsrens sepponent

includes a controller coupled to visual and audio outputs, and adapted to adjust

said outputs in response to said determined emotional response.

31. The apparatus of claim 24 wherein said at least one
environmental sensor includes any one or more of. a camera, a microphone,

and a proximity sensor.

32. The apparatus of claim 24 wherein said emotional
processing device is further adapted to perform training using said emotional
response to learn behavior and preferences of said player, and is further
adapted to determine whether said obtained biofeedback and said
environmental feedback have become stale, and if determined to have become
stale, is further adapted to respectively obtain new biofeedback and new
environmental feedback from said biofeedback sensor and said environmental

sensor.
33. A method for a player of a game, the method comprising:

obtaining biofeedback that represents at least one biometric

characteristic of said player;
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renote fromsaid player to obtain said biofeedback and environnent al
feedback. 37. The nethod of claim33 wherein said obtaining biofeedback

i ncl udes wbtaeaizmopupi | and iris behavi or and eye novemremtusedoIvaiids pl ayer
to identify a particular stinmulus that caused said pupil and iris behavior
and eye novenent.

obtaining environmental feedback that represents at least one
stimulus present in an environment where said player is playing said game;

processing both of said obtained biofeedback and said
environmental feedback to determine an emotional response of said player; and

using said emotional response determined from both said
obtained biofeedback and said environmental feedback to suggest an action to

undertake that is directed towards said player.

34. The method of claim 33 wherein said game includes one
of: a game played on an electronic gaming machine (EGM) by said player, a
physical game that does not include computer-controlled elements, a game that

includes a wager, or a non-wagering game.

35. The method of claim 33 wherein said obtaining
biofeedback includes determining an alcohol consumption of said player using

a near-infrared absorption spectroscopy technique.

36. The method of claim 33 wherein said obtaining
biofeedback and environmental feedback includes using a plurality of sensors
remote from said player to obtain said biofeedback and environmental
feedback.

37. The method of claim 33 wherein said obtaining
biofeedback includes obtaining pupil and iris behavior and eye movement of
said player to identify a particular stimulus that caused said pupil and iris

behavior and eye movement.
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