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10 BACKGROUND INFORMATION

There are numerous types of games that people play for
enteﬁaihment, 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,

18 etc.), or a games that include both physical elements and computer-controlled
elements.

Computer-controlled games generaliy 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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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 leve!l 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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of manufacture that
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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DESCRI PTI ONl@¥erTapd SECRRRPnantBagPlgd tpHeaideRigtiqag! processing device an
20 said EGM, and adapted to use said emotional response determined from both

said obtained biofeedback and said environmental feedback to change either or

hoth 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.
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15 Figure 2 is pictorial representation of one embodiment of a
Human Expression Recognition (HER) subsystemm measuring a player's
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.
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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 andf/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 environmentai
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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t Ihe pl ay8r h@m"ess%'@m eanegniignphodyhexsp e tsaaRifion @micébm@aswegw%i _
oatching ¢ on AT RHIHARS BELAG: Alg Bl cpBBth RRRARIBhCand M ©

mat chi ng i nébersmti on, conbined with any collected 15 environnental
f eedback, on a gane server or player tracking database (or other

suitabl e storage uni thN&Player ¢t ferkentified, for example, |throgob A pleyer card,
envi r onment usdhoRRbRERRAAE, Blosific SERRMITEH! (oA Nl FeBlaic | s

to an equi pment system device 0O e casl no énvironnment t
comuni ¢ét i prity ebm)u ptadmity deliagefe.d.r & neprdapedseses ,seseonratt)y and so

t : 0 ath j i t k. Th i t
e A L L G g g
or environngpteent@edhack bibfdelBadd)aN®i chitamkiftedRbrRAEL thatfte being
enotional response and matching environnental feedback can be

aggr egat ed presentedpitahet tiows sthdsesdosiates pis npatelyisg torthenidentifigdaglayer.

Stiml i andreerRdb Rt o RaTb e ST il b S enf SR
t hr ough16hecpbonpreptdl fepabadk, dgyiaC gambr sarvéher glayer Sseickery dathbaset(be

pl ayer tracking database on the network and may be used to
appr opr i at eptheqsyitadle steageiniteiad nefarke gani ng devi ce and/ or

envi ronment £o_maxi g, L8Rt b HidrBb AERRLor (Rleliinb Bukiafit can

pl ayer. The player tracking database can al so ned in one
enbodi nent albo bagitotitied trs en efjuipatant systengdevice diube masinol egironmeabtrst
to understand bl BYSEaRiel SUSED Hgvecking dtbn I 80y 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 1o the player. The player tracking database can also be

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



environnmental elenments. This information can be aggregated and
incorporated into future gane design and environnmental design (e.g.,
musi c, co fers, etc). 5The bi of eedback subsyste =
enbodi rren'lt‘ﬁﬁgﬂugﬁ%())&’;bl e to provide certain physical fee E&Jgam%?utlﬁe
pl ayer, including but not limted to al cohol |evel, aggression, etc.
Wih this pgel6aldbResRagkyeAneRaRod BPPArbhSRsRbei@ies | f any
subsequent responsne Eshqou g %% ta[<en (e.g.? slt op gel l'ing drinks to the
pl ayer, deasmhirvatrentdelgnentag Tsvintoenationtae be sggragated ard 'tn):orporat_ed

OOl 10y 0 ETOILEN h L AoLESSAN5, HURR, BB

associ at ed é{{c;_h the specific elenents of the gane being presented.

The enotion of the player (as indicated by the biofeedback and/or
envi ronnent al f eedbaclkie Waieedeatkwibspeient efdriegrobedimeghiseiseablettp me,

and adjustnents, to the specific,or o r. 15 el n f the.

gane/ envi ro'?{%'rq{e Cc%tﬁ'rb%h%hc&ﬁefgpg%oﬁtﬁg p('%’l?lr ’s'@agﬁ'”?ﬁ)éj?agmrﬁ?%d to
maxi m ze t hgcemdl fdveki dyResiornletts Wehtiie phlsiysifeedbhckO8Re eamRdiméie
el enments of the (tgarre that are stinmulating to the player can be

r educed/ r ertbeadetarmings if any palgesugnt resppatg gipuldpe takeal (8. piten saking

entertai nne [ t%%?é/ i.ng: . 1O i he

bi of eedback ne%ﬁ%%ﬁ%?ggﬁ%%gﬁ%o [ rrg%fdﬁlggﬁeeglc h%&ﬁ%?us\réguﬂtp’ ?itecg'i gns of
ganmes toQaccuratel y decetdiglprohewmdbddimeper dhle teeteeopnizs whzata plager
found to be entertajning. In traditional gane deyel opnent, thls?(gata

i s col | ect &8 MoHgHY FasPAadige s pIam, SO0 BIRAGFIAUIONAL be GRTadHt
open 10 S o el AembRECH N, ThREUEMYPeabhBl. 3RE ootion of the

m sinterpretation. Further, by mainhtaining or otherw se storing
i nf or mat i orplégardhs axdicated by the bipéaedback Rhdigr daviedrasstaltfaedbaakicembes

whi ch el t timil at ed I .and i t .enbaodi t
s abl o to Bromptoary Hrdele Hagritiany tdiinstRIPE s nSEr S SRl T ar
el enent §5i ne|sHRHRABIAAE gaAE/EHIBAMRhOBSN BA nidtR: EaINg the cBlifsbaTems game
ganes, for the sane player and/or other 30 players.

bei ng abl e tognaxigre/etanteraivmenhiali i theddalighc k) seme case®die of ot hg
oo bl 4SRS EEeR Pl L betePaRE 1 close
gam ng devieduced/cemowl, 830 pkay ereste antidipativa, whisspass praviiéshe ganme can
be ascertal enrﬁgl"tainment to the player.

20 By being able to receive the biofeedback feedback, one
embodiment enables the future of designs of games fo 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.



5 If such environnmental influences affect a player's enotional
response to certain gane el enents, one enbodinent is able to nake

adj ustents to the game and/or environnment to appropri S
t he si tuatW%ﬁ“09/13490)g For exanpl e, one enbodi nment %5:?%5@2/9{22&

recogni ze unheal thy, inappropriate, dangerous, undesirable enotions

or states of a pl iy H%%B]%eto]rg Qe Er?ecgmﬁﬂwe%?a‘?”f@#{yﬂaghg‘r“ ;%/(e:ﬁgggoﬁo

proactively. Thus, if BB hg I RCr 6AsT N

the resul t sotpbr amgm@rnﬂ/mmmtag (slechi o dluetnst esther pduple aistloge oper at or
can direct a security guard into the play area for further nonjtoring

or investi gROX&MLY. awrt@we?ratwrfa aa'dpcntahafr spgn%ﬁetﬂmﬁ ddlayoliHe APRBRENI ng

t he | egal le
super v sor 1€ Sl TN RIS AP IRpBhk: B ETAREcA R E s aiRas 2
wai tressH aifidiich eadramhertthlenhjau:es aﬁegbarpia@epeemnomltresﬂmsbde sertain

stimulatin ncl udi ng deact | in t ame) . . Var i ous
Srhodi aent 0SB HATHERE G SMBO AT i oI5 T MG AP ERIS B ORER ng

machi nes (Eﬁ\@bperﬁxﬁfoﬁmtcpbeyr%bn%mmregglﬁ@s@taaﬁ&x9 , XBOX, Wi,
Play Station, etc), online gam ng systens and- devices, and the I|ke

20 Exanpl es of EGM |H¢trlaxdmplewmeambmmeht isiablstotrecognize urrla@arlihYes
pachi nko machi nes eo otter ter ermn

D o o raebroptete, datasPH it el it dions o LS d plels D ke o

term nakg, & @eembicrkdfprie Ao Broadtildly.- TROE MR plRABES, beabhirky
forth. O her non-exhaustive and non-limting exarrpl es of devices that

can pl ay galﬁﬁ@aﬁmimmm@%weé@%@tcér%gamgamé/@rgvutadaqlgﬂwe@ééhe

per sonal di gl 0Bl AN el PP TP Bk HRSREDIa) BB oot e, cabl e

or satellité’se oxes ncor por at e

ei ther or bmbhncﬁngnmﬁummstgatmml Fedhanif mamrdaUemmnma@rgmmng
shows one enbaoadi nent of a_bi of eedback subsy st%m 100 adapted to detect
enot i on f r ofiFdeddl @ieahobliBit AN ARRTPPEAIEALIQR CR PetiRken PRENGRP SHRREYSPem

R e e A L A L o]
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, lotio
machines, video keno terminals, video roulette terminals, video blackjack
terminals, multi-game machines, and so forth. Other non-exhaustive and non-
limiting exampies 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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WO 2009/ 134909PCT/ US2009/ 042145 directed towards facial expression
recognition, body expression recognition, speech recognition, nuscle

t ensi on n%wog,gﬁegy brain activity neasurenent, al COh(}bﬁh@‘&%h"g?HS

measur enent s, t enperature neasurenents, and so fort
non-limting and non-exhaustive exanples of bionetric data that can

be 5 noni t oy, d%%%?:%ﬁ?%ﬁczﬂmé}érés%n%%%%@QQE%%E%H‘.ré@&brﬁ’t&ﬁ( or

ot her bi of ee escri bed n r deternm ning endtion
i ncl ude bl ospbguhassogrétion) eaudcle @hsipnskeasustraent; beaih actviguoeastréyeot;

et oL onsrGHo Bt s bBu Sl blberAlr S SbkRtih Ridale
embodi ment gﬁn&%ggmﬁﬁ@gH@%n%kﬁ%ﬁhérexa%uwtﬁéme%ﬁ]aé@'trpa‘t%sﬁl%ck

subsystens descri efeln can be adapted to perform
above- me&dsumeniared and robastirad biidhd biohesdbiack dalbsyster ri§0 @aidicxmitikerski n

R R | ect | E El EMG
For " dot ect i DTerdLers STnSTENE Sesbel dBrn (A YT SR ahary
ot her 15 tesleaa%\u@s%uréthféahi@fe@%ﬁih@&tﬁﬁl@oﬁ@urbtﬁltf@r Rsigiafde’ ede bthatygh

tenperature neasurenents or through a canera enploying facia
expressi on PeRberiris charagtadishesd prajo seayes, moeelg tension fagiakand-kadyt o

herein as Human i cognition (HER). Exanple uses of

Gal vani ¢ Sk%[ﬁﬁ%%é@%%@g%%lﬁ%devi ces have 20 been in the fields of
psychoangl ysi s and | i@néleinpotingent ohttik bibfeebdbaticadizyeicne xatmphe/os bthan
in Figure 1 represents a GSR nmeasurenent of an enotional response of

aI per son ( shigfeesbagk pubsystempdgsariped hersingapde adaptatblogasioamiBat , t he
105" hed " . o N
player Jé%@%@%h%é@%sﬁméﬁ theBbmdfc th ?ﬁh&ﬁl&@lﬂﬁ act wit

two el ectrodes e two electrodes 1 108 are
coupl ed by Respmns2qGSR)or@ectartderngl Bespdnse (EBR)sElrsttomgegiace(BNIG)

thus formn n _el.ectrical, circult. n skjn i.s a good
conduct or o%rgfa?&k’f’g@?‘{sﬁle \‘ﬁ[‘?‘ﬂ”d‘?ﬁ‘?%ﬁ?%%&@i"ﬂ@a"awg@sﬁ %reotﬁ?r about
1 mlliqB oRERNigES SThe kidleéiRk Hatd18ard 818b DealttiRed Qﬁ\@u%ménﬁ&aﬂjre
property is correlated to the fact that as the player 102 is

enot i onal | ymeesaeiféslof Hrewdpe asmeraemployingfpoigl eXressipr resiogpidien102

il d if | ] - ' . i
2 const ant . % PO, peRU sspatiFgPierict| et SRAFEGRerRR,SOT 1o
el ectrodes RE6ogbrlHERPer OChnm s | aw, resistance (R) equals the

vol tage (V) divided by the current (l). Conduct anceéSG% is.the
i nverse of resistanceéafamide uses of Gajvapicghign Bespanse GSR) gevjges 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 chms. 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,

11



The GSR device 110 neasures the current (I) passing through the 5
pl ayer's skin, and is thus able to cal cul ate conductance. Using the

change i nw@rfvsiance over tinme, the GSR circuitry 110 pega@Blosod29ss
measure enotional arousal. A device 113 displaying the neasurenents

and cal culations is coupled to the GSR device 110. In one enbodi nent,

two conduct wikgerealss sEmemoagie dlecttiemoensii1tg, PBeOGHR Bewi ce
110. The first is a neasurenent of tonic conductance, which is

sonet i nes r@EIERNGE (Y egvalsithe velraa i added By the qustany (1)-seenguctanee
aver age CO“@%W&%&%;&; rlésﬂgﬁﬂée o, RY VY| hngbd- 4y F&@W@S a

baseline for ‘a parti rvid The second is a nmeasurenent of
phasi ¢ skin conduct anites GBRI ddvides1 Koimetsures the tarerddl)tpasaing Sriongh the

Conduct apce 15 Response, (SCR).. . SCR is the copductance changes t hat
e P R (T 3blE T c R ReR. T Perpanoai

anpl i tude, Lol fREhce dveftifb e GSR dilifry 1809y 8bk tbin‘?gasnﬁ?@EhLo'ﬁHH&l IS
t he change 1 n conductance at a given point in tine, while the ofher
conponent s aogsal fededte 843 dEpayieMthe anddsRirérnenisridezhicuatdinsis ay a
GSR response 114, def i a iod of positive 20 anplitude in
response tocqéjpiefq Mngﬁ%%éﬁgaqbs the time between the stimulus 116

and the begi nni ng 118neheldhhddifeMatidBoilRtaricedfeadtiréPehisfal et he
time fromthe beginning 118 of the response to the peak 120 of the

r espons&0degmpleyed dyithe Ghlkdexies 4! The destécaimaasdreroentof tame

response 11 -recover I I i res se
peak 120 an%’nzgd? te{nﬁrghﬁﬁ?éﬁﬁya?é%%ég{éfg ﬁgé %3%&”&%@&0%(;&'&@ I n
one enbodi NEYCL). SCEL ISR doviage chhQuaant®levekdiricatdanpsirnoieans isussd as

| at ency between a response and various stinuli to determ ne, assign,
estimate, of Pesgline Al apagiculsy indiyidaals ﬁ@epﬁe&%‘? ‘SI@TQ%U@%%BI%IPH@SWO.
In anot her GabeGhdRMncd IR OMLLRRs Jafreal S sikip cohfuliapact and

| evel of 30 arousal to the stinulus ]e:. fromthe rise tine and

anpl i t uti® dRespomsedSER)s SCR isdihe lcondueianomehangesithat cecamphen eaposed

Sho ! BB b o HRLH ol LA Ao i res o
the stinmul ugmd lghd R&t-tdSvery\tings!ahmplitudldlislthe ebrRkfiRebaductasdEata
stimulus, an auditory (sound) stinulus, a tactile (touch)
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

12



5 stinmulus, a gustatory (taste) stinulus, and/or a conbi nation of one
or nore of these stinuli. The stinulus 112 can originate froma

gam ng dey froman environnment proximate to t o Jd%h1.45
devi ce an:?h? %@}S?JQ% 102. The GSR response 114 of Fi glfr&gl% |smonlay

one type of Electrodernmal Response (EDR) and ot her techni ques for

measuring EpRy i fhMéﬁmmﬁﬁtmoé%f%%ég%&ger%@ tﬁ?enaﬂd)la?@%'pé?ﬁﬁl%&@d by

t he bi of eedback subsystem igure 2 is a
di agram of mdidatesna Egpifiessi emoiRewd gesponea iq HERtamudbieydehi 200 (whi ch

b i dered t bi qf eedback. subsyst.em,i
b0t oty adamt cd (erdniEs Bhing: SR 3SR Ve BB enonal
response of okgoml(avel) étﬁ’ﬁulh?, dhsusitd eoﬁﬁd)lé{anulha é)fs%ﬁ@r(mﬁh?rent,

the HER 15 subsyStem 200 incl udes at ast one canera 202 tha
records & rstipduseca giistatosy fiaatee stimofist and/hea somiinalion pi 2ne Phensa®ér a

202 captureg a_seri f _partial,or. full ho i 204 . of

o ayer 107 heda tBnfe o sk 3 St dgingl® fim RGN 96 endBpfrom
enbodi nent , af BavikFeEireama@std Beejantifg dadica SHeNhe BRyEMQEESTREEIR om
a plurality of canmeras 202. 20The HER engi ne 206 of one enbodinent is

a sof t war e [RspgRean b obFigure ¢ énpoly onertirgialflectredarmae Respansen&DR e
stored on a coppt ?é%%hﬁ@%g%nemgﬁgdggﬁeégﬂqn réshof SR stiRhuIQd 4¢3 can,

har dwar e storage uni execu y Oné 'or hore processors.

HER engr0e R&pHedomped by tHehsiofesthack 20kkyatgan 80 ofiFigits &l ity stored

i brari es containing yvarioqus body expression classes 25 (e.qg.,
libraries for body pdéélg'dﬁeez @)@p&@@%ﬁ"&ﬁgai’g@aﬁ %EW&PS'@Q Qp'gﬂ'é (BER)
appendage e ' ; B | el higREdbAI S ubsyst
b 6sa on B B B e B L e B gstem
conbi ned i ninonsi ergbedifriet)aadaptehih maasure o pliwdviserdetemtiee ar gmaiivnehs

can described usin ustom ressi on se ies, for exanple,.i
markup | angeage st hE P HAE R SniETANE Fnn ShSEREy tethER

i denti f ysanglistgsen beo ihdes! £ &l Snardn¥PRes hanscdras atrBsponse of the
represented cl ass. Anot her enbodi ment descri bes expressions using

stored i magRlayeintP4tsi the spaidus Hdval i PargeteolGeantiiop a spries @ paglial or
match for t | ' a -

mmges. 204, I RERHERAYER0LBEIETARE 110300 spnde the images ORI BHHER
102 by fi ndemgingé 866 clrmsrs embatirhectether HBR&Enginet 2065 eosivas end dssémbleg
208. For exanple, the player 102 can be _determ ned by the HER engi ne
206 to be s'P{%ﬁ‘r@#}m'ﬁ&%P'@ﬂ'Wﬁ%”ﬁ%?p%ﬂ on 216) or |eaning
backwar dg (from a desgid RERWhgHSP06 6 &% EnBBYIENL i RIERW R probffn BER
engi ne 206 can obtain a

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
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plurality of facial elenents, such as nouth shape and eyebrow
position, and 10 can then match these el enents against a plurality of

descripti %@6@9/15359 facial expression library 210. For P%’ffiggluﬁmztlﬁe
e 204 to a

HER engi n conpares the player's nmouth in the inages
smling description 220, frowning description 222, or neutral

descripti One)%%éssia'r'i@u%sﬁﬂ& ﬁﬁaﬁé’ﬁarfoa@siﬁ@%ﬁérwm%ﬁﬁgttb%e@wﬁ/ fAEOWS
in the imges 204 to an up slant description 226 or 15 down sl ant

228. The HEFosesjinmaict?fg thapaticolar espisspientdassr esul ti ng mat ches to

determ ne the player's facial ex Lon . | n.one

enbodi ment, the HER dRGIMO° J9BIEEAUBHPETIER RRSBP 298 etorife® the

posi tion( s)pddtard dfike bRRBETO2BY fin@iRE tisa Blobb&tdnAtaR dekbORRRE inMé pbsture

described in the armexpression |i braré2 212. IE%E exa&rl e, the_ images
AP RIEHR

204 rmay Bhoikrera208 0 gn expaivla,dhe playenil €2 sanbe by thediERsmgine
d the HE i . : - ! SIEl _
The nrm oot BE SR OrkaRi TR CortibR 2184 bPcAG BRI Bt ok

si de (descrapesaiptida2)y18).or a single armraised (description 234).
Further in one enbodi nent, the HER eng{iéne 206 can obtain the 25

pl ayer's hand expr esdMNehirPpdheimagesagbdhe bIER sRaing £901Garphiga a

I ¢ : . . : . 3
oot o, AU SRRkl S1Bpds GRS S0 ahd B i
cl osed (desecan ibenonai2B&)ese elements againgt a phuraligrds desoniptions tith theHE&lal

[ 206 and/ or. th i d ib he pl ' h
R e T L i Y e
enot i onal rﬁmﬁﬁgfh ihfe PhaYe 20 Ao EMling eBEMRTon BHE Fodmingy

m crophone ch be integrated in the_canera 202), receives
sound fromestepivmye?, aorutrahdessentien 224 dbamtERIgnaing 206aniisn

Cebains on PUGREERT PRYRR e I Ao B009 BN e LRgn 220 Gr: "
t he HER18Nodden 206t 228 ThHER ¥ngine 200cagnhén oombeelihe kragiltes) hetches

identifying which particular sounds 5 are emtted fromthe identified
pl ayer 102 Pdletonmipe NeplguprsoissiaheXR88EPN. The ni cr ophone may be

s he Pl o (PSR Rl oot OUB g
m cr ophone avor position(bEfrpinaheima@ss 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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The HER engi ne 206 of one enbodi nent can use speech 10 recognition to
identify spoken words fromthe sounds nade by the player 102. The

wor ds ar e wQuRghsdyPy the HER engine 206 agai nst descrippljiRARybdbiishe
speech expression ‘fi brary so as to determ ne the enotional response

of the player. This capability allows for the word expression library

to be customede BRSEF162 Ad ée‘h"d%'t??‘&%r&f fljétg.% MRHEH diheneES The

| anguage, dialects, "accents, 15 colloquialisns, expressions, etc.
The HER engiBR €@he?0tmfilere whibbackemeurchmoise caidtbus eefains raghlyssnimds

itted by the pl 102, t i d
oxpr eosi o BB et SRR SR dR A HER SEMF ahp 2t "
groans, nOagHplo§GoRaFeco 'iﬂi&ﬂfé@hnaagﬁs%ﬁaémﬁyiﬂgimgﬁ%n p&ticular Sdundef

whi ch can be uséed by 20 the HER engine 206 to hélp determne the
enot i onab rayepunited oom the igentiied player 102 (or muitiple pgraoasiplayers).nabe ve

ol ayer (o) AREray edhiy B8 ARLsRER ARG 1 bR la SRRy MRS,
anot her norerhittédtitong thNgediifentlaydrh e\ AePaMEing Savile [y Hhesdet 25 al so

perfornms the speech recognition and sends the words and/ or non-words
to the HER MirfePharr argilydhe pépyes 188apt ed to conbine the results of a

plurality of expr essi-rqzllé ﬁéég@?‘?ﬁ‘%%ﬁﬁﬁ%ﬁ@?ai”@?% Pgélgbegef.pr essi on

of the player in response to e I mul us, exanple, to
det erm m@ irecodpeiti@®topidanify spekdapprds/frauitipe ssadis Madappdhaplager t0Ryry,

an exanpl e, THANOEE AP reTrAIL Y fin HBR S5 P8 Rovinefdsxeatons piiven

238) and a %%ﬁ e%ﬁés@ioﬁﬁ%?&r?ﬁﬂd&ﬁ ethind Bid EWBELAY réspaks ki thae' re

nunber one" "hand expression escription 240) can be conbined to
det er mi ne tplayert Hvisecamability slgweiasithmword exyirebsian jilpiary todve cusiompizeder

102. I n anather, exanpl e, sl unpi ng..post ure. (descripti wth
open hands (AU e =sBich BRI R n SR R Pl e B 200)
and up $%anégidqepisris NP réRR®RY e i on 226) can be conbined to

determ ne that there_is an expression of disappointnment fromthe

player 102. RearrangiTig HeRensing Hisef angmembaiimess Fameecelie n-word
~performed t&ﬁg%'emu&% aggﬁﬁfgpgﬁ ﬁb'z gg@fcf\%ﬁ{q%?és HZRL s80RYs AESRAS Sourd

exanpl e, raised arns on
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 scund processor filiers
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 resulis of a
plurality of expression claéseé to determine the emotional expression of the
player in response to an identified stimulus, for example, {o 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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10 open hands (description 236) and a frown (description 222) can
still indicate disappointnent, but in such a way to indicate that the
pl ayer 10 enj oyi ng t he gam ng experience. oy
one enbod%vn%?lqt@ﬁ%rbl{/g on or nore of the expression I|brarl’|cglsusﬁu(9%/9?i%
etc. can be adjusted to reflect the local culture. For exanple, the
hand 15 ex ! |4 4 2al ion
of i spl ay Nag oI g Bl o5 il FRIE) it iy B o
commonl y r e229) fellowed &g a qlhek We'dd namber pne'ssintgeXpression (mhscmt@n
manner) anger. .or disgust. ction of SHCh an enoti onal @I‘ESSI on

by the HER icRE b?d@"&%iﬂe‘éFPa ?té”f"ﬁ‘@ baldhes is FErAPETSSIA ‘Ef Byation

notifyin d a

D0 si tuaci QS L blafed ) SuPindifiel SAnTREDEImERY Bostlr (HUSPHLAZ1E)

pl ayers. 5Anmtrheperehamqtﬂ @:{es{:ruztd;ru&?gﬂ)ng)mtbleetﬂ Mhiha’(ﬁrMn pischiptore22) aran
ncl ude cl assi f e displ ayi e mddle

Inon gbscenél%él?é%’g%yﬁ%owﬁzg?%xWﬂﬁ%g%b?@ be ﬁ\o"ﬂ[" fj?Fe(S'fn"}ﬁﬁhFEr es

may be i nCohBRY BlteipPéssich &&%F%dlhtmeﬁiﬁonﬁha uvewmbl Réa%n ing

|ibraries may avail able to the R subsystem 200.” A single Ii rary or
plurality cforne bfhesesanlestxpiessians ¢an be perfertneddo asrive afda somplstely

The 1 br ar 1t 1eERiO ATt ReD £ eBpub b i Sl BRI M
device (g ucdp@smc&gabwfpﬁen i266) hed aqrdwre@iebanmm Id2ven smmawacai?@
Alternatively or additionally, the libraries 208-214 etc.

stored and Wnﬁowtﬁ@@t dwtdn $léc‘rh)@ waydp insticate that the player 102 Iﬁrﬁtl ﬁ@loylng
enbodi nment , | i braries 208-214 etc. can be fairly
static and rral n{rﬁﬁ@ gé%yé?lg:xpr essi on devel opers and updat ed

occa5| onal | y. Howeveiln onpdattesirdent, aaylof oo mge ef theusxpredsien Bitrades and

mot det b f f th
cont ent s of2Erg 1 Pl Eo1 @%‘%w%@%f%l%l%%ﬂhei%a?%%aépéafw@eemewo
ref | ect 1ghangragiGiPnstaly PPl JRSIPHREELIRKIRRERSSINETIR A%

exanpl e, an enotion can be deferm ned by conparing that player' s
resul ti ng den¢ sriddigdingst (dsisafiption 221 which é8 ceromoolysefaned thias “‘Prealyied”

cal cul ot ot SrerPEIRE BB ibetatt HERRDEHGRPprdSfdl Heipgopfor stn oAe

expr essi on ¢mstdriss etfrebsidaesy thePIER enging 206fdaarerableatietdasinotdpanatbhit
originally cal cul ated/ determ ned. The HER engi ne 206 can thus E)erfor m

error corr eskier apHfyingen pa@urity B!éa"ﬁl CIN@ﬁ'”@ TBRREE sPOAS to investigate
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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One enbodi ment of the HER engi ne 206 can process nultiple
persons/ pl ayers sinul taneously. These players can be playing the sane

game 15 onydhfibfLGRt games, playing at the same gam ngpge)iss@oflass
di fferent devices, co-located in the same general area or :

geographi cal |l y di spersed, and so forth. In a given

environnment, the perﬁﬁBné%Boﬁirﬁé@?ﬁﬁ@oh@oﬁtr@ IBrAsPocd-2 enxid eanBat al

stinmuli as well as gane stinuli. gure 3 Is a diagram of exanple

stinuli in fairlystgtigarshmaindained by exprassion develepienpaind updated ogeasienplizo

venue, and how each gtti mf.il usﬁd‘i noni t.or ed [béi S stézm 390 of one

enbodi ment . "OWEVET, UPGEIES fRTYef SORLERAPES °2h aﬁ?’é%@? T02"P8 sitting at
a gam ng cadutephinfiorcdr®é geAommsl. Al18Ner, ainddEhe EShtOME of FHROMraRsY |
the EGM 302 includes a Master Gam ng_ Controller (M) 305, the Human

Expr essi 9n 28&3hets 6an ks adapRyd eveh dinst terrefdem changing seadiliprsior for

equi prent dey| | g |V o] . LI :

Technol ogi e@ﬁéf@ﬁréggc?s( n%@é(:r%%séo %’s@ﬁé@ 5&%&%}@9%@%@% ,ter{)nrll%edol?y nor e
speakers 3léomgdring thhaplagets @eulihg dctiogaghiast siilar hiberisalketiohs (by this
sinplicity, Figure 3 shows the single HER subsystem 200. There may be
a plural i t yelayengerRtRerslaiierapressing 2 aysa ENalions yidiedis R pginex¢(f hen

ther 30 bi t ent her w ' d
W th the ECUIGHSREGh SHASURARPIRERRRGH £ Qg BF ishesSon RLe s
cont ent 10n ihtieed mpresesy aadiferd@BerantioBtan thal drigindily cdéuiated/d@rmined.
305 may shalte D G10TTR 200 620 THE Rrp Lo Soireate’ 323 RATR TROIRKES

304 i nst eady@fresio.N addition to the small systemdisplay 310. 5 The
MCG 304 and device 306 render sound through the speaker 314.
Vari ous envi r onnent alOneewhodisenaf therhyRenging 206aean pioesesshmuitipla he

xanpl o5 1 eSTER REEHS TUle o e sty ralRnkErn BRRISHE B Rt Fserp o
pl ayer s18r @idiffsreatighrabs, maNing bt fheanieysang ddvidesr difergat@sviceggner al
near by gane device _ ) )
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 Controlier (MGC) 305, the Human Expression Recognition
25 (HER) subsystem 200, an associated equipment device 306 {like the iIVIEW
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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10 sounds, or other general environnental noise 318 generated from
peopl e talking, air conditioning or heater units, air filtration

system oth§h, g machi ne sounds, alarnms, etc. Thesgc %@Hﬂyll
are detect ed l[)y oné or nore sound detection and record?ngﬁﬁevfces 32

(such as a m crophone) placed around the environnment, including but

not linited to, '”5'%tm%cﬁ@ﬂ%?dlép?@fhedéngﬁgntéﬁ%ﬂier&odcﬁyl

320 is coupled to and sends the sfinmuli” data over a network 322 to an
Envi r onnent 3G amiB 12, whilsctbe sleviceE0R) digalays SyséerrspnBd ondlye amell spetem

provi ded w t.h cu nt., song. s ction_information, t.he, devjce 320
e or Cor helibgy 56" Uit SRl Bl T AP AR afte HEPIARIA0E o,
i ncl ude a VB12EWRS HeIB®BOMisEshd 6 NVaF lkddfibn 36 B SfalpsydémelisiRay 310.
connectlon seri al connectlon a USB connectlon a local area

net wor k, 5vi ThQJMCCEJBDQ@nd dedioRcie revse) sounel thigugh the speakier 3Bt r a- wi de
band ( UV\B) net wor k, @Hg‘@g%ﬁérﬁ‘g%nﬂa ﬁlag%tua%rl}%s@%aﬁ gn]é P%&H inand

so forth. Oher peopl & 0S€e proxi

envi r onnentak edlvirdimhent SfluBd spste MOBEE l&ﬁmlﬁft:rtdww ncﬂhymausltw@ eRsRDRE)
to the 25 player 102. Alternatjvely or additionally to the m crophone

320, this &RYIVESAMMSIE BPMsn tmﬁrheaﬁb?pweaéﬂ Bcgelebratjon framyplayess or other

t
e 5p. ol dIsE Sutih inf BerSbh Dt RABF HafRl bRl nddtfy BEFRUIce
t hat i s10ecsiuwndd, drythargeneralrreiraninente 0383 1 8gicneedted frounpedgie
envi r onnent ncl udi ng. for e nsi.de. the ganmn 0 cabi net of
Che Eo 505G Bl Copfiionaag NaBk e, HoTBRIe FeeRaoBapoamIt o
enabl e the EgEhide 4ol RFRES efd"er}'iérs@@oﬁha xenm.@vé Héte@ﬁsfd%c}i &nd BEmbBRP

324 for processing. | ocated on a
server renantdsieation @@wesom:ng demgewo b@ab @d a micréphageirplaged

cabi et of el hormAERhERo Bl Bor, 42 kbl Eouti 56

M cr ocons r ot heefacoftiig Havics B0 caumstisard §&%R)the afighul datd b@dr a
processor. If present in_the EGM 302, the ESP 324 can be coupled to
or ot her wi SRetWEHOR%I0aAN ENYIFPRNRNtNIMYWES ProgesserdiESHs 3246 T Br324

ot her compongRbiHe plaGidEPWitRCirrent 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
environmential 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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10l n one enbodi nent, the ESP 324, the M3C 304, and/or other
processors descri bed herein can be coupled to one or nore storage

units 332 ¢ hafpeas@erdapted to have encoded thereon or QRAISWSH2145
stored thereon software or other conputer-readable instructions that

are executable by the ESP 324, the M3C 304, and/or other processors

to perform @idite gt REPTE240b Presstaank pidxiraitgd suvius@ae it ke HESedRacdk
and to adjust a paraneter of the EGV 302 (and/or other system
conponent ) BWECEPYYher sone ot her action to undertake, in response to

t he processed feedbacﬁEA%}?g %ﬁ?{é%ggemyéég%%%%%ggtmgé%@w a

random access nenory ( 0 or ot
har dwar e- ba3Zlocoap edocated itathleayzmhing agbingtdi thEGK 302 Enosiesonths

20 el enents_of the HER subsystem 200, the bi of eedback subsystem
and/ or of he‘?sg&?ﬁdHSHf’%’ ot e APLIraitackios BEEARERNS MIGtaprogesSrpriolen

the conput eﬁTdr@&ﬂﬂ%'zl@S, id@t%f éﬁ%él%éc@éso?{d??ﬁé ia%%r{@ﬁérﬁit?éé’éﬁsér.sﬁor ed

In the storage unit(s e storage o uch elenents 1 n the
st or age unipresSéat iatie EGMBDRAghefE3ME24 tan dgeoupied(to)or 38Rrwiset he

processor(s) isS.repr nt iln.Figure 3 broken 25l i nes.

oo AR RS G e it o B8 loite Bsh BBRT pfids BB RoBs s et thesp
324 gl obal | ygypen2 EGM 302, or per arbitrary groups of EGW 302, such
as those co-located in a simlar area. The ESP 324 conmmuni cates t hese

ggiesm“hi 1@\égnt s tot hén@aﬁ@nslmdmﬁntsmze BRE/EZ4. heayieC Bhandiy @nylsrt em
ol ayer 11 ackere oy BeStsdaleiio cah Ao pl e R g bl orbde RS 32

responses/ gaaea siapiéd &t hand énovabd fiesredh bh oficiisbaiered shereon software
environmental stimuli, such as for storage. The ESP 324 may send the

envi r onment 1018 GRIMPUtEETeadabiedRptsetions tleatarg exeeriablady he kS Edp 324
I's |ocated ybilise 30X a88/8r Behdr o bdrs thHerform processing of biofeedback

15 and environmental feedback and to adjust a parameter 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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5 M3C 304 and/or other elenent of the EGM 302 may associ ate the
enotional response fromthe enotion nonitoring device (e.g., the

gal vani c ;,E(i)g(mgg@g@nse provided fromthe biof eedback sybsNsb@RTHLIHR

t he HER subsystem 200, etc.) with the player 102 and ganme el enents of
the EGVM 302. |If there are nultiple ESPs 324, sonme environnental
stimuli maysRem 8Bt asodate8MiyRr ERdtdhaf fa8pdits @RS BlekRint fkhumnd
other stinmuli may sent to a | ocal ESP 324 i n the gam ng cabi net of

t he EGM 302mnaiches méitheioliinasns enysempmeniabsiimuli, sucbasgeodenges are

performed for associ ati pronmental stimuli | nt

stimuli, and other sﬁ%ﬁ%ﬁgéﬁ{"%‘f? h&&&“ﬁ%?“@'@é@“&ﬁ'@%ﬁw 302
player ID %iréch?é%ﬁlééeif H0: SIM32439 fheaBRNMItISA YL GarPdig, cabivbiRr THd ayer
tracki ng system 336. 15The player 102 is also influenced by the gane

itsel f oh tMeCEE4 sudor ather slament ehthadEBM 304 mayassarisls the emionghd
312 and k J t ' PEY
ele mg zt S > Bgrlgﬁg&fﬁes p%ﬁ% ggnrlx%p g‘goe dtlofl Hg\gﬁgﬁe g%g gﬁ%égg?@lé%kn 0 ngonse

enbodi ment , prbtiged/fiondthe, bicfewdback3flhsysendt 80,gasbiER ssissystsm 208, etc.)
and/ or player tracking system 336 does not capture or recor dgﬁ‘ﬁgi nul i

until triggeethegyayaiel pardgareg slemenia o iedr oM ¢dre Bbiireampatuliple
subsystem } ; rﬁzllq@.q : f g
adversely 5?? E%;ég%'s%({/nqﬁ%gﬁﬁovo uné@%ﬁ!ﬁﬁg})?%% hg{&%gﬁﬁt&o‘gﬂzgﬂh@
processé@l. dahagervgr pBoaed sithy stintulilmahseiER adoda R824 00thargaing
bi of eedback 25 su S ecogni zes. a key emotipn limgis the
per f or nancecai’mf%é‘? %%@M %@% f%?ﬁ?@%aé@mt CEF G 'nﬁhﬂ'? PtPIiOﬁS?SeS
tracking, piraGRMIMEd fHibsstiafindEnliRAHIRARKI dtiRtul FBfeQlembnt QMeuli, and
enbodi ment, all or part of the detected stinuli may be stored for

| at er assocéther gimelothpt aijest eardionshresponseavisin i ye D ajihq devier BB

The envi r okt SEharb ety anf il el s Penas” ™

rather ghan i nstant ameeysa@ronRdsalsoristhesriced Hytthe ghimeutself on the EGM
One enbodi nent of the ESP 324, the HER subSéstem 200, the biof eedback
subsyst em 1¥¥. aswemunicyad thipyob the fiselayes PEReRES 1grand et 4300

may cl assi fyp,StidRibhsg idNoRald aﬂgﬁé Qgri&@?ma'e‘fémé\%gb%}f@tcﬁﬁlﬁ?%oeér Qyed

stimuli classifications 1 nclude gane stinmuli, soun person
stinmuli, ettborodghShespeakarkasses can al so be sub-classified. Two

| f d - ¢l i ncl ig.stimli,and noj
S St i ada8e8 Btpdutinnt e Y Sof. e esl s ferhBloume 2 e
attribubgs. sdMpd-d34TahbrRg pﬁe@@lr ﬂg&iﬁg B?étéﬁni Y55 QoI dieBphire bY PRBI®T ganme

stimuli class attributes include certain synbols, graphics, actions
(e.g., killstimyl dntytriggered by thegER sibpyster HGandpeihe Wefeafipaglt i ons

and transitjons o) y. | ect
matter (e. gs.u, Sé{%ﬁeﬁb?@' JB@S(rg%aet?rég%r%bﬁ%%w}fg@fp@oﬁﬁgﬁé’fﬂ%nmttl?eﬁll? and
non- exhaust adersaipatibead 6f higrsisiusiel angtimull tigstheatitts itk resesgsed] ude
genre, tenpo, beat, perforner, etc. Non-limting and non-exhaustive

exanpl es of Delgligg Psesarsing ¥k edid=Rotubsustedu# QR arp{or BigRadPAEk sour ce
(or gl Al 5By SEIn 168 bcbBRizks Ekey Nt dirhid theHioRANEX BAY oo
requirements associated with monitoring, tracking, processing, and storing
feedback information. In one embodiment, all or part of the detected stimuti
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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15 person stinuli are enployee position (or patron), loyalty club
tier (if a patron), known versus unknown player, physical attributes
(€.9., OeRp§honohgioly COl OT, size, race, etc.), and so fQicflis009/042145
The pI ayer tracking system 336 and/or gane server 334 nmay store the
type of stinulus detection source (e.g., mcrophone, gane, canera),

20 the stinulus type @selembaginér wma&spmdthsdﬁaméu&%temammr)
the enotional response ty P ésuch as _via an assigned identification
S

nunber), t hiiofaggRAck gebe 08¢ thelYas 364 aQS{ﬂrp_ elgments of the
| denti fi Caté fSDbh'ﬁ flﬂ%& SRRGN RASnY Yh]‘?’tlr%"arﬁnsﬁdrgg%ds‘ﬂ ?%}( E@%'o‘?n
e a

nunber), or ot n as one or records 1n one

dat abase 34éinouli dbbssiications ddlwidgdrae stimudif sound stinaulid pbabastital)i, &a. 340
may be stor the stora%g uni t ( expl ai ned

T ek Simhl planses bs aa pamn Shesiad: Ta cxemRlesAfeRuas sHhEarges
the emt | ongki AN Sl bhE pBRESARH0RIIRIRLES (bAGLHESdLED AL,

day, tine spent on EGM 302, caloric inta urn, environne
and bi ol ogi cal havengestemined, atmbutﬂso|Nmmmlnptandmonamdmyetnfa)exdmp!@hef

t f d 0 be det er ni for le b 324, through
the i me. pr¥ORDERORBE S RSNV B 1BHOUR GtV el Frapi s polens.
time server(gQq, rélnﬂgkﬂylfr@emhmﬁg 81.), m.%oggéé&mm%wm%m

t he EGM 302 can be determ ned by sl ot accounting system
communi 88t i atélrajecgo.dtﬂsw verssusrﬁelbasedlsgubjanmaﬁem(tem aimaime pespief game

of °1 coubackehoul e ot o B R Fion e BhuSE AR bl ade b

taken into @tcrm,mertmmea dened)abpbNigeNPéFENRIr, éies PmsiBnidhg khe nbhayer
102. In one enbodi nent, an al cohol detection device (ADD) 338 may be

embedded i rERESHYe BRABPIEEOf BRISE SHMUidGess WJumeh e H@tiops spasdiceanresn?.
I th 8

mor o of |t heChPeRTay Hoisgl AT e PNERitind AREhOTER Ak eRa Bl st
such a hay parsownstietibam ampldyee glosiibol(orlBatran) elbyalbndubtier Gfia pa‘atrd:rne

I 102.. As th t h h | coh

Peaur ed. AHPHEBLOSS L HEYSE RLVSISE A0 Gl e i R
304, the bigteestbacknssbrorat.em 100, the ESP 324, or other

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 assighed 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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conponent for inclusion along with other biofeedback and/ or
envi ronnment al feedback input. 151 n one enbodi nent, the ADD 338 can

use near - i 5@b8sko@Psor pti on spectroscopy techni ques, $pglyssiRsehiLed
in "New Booze Busting Device: Engineers Measure Bl ood Al cohol Content

wi th Spectroscopy,” Science Daily, Novenber 1, 2007, to determ ne
bl ood al cohak B@Med02 d4H the détetminealbyi fsiet aécmunﬂ@g\eystbmdﬁmrhau@amﬁy

light in the near-infrared spectrum is introduced intgo 20 the skin

of the per stwpigsbioibe &SP 824 andfor pier klameents Phier systarm308 of 5igwes 3body
f th
Part o ko Ber eon PURTBLAnb ot B3R or o g bRl Siie

the |ight refrseniptidnlyndealsetypea m‘ctdmhaaidndae(ﬁkgn inteaicesyntathemhol |
etc.) is_unique, the spectrum of al cohol can be discrjmnated from

ot her moP ecANah&inthamolipeal sesnanse of the Raysfoltl2. pone @phedimeal o
addi tional |y oﬁdl%%oﬁ@%?:ﬁggéﬁpﬁp S%ﬂ?% & BRiedalY ifdh&of FBR Bufidts

managenent system managenent system 342 may
keep an accmutitei gagniof cabimehofitherE@M 302 rihsanbt’rwr ehoeirhern ther ABP&B88by

the player 102, The enbodj nment of the e cl ude ot her 30
D & 8% bearbar G R CE Rl 1 AR ReIOR A ST SRGF i 1 or
the sake ofg d@dﬂédof@é@@hﬁ%ﬂh dukR ac\ﬂﬁﬁa%ﬁﬁaéte%ﬂﬂwef%ﬂ@a!dﬂ)ﬁbude but

not be limted to, conmmunication devices, other biofeedback and/ or
envi r oni@ntlaveliconguaption abbpatayes, 1080 s the iavier &xichgs dhe APD: 3% it em

th I
cent er  ( suctitalid R AR Relrat) PEITR dbhodR L URRS 13 fefig 568
SFigure 4 &h@mmdmtﬁéﬁ@bfeéaback swgysmmeaatnplasmb.mcbrrmm;s of
mul ti pl e bi of eedback nmethods that can be enpl oyed by the EGM 302.

The EGM 30XRpQigat &m%vmﬁlqmgéﬁt@m%hmeegnbﬁﬁk ﬁ@@lﬁéﬁﬁ\érqmmtaland
Human Expregsg) éfbﬁﬁ ggni tion (HER) methods such as those descri bed
above for noni orlng the enotion of the player 102. In one

enbodi neHit, the GSR devbne #thbbiiinemd HER ADDI %BZ%namecmpr-édrareﬁ

an enotion processing device (EPD) 400. In t.he odi t he
GSR devi ce Ry BPegt WQCWQWWSZ@HC? CE“PI%{ in NP ggoze BUSW‘Q

conponent s) pERYe: @'\%04 § MRshsufe B%d%@%rﬁﬂ%n‘?&@ with'Spdetiasfasy, ! §c:ence

coupled to the MC and/ or the associ ated equi pnent system devi ce
306. 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 molrecuie (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, aicohol 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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15Alternatively or additionally to being | ocated on the ceiling (for
exanpl e), one enbodi nent of the canera 202 nay be housed in the EGMU

302 and iswg%bg)le@og.o the EPD 400. The canera(s)' fiel @c?fus‘iéu@)ﬂﬁzua
i ncludes the player's entire body and/or portion thereof (e.g., face

and/ or upper body). In another enbodi nent, the EGM 302 i ncl udes

mul tipl e cacmnaminR@fion BbeictERRE tﬂofebdbad@é‘nd@dsno@mamethtm feddbypek' s
facial and body expressions as described above with respect to Figure
2, and provFRSYSIeRIS PoWes PHeRliESNn2 SECYIHY SE’F*@M@@‘GFISE“&R%%HW&HPWWF

the camera g@er,fshglco hﬁ%ﬁd‘&ncﬂ@%@ﬁﬂc@ﬁteﬁ’ d%ﬂaés% %6%2@9

adapted to capture pupi I Iris VI or t he and
per f or m ey ecampohams), akd sodordmpl e, the canera 202 can 25 capture

pupil/iris behavi or d novenent . of er's e as for
xarpl e BT an 1t em ort A S UhELISRHE Y e STbaofants or

or interest muﬁwénts:bﬁe%@babmne@tdas thtafeéat' téteﬁqpmﬁd%@ttﬁa Ed IPbayerps

attention can 1 ncl ude, I nstance, visual output fromthe ganme (o
ot her envi r oBMB02Df an¢ ﬁrmboslnﬁerttmsea@aﬂawcas&h Reﬁ@anb?(qéﬁR%end HLtmnan

oo Ebod vExdtebdtn HRObBME TR Rletf B SEneiilioss asvolda Aoty °°%

caused the mbﬂmﬁingsthéta@hdyt(dnrdf&h@Qhﬁér P02 aNorRy EmBBYETERN the BER @%Qme
this information to determine a course of action to undert ake.

For exaitBl e11Q ared piER engine 20fwye peupled taan emqti@_n PERLass gt vigsniaT P)and
the camera ¢ gafd gﬁ%;éhét‘? ddi nP‘ﬁH}% \%}el{ gévu t‘d LAGCEAEL ALR %@é’%‘@”t

directed towards te ive persons In

vicinity, g(mphhetatélateneprrqﬁmehagl may bereorebippt dy theodarhd EPEGMOR 0Phe
etc.). The EPD 400 and/or, other co oneg}(s) descri bed herein can

process t hi sPPN0 igicPpRIeH dpiRA Mﬁ%”ﬁ‘t epd/ oiNRRRRRCIaie G F R RENeRY System

camera 202 g&qiddepgi fy the particular stinmulus that caused the
pupil/iris behavior and eye novenent, using 10 techni ques such as
trianguflati on or ot hé%ltesmatwabdwac@quyjm béiag lacateccon thel etiling (her

Sl us. scrnatePL S e Bant ik kakeRo a0RRtav R Bikee aBEERM A0 an

suggest an ARPrUBUPpRIdEcAsd EPID 400, UTHE EARkea css)sﬂétl cﬂsznewm@nﬂes@he
red- headed waitress to provide additional drinks to the player 102,

t her eby enhRaYensetire begdy apeienposion 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. Items 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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15 the gam ng experience. The canera 202, if separate
fromthe EGVM 302 (such as being located on the ceiling), may send the

data (caphiih Sshoh¥@ges) to the ESP 324, via the network p324s2609/642145
processi ng. The ESP 324 may send the facial and body descriptions to

the EGM 302 (via the gane server 336) to enable the |ocal 20 HER

subsyst em 28t @éusfeh%ggwyé@%gbpi_mgttﬁ%@e afl &y MesRSSerithend 08985
and/ or descriptions. This enbodi nent enables the ESP 324 to send raw
data, semni -ipfosmadiertn delerminel g cpirae 6§ selipriigringedrlse essi on

descriptions to the R _engi ne.206, (.0 EGM 302, .
en;od: Ironalnt , Sa separ a{_FE rﬁéﬁ%:g%giﬂﬁee&gkﬁr %régg'tagy efg%%gﬁgéﬁg%—ggé%ef be
i ncl uded i nygmeAl fied MeSEansra@02Ycdn e phRB H2Bupilirid SleBaWbnandage pr ocess

the enotional response. Such a HER engi ne may receive and process the
i nput  f r Bm MAkemankdieeckblowardy eedcheadadgromrt (ybalen ivarefiseae in @‘St 0

the device \ﬁgﬁztgﬁéﬁg@[}g& , R in the displays of the E(EFFQ@Q 'Hié’.g.b‘?h(?@?’D

canera 202 one caner a may nonitor t'he Space
around mnul t4q0 end6Msthad 2omponent{s) alesonteedClaareinaca20droness thinpapdliris he

EGMV 302, etc. Th i t b h d th
Ty by Movi PRI B0 BTG e RRNCB Ry S A TR 08 AP R
control. Sﬁ@ﬁge&:a;&ﬁﬁaugmrcgase’@%e%nﬂhéseﬁfviaxﬁqé ,ﬁ@v&‘nléﬁtyhgi%g

security a urveill ance system Alternatively or additiona to
bei ng | 6¢attedhnigues slich &35 tianghlatisn BECHMMED 2uitdlle testaimledhat caratartklate

th il . the m h . 320 of . nbqdi t be, h i

the £GW 303hbPoRloBal Ll < trraut; Ui Ivadus Seiee. Hacties SHjcltse
pl ayer 102)g0.366id ilESiicBOHRGT 80P EAN/0E Bhet GofpBn&Mizahlggekieart he
HER engi ne 206 for exanple. Through techni ques such as voice

recogni t i orapEPEPesshon kxerfartakensughes sERirG girad-heedepelwssda t he

put to ¢ MRRB SERHAra 1 ¥ oiEr {8ty sanRp g bRE g o
enpl oys18 phergmihy efpeisbidee! ect rodes enbedded in buttons 402 that

t he player 102 touches with his hand 104. The el ectrodes are coupl ed
to the GSR device 110NegAmedraddss iserarafeims g &EMB0sdausasrsingn

t he player’ ' - i . T e 1
above. Non Pret R R YR e b G (T TR th e EBF 5
i ncl ude Maxviddite nSmovk 822, feoprbcessiagy, ThadEIFhBRd nEysscBERhe fanialrcode s

T e TR BT, WP B B D B AR
spi nni ngo of HEREsURGEEM 2ID & 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 fo
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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20 chair of the player 102, and so forth. The bi of eedback subsystem
100 may be provided with a plurality of touch point electrodes

coupl ed i Ryghf@hsogd rcuit to a single GSR 110. This enpegiBibahlowns
for multiple biometric neasurenents (such as skin conductance, pul se,

tenperature, etc.) on the EGV 302, which nay then be provided to the
EPD 400. 25GHmgeBn4Ae flymehm&ﬁg 'tmmﬁménecmz ithdxi pﬁm‘etoellponmairembse
(e.g., HER, GSR, etc. sensors) and cal cul ates the player's enotignal
state. The fEFWb'%O@W&W“t“&?@ GaRag oS unaY fisaibe Qfﬁéﬁa@%‘ﬁ’%ih@ﬁeﬁuf'ﬁ’s
in evaluati ém@g@ S&shonses. Non-limting and non-exhaustive
exanpl es inc e cultu , regional, racial, gender, personal, etc.
di fferences. These pﬁmmivez/airladﬂﬁmnaw ®0bdieg kioat@tkepmtelplfmynetheor

07 ki ngd SyeeBh 3RS Ror TRashiie, oRan EvIAF ERBE. 15 FUTRRYPN 20 BY GHF and

used to selgabodirfM Riag b IIRLIRE iRPREh 362 t&fe%oﬂfné’ﬁ}ﬂ%/fsbﬁl%so&uhh%s
fly. The EPD 400 of one enbodi nent sends this

i nf or mat i orsaunds leenitied by éhe3playemtl)r ancthithewsco80ds alE pravdedfto theeERBD

d h | Wth i bl
ey 2L Fadth IR B iR TRGHS el B BBl MRbGH BERnhid sRes G o,
from any emet:bgmﬂmhﬁ& spéeddeog il e ahe WER chiife oG ralssed W ADfS

m crophone(s) hese matches are sent to the renote
game seil@erargBathgnspwidsgnageby theaelﬁverg‘l GR, end praddepipis euedhg §4°D
and/ or the ice 306. The gane 10 server 334 and/or player tracking
system 336 recei ves additional environnental stimuli fromthe ESP
324. These enV| ronrremm ahes:’mbmimerarmeaBGm:B@Z echplayt a mlb@hty(ﬁ)C%R

enot i onal res e/ sti tches fromthe E and store
the game sefl§ pox @rah%q“ ' &9@?3 #Pathat e ew%reﬁ%@echwwgh@'s hand

enbodi ment , 1 gherssd Qlbhgd r%tddrwédsto'tﬁé BIFRLLAGe 1800WhERHeakBres the

responses and their matches wt st i mul l, and ot her ormation I s
per f or bl f@ndacmcem\gela)m theipayses skinats rredoaspldeserdrecheitte respetnle of

t hese r es can, i ncl f.or e eration, of _historica
o et DGR T ApoT MO upiPla AR BunAlRRGE B B lar e bithar
hi storical jhol:ee W B, SeRayemld, Dralhe aFFdpi)2TROGIIR eRBNbAS ARIIEr Can
for instance be based on historical trends or stabilized 20 data that

i ndi cate coHbpkIRiINey COMPERRNIEMAY Wpabecessisd imane Ay Mase faoktdisnlays
trend, rathg Ah% E@M%?gﬂ La5ER M LSS AhAREPHR A PSF iBRSels, on a

unrellable)
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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The enbodi nents of Figures 3-4 have been in the context of the EGM
302 in a gam ng environnment (such as a casino), with the various 25

exanpl e biyph eRghack subsystem 100, the HER subsystem 2@@qishRomls
324, the EPD 400, the various sensor devices (e.g., caneras,

m crophones, el ectrodes, ADD 338, etc.), and other conponents being

included i ngar I%Wa@ﬂmb%y&t@%l &5 ?Q@pe%ﬁﬁfcf@?@&@hﬁ%trﬁa 88 sEIFRH oY

the sane or Slnl ar conp onents I n other types of gam ng evi ces and
envi r onnment 3nd @sHEbio aﬁkmﬁﬁﬂom piekefoedvrarsonalizetonsopronedifiedpnisee fly.

mchi nes, board- gahed " 0R 40 bRAERARRIT S S s n B R R
gam ng devidg&fed B@d ahdel HEEMGUTBOY EEitRSHUf 1IN detdbidedmBzRIapR Btrhdtcha
further exanple, these various conponents can be inplenented in a

gane conBol {is emeliongl state withapaticalie stmeliieithepfipuribe icemagiement, sst
LoD DOX, P a8l SRR E 204 B MO arf PORE hirdftal SN oS OMea B 4 NeT

5 associ ate r |n$ ance vari ous pbrometrirc an

envi r onment @meas @02 aamieophvnegs@2ed in a joy stick or user
interface of the gane_console and/or |ocated in a renote device or

other |ocation in thé'@ﬁ@l”?@ﬁ'h%@revﬁ?é‘ﬁ@Wéemgé'@ﬁs%r‘@raﬁ?’&5}51

are present ar tivhe

non- ICI%Gl\/l tab ey%r %&J&%&%ﬁ E%gtﬁ@ tlagg]i&?rtlgﬁ? ﬁ‘é?g)gé 1%%@
poker t &bl &i)ert/dnai:itlm}dlor plepgr tmnklng'ﬂystem 336 e aEadditicryl eywrcﬂﬁﬂerﬁalz
al cohol detectio eakers 314, .or. | pcal canera, 20

o oohone St erd e ESEATE THRS S ORTBaial SHHD 1t Aesteor attyhe

Rat her , t hep|Bi & @ReRRGK dpBhES/sOAUI ﬁ%mtfﬁimftr@@éémbomdoﬁo%nhur ed
through devices in the vicinity such as the overhead canera 202 and

m cr ophone the@aoie seryen 334Bandidr player thaskingsystem3d6i ng devices. In

such cases, the biof . he
ESP 324, the EPD 400% gﬁg%@r"%ﬁﬁé’? ﬁ?e%gﬁ%‘?%ﬂ%@% ﬁ%ﬁaﬁ'&ﬁdeé‘%o”é‘
descri bed Wekpori®sawt thbd nidteheLgitd simainardtotheciataethation i gertabhicliebr y
or gane console itself and/or renDter t herefrom (such as at the set

t op box, re@rﬁ@r@tg@f puimoses thaf aroexplgined hereia. Pne|f\lkers PUTBESRS ¢4 ng
one enbodl Yinfo 4

rocesses HROHA ofeREhpiloittal GO TR AeMptoiaie o ioiforebhraing the,
of bionetri maﬁsm/i(morBuegeermramg\irtedﬂsto(iealgnfprr@R:rolchHE@sie\theESEM 302

m cr ophones, 338 . Variqus o at i d in the ..

(] onahart  AndoRMIoBmEnGean K i soe B besedBE pFBIcE Einddor tRyiizng e
perforned iduth *ﬁ?at@ﬁfcﬂééte%ﬂ&%teﬁ'&?‘@ﬂthé@ﬁ@ﬁb&%ﬂ res%%h%@'dl]n ﬁ{@lﬁﬂs@ﬁ%alcan
be added, renoved, nodified, and/or conbined. I'n one enbodi nent, the

various opefend, satetthandieing basaden Nstantdnaous dand-pgiaes Singliable) data
el sewher e zbeor.ﬁ%n can be enbodied in software or other
conputer-r Zdab! e instructions stored on one or nore

conput er -readabl e st qheganmbRfinent st By aes Babhevdiie@i i the cBBfeXt of the

EGM 302 in a gaming environment (such as a casino), with the various

25 example bicfeedback 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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30 processors, such as previously described above. In
one enbodi nent, the EPD 400 has nultiple concurrent processes

runni ng. Qg 0918084£ Oof these processes are responsi bl @clrAls260984bh 5O
bi of eedback and/or environnmental fromnonitors. The process wakes up

at a bl ock 502 when it receives biofeedback and/ or environnent al

feedback 5 d&lahaaiterRaivaly d)reétﬁﬁti&%%/ PP HAhHG dlicteth&en€l8dd comutFet ri c
sensors such as GSR or HER or E or other, environnental sensors,

etc.) at a Gsindokedelemeriia ApobkasuRhersxpma.dheshariotisBOaENEstStary

o1 ok 506, TnanignehBeih aBiiee Bhsl BR0 SRS nhfalt §¥Pslnellon, o

i n RAM or akiftes seettprbox, pasodelsonah ter] tetesrk mayindgichOta@iisibai aradhéror
each source of the bionetric/environnental feedback. .
Meanwhi | 2, 3sspciatry! geMdcesnd drinsanee. domyaniousriiometiceygider gnyiopmgntal

eval uation : 3
collective %{n%? %Z%%%%%%%@%ﬁ% J%gﬁ%{)%@gés%sr g,n:tgraf%is @ﬁgg%&% yéér]%gtlael ved
f eedback t haid/dvadcitedin hoembteydsiicr edothtr Ioketidn indke BAGirdnymémtenindraer
process, and adds to t e@éé recent feedba(fk set at a bl%ra%z IL(#
one enbodi MERPAMGECTHO Plg¥s 3redNeseitto IR RRCHEEEETRE ¥aid
removing tNigaf 88 AR af & ABH MBS cAbinbGucR 8 ARl A Ehak facked:

ed an e Ly 1 M In

may be de-que stor separately I n one enbodi nent, the
t hreshol@ gfokehtablé)sheomey demey naddeitde 3 MGG 30gudisplags BASSd 2o0alcohel

type of bio(iege back monijQrs. ln a n-limting 2 xanpl a

o5 st er ed HTREN dpIER 1B SooTHyS BT cnlefRlcr S Pl AP on 320, of
seconds, budtc adiferly abusrsa o? B&iltAtoRY cABinely. FHatthar, thetbibfeeabidkcatl/u t h
a different expression. In one enbodi nent, the biof eedback or

envi r onmenteviroamenia keatibask mayvbe sapsureddhrqughdeyicgsdutha vieiniyeuchan

expiration pegli r Qv iggpg

bi of eedbac ké?s&hbébﬁr\t/eff?egﬁﬁ%ﬁ%? @ge ac&r%ogﬁ?u@bﬁggg\#;%&g%hgg al e
and poss5 blyionitoritigadeafdes. In such cases, thisiofeddbesiabuladystem poochs HER
di scards any stale feedba’%k at a bl éﬁk 5q1é1.atnl n one enbodi nent, this

di scar di ng SHEPYHEMELL Y Eshetfhing He/arigesBHIck CPTBRNEHE
queue | N RfoutVariPUERTHEE vith BRI RS Fldifed B (ACRE loRbetAR: t e

feedback is being store or through er techni ques.
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 bicmetric/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
embeodied 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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30The EPD eval uation process runs the set of recent feedback through
an EPD feedback evaluation rule engine at a block 516. In one

enbodi rrentwo?(p,g“ﬁg@ uation process may conbine the desgrirRR%99/042145
expressions from several biofeedback or environnental nonitors to

determne if an enotion has been recogni zed and which one at a bl ock

518. In a non-lim tingopsammsiimbAe tHeSRPDAOCIRaslhitib &rRUAkSEt @ qui ck
spike in stress level and forwards this 5 information to the EPD 400,

and around PregessesUNNINg, QneeoHPRERighate peGeseesoyRirgeronside farhe

Featback ovaity BRRESs% AR endRshrh b A Mo HER 0O preb s pkes

102 was | ustip atis PldcR SH2Wiitdh id révefiaisi bisfe8dlfetk &6 erhvitoamehtis feedback
non-limting exanple, the GSR device 110 registers a 10 general

i ncr easedi ndatafogs af legsl onermenitpncedryish(2@ sbioatedimsonsers pdgh ansSSR

pl ayer 102 } bt 4 I , [ hngrEQwar ds
Phe’ gane, vt HER el i, ShAfrerltayenEd; @Y er bbAERIEITHY
recogni t i onprengsseimphysaletsdhé fedubapk fopatly 202 biakif§ fOater ppocessiNe

on. Daddy nee(ﬂs a a&%ai r of saoes " TPe EPD f eedback eval uation

rul e engi neihgeey SIgapstt 4 BleclPAGetn @ae PObgABIRNL NS APES PR a
possi bl e reypRINeh £¥08HE FIRAM or other memory, RRE oieled hmlytaeng

exanple, the GSR device 110 registers a quick reduction of stress.
The HER1énginamtaioed farcaghisputcetdfdne bloangiticipryirardiertsl feegipakg hi s

fi d bobbi s h i | te. It al that th
bl ager i o rout ni g wargaige, RBERcY s e birbee sondintt RETEsReEln ng
any 20 wor dspDvklEes pieices} thaebivakkns ABlocl Be0 KPBVAIB8REAE kollective

eval uation rul e engine decides that the player 102 is |istening and
enj oyi ng a Pafeerbatiarecstygg. The process reads the nrwiEpeseiastieggRack that

eval uati on i i j t 0 then
The ERD ovaldiafed ity SERRCE AEDIER B (8 ofer chboctentify 2dds 1o e
i ndi cat 16n rcbentdfeédbdak ddbat MBRDERE 2arid/one drifeodisent; itiad and;odayin?q @&k
306 at a block 520 and/or..to.the sane server 334, so as to nake an
adj ust ment iptp thegyigEe &y %@\H\&/Wf"%ﬂ%ﬁm""@ t@ﬁg‘?ﬁd?ﬁ?ﬁktf@”i Hieeausyive 0ot Rer
action. TheregER tﬁeé@bas&;@éétmﬁapﬁ 8o CfiBued aR8Storkd séb&%uﬁ%mm ock

522. igure 6 1s a art descri bing one enbodi nent of
a method 600 per f or nirlobg entwdviEant3the thresholdeefeihaiss eonsidered oecdnt is

L e T A L e ST o
runni ng20 Ongxapiipled Reghdtetddiasiike 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 environmentai 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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processes is responsible for receiving stinmuli fromstinuli sources.
The process wakes up at a bl ock 602 when it receives stinulus data

froma stiywyhiegeudire at a bl ock 604. The process saveg,ctrhgz@t)k,mlsus
|l ocally at a block 606, and goes back to sleep at a block 608. 5In

one enbodi nent, the M3C | ocal store (at the block 606) incl udes a

sorted |ist eﬁﬁb@dlﬁﬁsdt rthgé%l%tléﬁ b@fcea@ mryycorﬁmﬁe WMdSibeBicRpisEoNna
single sorted list for all stinuli sources and/or can maintain a

separate | |&@mfwe@éblof@edtmk or sovirgenemNiBhmpnikars ith getanine if an emotion
non- exhaustj ve, exanpl es. of il  so e,10 the

Tanager ( SERES pILoplS AR Te ! € BibsR el gndn e i Rad SRAVRE
game sound ﬂﬁi@r@Sere(vr&Sﬂmﬁtebﬁr%té @hui@k%‘g‘)ﬂ@tlh REreSElval andlonrdrdeltRgent s
to the player ane control |ogic mana%g (responsi bl e for

control | 5nglnqumﬁ%@ﬂ te ther GPPi468, apqi gtourgl e@ﬁﬁt@rtlrp@ttheﬁli%aﬁalnsé’@ﬁc
exper i ence. SRBEEHT et SRTBRNGNIGR 5o GAR rniEa A8 BB RolAlfE. |

t he MCG 304Thd\erd ﬂe@db&ﬂge\&rnﬁhtmrru@@ngim carretmvsamnéreﬁn@that the player
environmental stinuli sources include a sound recorder recording

sound in t hE%¥AS AL SYIREsRE WihG “?%'Vﬁﬁwer‘?”%t det ect ors connected
directly to the EGM qp AB8fer hBA-Ii r%@)&f?ﬁﬂbn@le %Qﬁtdew:e 110 reglsters a

characteristics, proximty sensors nitoring objects, including
ot her 200pl eral inoasa g stoessrhair&iyéf&ae HipRssging 20aebggnizémethaatticous

d 3-
o B P ST AR Mifle®O o Sof pla RERT BHE 5 280Me Brprtathe Reiie
stimuli sougmes ddmdrRfoaldTdcibhexRBYdib RN TR kpedtitreedhniBsd ch§RRIrHSy

and manages these stinuli, as previously explained above. 25In one
enmbodi ment , detaet theD/aEs 192 savinesCome WECOBET4OW Paddhesedcanew Haine]

of ‘the pl ayﬁﬁfjssoﬂ‘ e EPD feedhack e\/A‘lug:i!’( thrf'ﬁée ]g%atﬂﬁs ﬁ&&&gé“tﬁﬁ%eabl%?er

informthe ar ac erlst

graphi c$5 aggyrestlycantiefyatiog @i ;ﬁﬁbmj/eerbwa’tdmb@xgeﬂeﬁ@ vicinity, for the
environmental stinuli provided at the block 604, 30The stinul us
source may post the dpiargihgs neg-ligitngee@npienths %%B@@é’lcécﬂ Pdeoistera P

rel evancy. kark RERIBLE of SrdlsIMrROLERN MATE266 RIS gARYs 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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have a rel evancy period of a couple of seconds (possibly the Iength
of the scene), while a song playing on the player's personal listing

devi ce mayyhaws1eie! evancy of a few m nutes (possibly pchaish@9iAs0f
the song). In one enbodinent, a ganme stinuli manager may be provi ded

to receive and manage 5 the stinuli comng fromstimuli sources.

I n one emboghoBBsYes i§ ResPIRSILROfr 6 RNRS im0k #6@SSnt@sRIFBEd. oW process

response event handl er{g when the M3C 304 receives notification of an
enot i onal rwakrmgeaha bockIGEERVIBIDIL repeivesrsbiubes daje frome asiiotulisedrce at

response (e, . nd/ or viyce 2)..Lnchu n i I
eaponse pei o B SHE AR B i siObe | BENY 58 SRR, 2Pl Tostent
handl er W tiadkibGiepeatanbldek 6081 ni ng the set of stinmuli that may be
rel evant. For exanple, a surprised enotion maé;thave an enoti onal

responsedperiod in frlaeNEaMRdingeRlHesMGC losgksterpdmt thaoblaee 80,

whereas a i . A i pﬁﬂg i .
possi bly anﬁgﬁﬁ?gg@%@% ﬁé‘%%@'ﬁﬁ@@%ﬁ%@ﬁe o@gﬁ é?‘gﬂ‘é‘g@a‘r"ér
all stinmuliatingte saterl It Guralledindirsongedshendéoratanonaintaie s pepamte éstiford,

at a block 612. 1 n one enbodinent, this is determ ned by pulling the
top stinul ek SHEISGWER |ist within the requested period of tine.

The sel ected stinuli ; reda A, i
M%@ﬁﬂg% HopiHALad és&ﬁi;ﬂéé oFQE&@?%é&Bes gnd

further, the event h y query the stinu sources 2
separ at 80y themaareygrappicscadriages (iespbnsibladorcpreat dingrearimireeleaients to the
col l ection qf i i hand|.er dﬁt.er m nes at a

. Th t
block 614 iHOYHY SARS Povnd MPBRYSHEesRORR RIS BESReTHN ORI SHUPE gane

el enent's orglemehtsABTRE bitlyeBt bamkicontrdl 1IB5R reakRdr (RBpondibeJor Sontrolling
determ ned by testing for an enpty collection.” The event handl er

attaches t Hiovwsef stan Inep ploteanshethpopath of gemsriesic axeattion) bastathe 6. | n

one enbodi n&p& I I S (o]l j t he enoti onal
response, and %Orﬁeiﬁﬁsefbggbﬁ@@prﬁ%}lﬂeﬁgﬁ%&%ﬁ %%?%Mehg ded to the

Enoti onds Response. Environmental stimull beuVECpabidecsiimuindstatte showidG t he
renmote gane server 334, and the event handl er posts the enotional

response armt‘athNeRARHING FMELNPN-EWaUHEVR GXPBRISEST GRHECTYBEREL SR at 4
bl ock 618 fsqurc?ésQﬁ@lﬁ@e%rso?ﬁlﬂq'égc?tﬁepfé&ﬁﬁﬁé 88und in the general vicinri]tyg)ﬁthe

event handl er runs the enotion response and stinuli throug
enoti onal raEspariget defestoss gomreecied dirddtlydé tE2BGMaodnedrghe HGEV eagirding
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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applies rules fromthe rule library (enotional profile) against the
enotional response and the stinuli. 5The various enbodi nents of rule

engi nes dgpghdi9gshofter ei n can be enbodi ed has hardware a@giR500s0war e
| ogic of the M3C 304, the EPD 404, and/or of other conponents. For

exanple, the rule engine nmay reside in the EGM 304 or in a separate

regul at ed CRAROAAEVAMPSLDdIT at deRipldFBF stdndd (R skiblyetheNEhdIB of the
resi de device 302 or a separate associ ated equi pnent 10 conponent

coupl ed to strnedewhiisea 3079 playingaIpihedlaxersierssel stingdeyice Mayhiave ad

amboai ment - (hE 0 oL ARG THE O BYE IS G of it 85ROV RbC oh s

the ganme segwBbdidaeht, a gathetstitnutimpanayerimayeise proviieaintd reddive hed nidnagy! |
may sent to this renote rule engine for processing. 15l n response to

the pl ayér' Hheesimyligeaning &oppaiedli suwees-ul e engi ne deternines at a

bl ock 622 whether to XoFcTesc L R %dett pca&g Changi ng
the ganme may i ncl ude '@lﬁg‘%g‘ﬁ% sorrge(?rﬂear act grB?s |cgéo?(bt e E&/TSOZ,

i ncl udi ng chmaotioms rasprarsarayert haidléhevhgane MGIT 804 cberigesuptifiebo e

ganme graphics, includin ossi bly re-skipning.the _ganme tqQ graphics or

Tt homae & BRGNS SHp Rl 3 R A0] TRE PPHAST T SaesmplerTal fethogRs
. F i ; t

response.  Farg KPSy ahiley AYALETIRHGLAEOSN GARINE cbonad ik, Hs

is feeling 7s are unlucky and that clovers are
engi ne dan emotonal ggsminseqeriad ipngvidesipeiryvest bindiercwittvguidsgemohs. The

| i L f | e, t i cular b 25
for the pl aJepTabs L erehar N ol Do bt W coap s’
whi ch bonusegafiss nyHdvesart éifiotidray féspbide PRAGA iIrPiRALIOAMDF SBEEIRAS o188
bonus gane. As still a further exanple, the rule engine

can suggestthanitygisecpads vdiergasod hpppy emetigamay IRye amehatienal regpense
enbodi nment : es of 30 plots that really engage the
B SRRCb ARy g

pl ayer 102, nodi fications that bring the current play
in linetdith the plotTte)evehhbandieeqesipsthensoal alosagesiog gt stimub tteator

G 11 ol ont + Bk QLLUBEHOTNGhe REICHONS GPSPans REHoRt & BEPkO1a1 Th BUl ds
o o gar oS PR hIERL RS I 08E AR T sty i
forth. 5As tetrequésied heriodrblimpee Thelselactddestingi may meyresorggddn abhat a
internal collection, and further, the event handler may query the stimuli sources
20 separately for any applicable stimuli and create an internai 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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near by player be awarded a prize at such a |l evel that woul d generate
a disruptive celebration on the part of the player playing the other

game. Thi sygu@9sshéoN i s based on recognition by one erppedishibisdpat
the player 102 is notivated and excited by nearby players' w nning,

and can therefore suggest 10 award | evel corresponding to other

pl ayers. THe dvent NEREIBPAINsIh emotidhaigesporigetan stipmpionent
to play agai nst the player 102, one enbodi nent of the rule engine

anal yzes t HErguayan eobgralirespansedylesingine ala hlosk §20; and the rulerqnaing,

Ceach the pioye 03 o E el AeRRRChARroAR) At n BREIERR 2

his skill imspbegs agd tHeestipautle agai nst hunan pl ayers. The rul e engine
may assi st a second player, in conpet%qr#gto?%@i nst the first, and as

such pro%i de a handi cdISpYaigup egtaacm P 589G S depebatReBINAANRE
fL el d AT 0SgmBblioflhBKSeRnBrsastivell logieer (L MOEI R PBUIS

varied for ea ayer. | n one enbodi nen e rul e engi ne may
suggest makamjogaimh@0camabirants nvdr examgre dhe chiarapgine mawhéside inHbe

Phis case dnalt S G P SoRarBlrbubfic o ihy SPraae 18 B hata, e
the player’ r%t@ﬁ]i‘ﬂjbihé’ﬂ?dy reSRIBRRYRe 30003 pdiBiL ABotRdS &Y fHhehhe

pl ayer 102 fro ei ng ‘'desensitized to certain stinuli due to over-
exposur &0 agmnpenand caeplest &9 the dewcerBdi@r cooplet de theall&§y 394 4iechs, such

or enot | ondt Ry e RPEENERLEN FheBlaY b8, g RiRHEL S TRV .
saf ety ri skerhbodiniedelthe rat Regine! raxe resideand baemerPsayeesuci be thelbeme

engi ne may suggest dispatching an enpl oyee, such as_a supervi sor,
manager, orS&SENHI4)yan Wet%o%r@éﬂs@ﬁ%e pBY ajfachad slirpdl may senide thiss

e e R A
needs t®5i nvesti gat e lb héspopkayethel@idyer'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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In still further exanples, the rule engine may suggest that the
pl ayer 102 nove to another EGM (knowi ng that a friend of the player

IS sittingy®esmboRYdee turning of f or disabling the game @E@fsSHaiRhes
it is recognized that the player 102 is exhibiting the enotional

responses characteristic of addictive 5 ganbl ers and/ or recogni zes
abnor nal pl aye bahiors paiculah goalkalatrthd ptayeg 107 heayserismore englighelai ng
the game if it is recognized fromabnormal play habits that the

pl ayer 102 fiEereidppwarddgethod for the player s diffefgnd leueghphewaads 9r 898 de a

plurality o ' f ' ' :

responses/ s{:"l"frﬁ?i%%g@ %S’bﬁog%@c@éggéél%%%%é erT%]t%1 ?%ﬁtlgl e 5 ;t)%tnhsfgu?hm e
engi ne r et uinoszasirigtharsyilldevad requiexly endsodortlal suggestions at the

bl ock 622, the event handl e osts one or re reconmended changes to
the MGC 804 at & bl ockS He urier RRacnag e a Sl iy SuPpeR ol 3

r ec0rmendedné?é‘rﬁ?%%eabeta%r@é@sgarié%t s@h & ReMAat #BaidEhdraeeani ze

that a subset of the recommended changes violates internal 15 gane
pol i cy, condisgptigel celebrationrorpibkineyt ofdhe ptawkt glayied the gtheaigamepol hisy
and rejects thosg suggest.ed chanﬁ S. bUnder 0 Citrtﬁu A t ances, hhe
MC 304 maySY9YSRERN BsEd QIuSEPgEon by one embodiment BRLhe RIRYET 104 S
the MEC 304mbgvatednamaickatédBy Webbyldheydre WahRing 28/ 681 Hefefdrdsudrjedt t he
event handl er records the suggeste 0 changes to the gane and/or

envi r oni@nt 24AE larel cRrreReeRfiRg ieetBer pigveifent ed and whi ch were not at

bl ock 626. Th | t '
The BPD 400 and ¢ he B EE0] Bit1ER {inoaRip A8 bR AR AT
any att acheplagéd 108, ont @ntbwelirmesiosfithé ade degineandBzeathaphlotkemdbondihe

event handl er may record the enotional, K response, attached 25 stimuli,
changes sug§GERPRIFY aspist inhestigirgy il thewireal oRpode A SiEHRY by t he

T avant el SIS ko B pREE 10PNt B8y i tns
stinmuli1at andddboipkredse his skill in playing the game lagamsthembo dilayens., Théeule
operati ons Sefhe el dnbisb ) SoIpbaPIER AEiRaREaRel [ e B 2 e
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/cr 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 méssage 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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conjunction with the M3C 304. For instance, the device 302 of one
enbodi nent can performthe nethod 600 alternatively to the M3C 304.

Accor di ng W@ 08/15@es enbodi nents, saving the enotional peggRefsas18Nd
stimuli with the renote ganme server 334 and/or the player 5 tracking

system 336 back at the bl ock 618 can be for the purpose of later

of fline analysis. Than%ﬂmturﬁmbxém RENER r@me@m@ﬁmch@gewhattﬁay be
stored in or associated with the ayer's Proflle and/ or saved in or

associ at ed Rgyer dmexe e a@@ﬂwebF—GM (Iﬁn@wm heba-friend ef thg pisvens Ylingf
such criter h@arb?)gl ﬁ'rﬂ%’gtcm‘%r @E%blfﬁaggé ggb\ee(?or g(anﬁ:pllléldf"i%%cq ;?/z%'éilotﬁgi the

geographic, Fac I'ona gendeé oya

tier, and oplager 10 SExalbitigethe reenstRpabelpyhsdsschaf@qbhstic «fraddittivent
entails stori ng or associating the enotional response/stimuli grouped
based onSa @#RPlgreand{er FRCEINEAS aBRAMR! tPE Rahitsdor the player during fifs one

enbodi nment , | op
o modelof SRR (5 oblt £ ¥ philz8 FH Stheh it e nehrs
responds t othembayerrdliy inebriatediot her enbodi nent, the analysis is used
to devel op a broader del of .a grou pref erences and
behavi or o' and vhat - a T Eleyhrine Mooy e P FU i RiGosHoBRaR: Bnal 1 y.
The enoti Onﬂhrsm%ﬁ@f%ﬁ@%r%r ?es‘b%ﬁ?@é/ﬁﬂn@igéﬂ elpigdmpstinuli to

under stand enoti‘onal responses to certain ganme elenments. This

under st 48di ng may t hdhtheswdotionapEsganse wi@leogneeawrm\mtrgaey game or
nodify certain ele

: _
ol or tor @Bl Paftetols Bt 625,48 VBhthatie Poslahd B,

a certain sibpraltdisninfertitid cHRGEE GSIthasMECS90H 6€a @fockfag4emblmeaﬂ 304
response, but rather as an enhancer. The source stinuli may

wei ght ed apPRBFTPEMany ahife iesemmRNdsiicnaas af thegdede24, (o ﬂ?fa' MGC
non-1im tingyp riize Eh%fal%h%&%‘i“ﬂ?ecﬁgﬁ%&%aﬂ@%ﬁ%&s@dﬂt@é’ flterhal

nor nal enoti onﬁfﬁ nses part I CU
di fferemd cgarke @olncmnhﬁmeemetat@mdhby,srﬁ goesipmesiasgulatee polityearhgi ne

is able draw.s concl usi,ons, over ti about the t e of person hi s
i ayer 102 THEC oS Soa0FHSY RDARIRS Ul PorHR-CALRGes a

certain quarlg,g},tré(egtfmpg@lgg{lonshl s enotional responses are 30 m)re
intense, enabling the rudle engine to draw its concl usi ons nuch

faster. In another ndnonesmbatimentaihs MGG Ae4 f8 eoremunidatimpayith duome
SOt ot | g REE S AT REEN PR ol BB, i o
aver agezpagsiarighs l‘t@ﬂ%e@am%h@ldﬂ ehlirdHaeaNERl WiHick ehhagds Ware el ement s,
indicating an affinity to these gane el enents. In
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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anot her non-limting exanple, the player 102 nay be trendi ng downward
in 5 intensity of enotional responses. In this case the rul e engine

applies tip®.a91368 EGM 302, overall tine spent playi ngcraRed9h4kisTe
of day as a de-enhancer of stinmuli and uses that as a determ ning

factor in calculating the inpact of other stinmuli sources. In one

enbodi nment , cdrijigncBiBRWiPNAE MEEBDAS RorTRstalee, teeTRavies 302 orgaé nst  nusi ¢
stinmuli to understand enotional responses to the type and style of

nusi ¢ bei ngerpbeginenhsam aedeind theimethndSqthaltareatively foithg MGH{34.
understanding is the t LSt st ' . I
will enoti ongl | fesponr)l‘c?lérart)ﬁcﬁ'?eEﬁ %O‘Zﬂoﬁj\%’eqr@é?%éh%hgae\%@ gﬂ#déﬂaﬁ&n,gaprgyers

devel oped oRsposaslEndstinplinyieh the iontdte dang sereériideand/aytee pldyar use
i n devel opi hg cust om musi c pl%}é lists for a 15 player in that rourP.
I one eRbOERGET: SYSIE Bhdrick 7N Blopk A28 5anES BLNe AR giel AGHTE

enpl oyees i g, s, eérﬂbtiaﬂa‘?‘r%pto)ﬁs@%ﬂdta*&‘aéﬁed ﬁtgrﬁulii RS t@lqeld%to'? the

pl ayer to undetstand enbtional responses to t type’of enpl oyees.
The enpl oyesssotintdd giih ey plaperes pdild, iand/co savehatonasseoatadonitt a
responses can he 2 ?naé ﬁze for trends. This understandin r?vi des
Lhe oper at ohoBRST #R! of SaEH- MARIBNNG SXAMPHES FpFb FaerBHasde R EIT oo
to which pl a\ehitctdas PANMrADFRidHS ! ddob®Aphic, Nadlal, hBlidndNey, @¥eent] gended,
characteristics can 1 nclude physical features (such as hair col or,
hei ght , 10 acdleyalbntuintienmadtofiper psfrsonet orgferapses/bapavionsn Angitharhes wor n,

etc.), personali.t eat yre such as .tal kative yver __
busi hese. orreofieat GRelS SheBF 2e&ieinfie P iiafeRaltiptssipymui
under st andi §1@upsy bBSed'68d rhiRtLBY tigke pRIvidusEhARRIteistias., trai ni ng

prograns, and cloth selection/policies. In one enbodi nent, the

enoti onal responses ARpnBErRaATAPEd heganales slinecierer MforBRlen Busadl i
e LSERE 2Bl PRRRErs bRyl odlonspERaeRrE Rl e
15 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 atiracted 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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or set policies regarding sound in the facility. In a non-limting
exanple, the facility has the slot nmachine volunes set very |oud,

and pl ayengga§8n1smy i onal |y agitated by the cel ebrati opfysdpdsaiy
sl ot machine. The facility operator can thus | ower the general vol une

of the machi nes. In another exanple, the volunes are set |ow. The

data shows §ilitg Phaietsr 8bky, ehdtthang hts/sainedgRenbe Bhe AckdRinsdiatskt he
sound of nearby nachines. In this case the facility operator

i ncreases ttakingo|QutingdhistseegnbisiFvaeagel wagastineraaserciwaield in responsgto

attompt | ng TaCRLRarS SRR Belsdehd ol BB ndhe PUFRERRN T iy oty
of a game odnARSOUIFIMBING lexBifpld) Sh@plgor TEITRIY bY tréridiey deéveward ifhe

data shows that the 10 players participating in the event respond
posi ti veby iiensite obemptiendl iesPanges nEuthisycanedpe rilefiginsaarnlies Hae oy
find the naqj ' Y ' :

begun, the DG amgi R, SYEl e et Bebiteh afBRE 6 Rcl U, SuERhndcer
parti ci pantsf stiendiarne udes that &na ddiesminits facknrtin ralkulzting thehenpeh of/ethee
in other areas nostly popul ated by non-participants. 15In one

enbodi nent , S 3HBEEFDnal responses may be conpared against digital

signage stimuli to U'?ﬁ'%géfe@ﬁ%d%ﬂgﬁﬂ ma-;aémbr Pés‘iﬁnkésmé?ye{@g@aiﬁg

advertisenments presented to the player. I's data and unde
may be 80| dagainstmusic piinuly tcaghdarstapd esncivdakrespemesde vied typerandfsiyle

creating nore ef.ficient content. The content dified and.
S rored tooaptair PPSgarlas R RPEE N oG 5 bpSBiting,
t he EGM 307 tiiditusad ® S0kt piaydmes ﬁnt\gﬁeﬁ&h@ﬁ@y@@ivm@mahsmsb@nd
presented to the player 102 at the game. The understandi ng of the

pl ayer's enpefeopesitivels pbine saderstandindanay basienelongsd @ntaooreus v players,
|aver. 54 oIIOu! o
"0 the. pi oy BeRRESY SfloRhErE B0 T GRS ouctB MELE Hid) BRE IR 0

cust om 28d playertinehgtlgayes. when he is watching a particular television

station. This targetid advertisin ased on data collected from
enpti onal response t &8P RGO SeSPe reHYNars B\ nypared

o o S S 8 4 DRGSO 514 VRl oAU
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 bhusiness-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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I n one enbodi nent, the enotional responses nay be conpared 30 agai nst
ot her player proximty stinmuli to understand enotional responses to

ot her pl aygs Sppv/dydgact eristics of players can be deter gichg@adobdz145
create positive enotional responses in other players. In a

non-limting exanple, this understanding may be used to create player

communi t i esfacifityl HastBe lskg @iduhingVAN@Es sehverh Idal and prayens are emotionally
characteristics that they are enptionally attracted to._ In another

non- | i mi ti rRpigkethiy te ealplyatipnet a paadyRiPtTagchiee. c bg fasdily apemrtag can

denogr aphi g, %v@éﬂﬁ% p@ﬁ%rgpgcﬁai %ﬁq}%&?@% ﬁﬁcb@eg.e?ﬁ dRothBFe 189%the

facility, or a part , to attract players with

sim |l ar tasichsnmandresstiaest dhesiata showdtrat blayassareteamaofidnally blarged

devel opnent of comruni t am)n& Pl ag%rs. I n onﬁ enmbodi nent rul e
gt ggar n

he
engi ne may WARR! _eﬁ’scag‘iﬁb EsCHB o Mac{ires; ﬁfé'?‘tcaﬁﬁt%ﬁ%h'%vel of
randommess 10;‘%’@\6? %feé%)és%hé OHRE &Hﬂgﬁﬁa}cﬂlﬁfé?rlﬁ%gf andtReSAERlimjting

enbodi nents, the rule Iitbrary 1n the rule engi may be static~and

st ored | ocaddaynpiétdn ehgaditE@pbyee s taikirg ewbroal londspasker aemplieg to
library in rule EI’IQ%i ne rra% be .ﬁ]yn%{r_? c_and clus_tts)om zabl e based on the
situation. J5VCEHGERGHCBRBOAPTRAY PEIREMAG AP IFYBYISY Bl 98TC B dat ed
based on rammouhbRgb? hypRY LLamMdneaitte dtitedvert THOAER PYIWRUBat the
cal cul ati ons and enotional responses/stinmuli determ nations. In a

non- | i _rﬂ@: rigasrappliisipating i Brecb it cerpoap positivalydate exilemastgafise to
oD e, SRsTbU AR bR g TR oB- PRI IR Bk RERUEL

resul ting response

hi stori cal dgreephesesniins bdijus, teisarator cah pesitidn thhspaakkess snthiabthe20
then cal culates an errqor rate and determ nes if the plurality of
enot i onal r%’%’%ﬂ%@% "?‘Fﬁi%%ﬁ‘%’i“&ﬁf’?? squRgs, foplf E}W'”’i‘?@a‘ﬁ?r?@nf’hﬁwe in other

originally £alemat$PopliBtddBySnon-participants.

15 In one embodiment, the emotional responses may be compared
against digital signage stimuli to understand emotional responses to the images
and advertisements presented to the player. This data and understanding may
be soid 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 daia collected from emotional response to
stimuli can be extended to various media, including, but not limited, internet
advertising, movies and other video prograrmmming, electronic magazines, efc.

In one embodiment, the emoctional 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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manner, the rule engine perforns error correction and |learns the
pl ayer's expression. In one enbodinment, a baseline fromwhich to

cust om zevf@ﬂﬂlg%ug@) | earn) nmay be devel oped by rule degi#g @9/0@%

initial rule rary is a single library or enotional pro
t hat base, |earned know edge is applied for individual players or

groups of pdAYRSTal responses in otheFrBI%Hé#é' Qn lal AUrANitiRG ¥xa@pre et oped for
each player or group of players e rule engine engages in a

| ear ni ng pewndsdstandinginane alﬁeld tmerlepla plgyaocosmtnigas pulling together

Cuggest: ondpiea e bl heRite S At e Ble o i BRAERRES

trai ned on fphen phayer ﬁoﬁﬂ.nﬁf@@@n@@nﬂq@mjergt@ﬁmgm bé eambired witei r
preferences and behaviors. Once the |earning period is over, the rule

engi ne off edemegrggbistansiemetinnal Haderstanging terdesianibe ganting mhtagrcts@p
In one non-| r[*{)h'hng;asur ?4} )’?go Pfctg, £ it skl &Qé@H@h a series

of activiti'e responses andar di zed

stinuli. Theharadtenstiosethenshy dusidting is drvedevgissrhented chormenigrameiagayer,
and/ or the experience may be differentiated for players. The pl ayer
may or may RBY®™Be aware that the systemis taking himthrough a

series of exercises i otd?m ; %r;:q{gg Qﬂw S,
per haps i ntroduced aslﬁgﬂ\%\%;?/ﬁb E@tm%o'% Iﬁ%fﬁﬁetterl, " r% t esoé‘t
pur poseidf l&fstdepaltai srgnalevelmft naodamnpssnfprd»edéd)by i randemfrosmbser

br oader enoti onal of| IS tra| t ak ce during .normal
o ol ay SRTETAG" AIroEs amhoeius R, e dieEranis bl Srdite AR
from the gadgtic §M§3§to?éd RckiP®ith teg NS ot ﬁdsérhé'eﬁiﬂl'ﬁhrﬁéﬁt%e’éﬁ'e rle one
enbodi nent, the custom zed rule library, or enotional 15 profile, is

downl oaded I(béary in ryle engmenpay Beﬂyaarrtueancb@usmm)zameba&adeorptr@yeetuah@z

L 1 et ) Echngler MRRANELERY Rl i Be0Ey SIGHAE b sod i LAY T
print, faci laiovﬂaﬂtgwlﬁlatne@werlve'thrmprewcﬁls&:a)lculéncma gmdaerhofidnal sensor

(such as RFID tag on the player's person somewhere), and/or ot her
suitabl e i d@ﬁ?‘i’mf‘fe@éﬁt'ﬂ?}ﬂ' qeé%flﬁrr‘if‘ﬁl@s Pl E GP%HB"'B%&SEF\H’%F“@ EPREIYoRS e

game serverg PG nER LRRAlar 65 ta
received fr oﬁrirjl’il{E| % gé P Tﬁeewg ﬁ gfé i earf?gsaeémégn
r esponse/ stéomparingicthat plaper’ csesubiog wswotiohel rreabelssa o 4 piwen stimulusbr ar y.
The updated rul ry may be downloaded duri
sessi on. PG ST SR FRRATSet 4 Bregiarenateny Ly rdengtecan
recei vep@s thbg cglﬁgfdté%ﬁah eFr@ﬁ Féﬁél%ﬂél Hetdlihedipid PO drorfiionge 302,
perforns this analysis of the data, and updates the rule library.
responses indeed signify a different meaning than originally calculated. In this
manner, the rule engine performs error correction and learns the player's
expression. _
fn 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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I n one enbodi nent, each player has his own rule library, or enotional
profile, as part of his player profile. The rule engine, or enotional

profile, Rpy e 1208y egated and nornmalized for a particglfsfioeuaf
pl ayers. 30 Non-limting exanples include cultural, regional,

geographic, racial, nationality, accent, loyalty club tier, or other

per sonal priediescondisd plaférty engreapsamotiopabresiehses, learning their
2009/ 134909PCT/ US2009/ 042145 rel at ed groupi ngs. Anot her, enbodi nent
entails gr RIBSRENIRSEY Rabayions-«Pire g leaptiag Patrd isryerdhe rylgengine

The variou ' i [ F:Qut e
further e&%@ﬁ?@kﬁ? ﬂ%? Héttﬁg%r%?%ﬁt? gsﬁ'?st H%@Uﬁ?p!ﬂe Sei?\% H%‘E Bﬁ‘ﬁ:@t I on
5 publ i cat iembodidest, tipaplepéer ispakarcthrduphsa séesecofpattipities i meatanediign
atent applications and non-patent. pybl.ications referred to in this
B pec! 11 ct IROUAE BrBPnStal) S aateizRE i TBR Sl HSSeu be e Gaine
i ncor por at egkpa@ERE P XvESTRARICENd/bRtheNSbEri&dd Mal Ye difdtBRisReOFort he
enmbodi ments can be nodified,” if necessary to enpl oy concepts of the
vari ous patpayers. applpiayer mayoranay poldid awartedhst the systepn isviakiag yen
further e dinents. . .. For .exa e, the enbodi tsS.
doscr | bed ABBBMRATSS S FraisiFesds P € HER R e R EPRIAISr T ake
based on t heerhagy pedbasdd &ndhely 18 nyetto RABW N Heteebarkhe Pli@ke of

exanpl es_of suggested courses of action can include, but not be_
linitedt® o,dQVﬁg)Pmﬂ apamagonal profiederdimgr forra brradensmegonalerefiley dhiss
odds of hi ' 1 : ' pLi ze,
For i nst andinaryasy Bk Bieoe g Hepeloarte B A6 Y SPREKERAsBrEal

| uck and gehtigame! ansfor atparatednfiom thelganis, sach ps bddosko ol dedisstedt t he
pl ayer 102 enotionally; - playing a particular set of songs for the
pl ayer 102 ¥&@PYSYER" 0 20 during the game, for instance if it is

recogni zed whi ch songsohd8rmba¥itdnt 1ihe RERIMICERHIY liHBRR A EendtiBnar\n

enbodi nent can identitfy common elenents 1n a set of songs and suggest

t hat t hd sqgiiepis daskiéahded (elge tplihg BIGS 3Rdor depicaiR) wheatiy player

rotation; 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 iibrary. 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 culiural, regional, gecgraphic, racial, nationality,

accent, loyalty club tier, or other personal preferences/differences/behaviors
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provi de the player 102 with sone other casino offer, such as a 25
free play, free or discounted ticket to the buffet, free or

di scount e ' osf @y, free or discounted drink, coup S
shoppi ng, %é(?(b:@?ﬁﬁ)@} have the bar offer the p?’g;/ﬁelfr%ﬂlua/guﬁ?as

favorite drink, such as if it is recognized that the player 102 is

not as excifebdedyrdliingu! Ahdiker éﬁgodiﬁ]ehaéﬁtaﬁgg@pw%ésméﬁaixtﬁye

know ng the playér's favorite drink, one enbodi nent” 30 can suggest
t hat the plthpareviogs beampriesistiésvel y of fered his favorite drink;

- if the pl h dered a drj nbodi i h
- co- headed wai trogs RSt REDRIMARES aPSR B E R B TeaMOer o

player 102 h@viieDfurperRkemboainidast el dPtheed:d1enfests VN Npatehf apfiRation
pl ayer 102 has ordered a drink, the rule engine may 5 decline and

rej ect tﬁebmtd‘ry@m@.ortaﬁr, paigoh gppligatipps, soﬁfé?@cméﬁntﬁatforw pPatest
102 is i | a i i T endi
e h ARG oA G Rbh A B Sbns TR & Al bRl BBy

di spat chi ng a supervi'sor, mana securi

to the playpted @2 the ApphcdtidhaDsie; Sheetp aas incofparhteaidnerein B¢ referenad, lim
be nost effective for the 10 ?I ayer 102, such as if the personal

pref er ence BRINtiIrglyayRspgcds gt the egiodimentsieambe raedifiedtif necessgey 4o
etc) or whi 0 ayLfind . Fec i ot

- provide s%ﬁ%&atg%%e%é gﬁgg.lse %gégﬁi%?%ﬁé a%g%aﬁlokgzgﬂgc%‘%ﬁﬁagn%sr é%,
such as10f providegegfurthed entiodingéntbi of eedback that the player 102 is

tired 15 It of ti t h GV 30 | ti t
ol aying in the last JPrioGRPIe: PReoBPoRpNdescrine Fante bAl meyiag?
suggest pr odriliiM GudaesiRbayeliond td) ihdhtalt | Bddad ofll tHK bidteSdbackobh@®r

or a caffeinated soda); and so forth. These and ot her changes can be
made to theersibodientaltfeedhacko Oihghtexampidseofagunpesthst epurees of action can

e b gl s ST e CIRRMAR, ! 2 e Lo used
15 - awarding, or increasing the player’s odds of his being 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 fo
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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enbodi ments disclosed in the specification and the clains, but should
be construed to include all possible enbodinents along with the ful

scope of QuEYLNBHhHEGIS tO Which such claims are entitledﬁgf«%g({o%gglsy,

the clains are not 25 limted by the disclosure. CLAl

clainmed is: 1. Anethod for a gamng device |located in
an environnent, the reftheplayerpiasirdered a drink, one embodirhéntriandispatchl
bi of eedback that represents at | east aone bionetric characteristic of
a player of2&gg-ge Wgitess te gerve the drink, it it is rgpegizethipab e PiavRFettal
feedback t hate GRInERE BitScRld 09588 Ihe2RE %rﬁgﬂ.us present in said

envi ronnent ; processi ng %oth of sai d obtained

bi of eedback and sai d -efithemiayeeialhaseeddradla drink] dteenue apgine neayot | onal
response_of ;sai d player: , usi ng.sai d tional response
det ermi nid PPORRIARTERS! thelavarsaudsr sHERaBIdks Sripclen Hobing Palrreitiza
feedback t OjsShEHRRdd Qn@Féﬁiﬁb Idghtateld, At ARSeddnd REETduRBBst dIglattfing an
directed towards said player; and inplenenting all’, & subset of, "~ or
none of theerplpyes{suthpam superyisof, raandgsnsor security) to the player T0Rdor

met hod of c] ai.rp 1 wherein said gam ng device includes an el ectronic
gam ng rrach???ésfi 3. The method of claim1l wherein

sai d using said enpti-@agestefnonagvérBssHemie il BairMbR &lfebtivd for the
under t ake incl udes suggesting a change in a paraneter of said gam ng
devi ce. 10 player 102, such as if the personal preference of the player (e.g., slap stick
funny, attractive models, etc) or which products the player responds to are
recognized;
- provide stimulating changes based on the player 102 becoming
tired, such as if it recognized through bicfeedback 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 emboediments along with the full scope of
equivalents to which such claims are entitled. Accordingly, the claims are not

25 limited by the disclosure.

41



4. The nmethod of claim 1l wherein said using said enotional response
to suggest said action to undertake includes suggesting a change in a
characteristic of said environnent. 5. The met hod of
claim1 wherein said obtaining environnental feedback that represents
at | east one stinmulus present in said environnent includes

determ ning one or nore of, in sai dCbAWBonment: noise, nusic,
tenperature, snell, people in proximty to said player,
advertisenments, air tenperature and quality, tine of day, tinme spent
on sai d gaMAtss dewhegidy said player, and visual and audi bl e output
of said gam ng devi ce. 6. The nethod of claim1 wherein
sai d obt ai ni ng bi of eedback i ncludes one or nore of determ ning a

gal vani ¢ skin response ((GSR). of, said player, electrodermal response
CEDR of S8l 0 pl eyl ol BaTPERIST SRS SSUSH BT B HBaroRTSRe
tensi on ofSAkthdy QMR prisif d el ectroencephal ogram (EEG of said

pl ayer. L} e nethod of claim1 wherein said obtaining
bi of eedback i ncl udesbiasiing Biofastback xihae Sebrasants agnlebisd rorngHBR)metric
technique to obtain a plurality of images of different body portions
of said peharactesistic obaddavanaf saikgaming.@eviesial response from said

clarm 1 wher ei n s S008I Ay BARstl dosshart that Eoraefl it s ane

al cohol cemsunBtiresestfin saidemirirhiettsi Ng a near-infrared absorption
spectroscopy technique. 9. The nethod of claim1,

further conprising Brosessiggsdiadholsf aisasti pbisfiredibhioteedhtick and said
i tal f back i id i i ncl ud i

chi d ot or AT E AR RERO A LT Blriee Rl Bl BEALASROrHS ALeBR AR ba)

enotional response BgRgdsal EMbRdHRl Fepons8Ndetaindd &N bodth dsaid

action is suggested if said enotional response is determned to be
consi st envbtainedngiofaddbaek strat said| envirendiental feedback to sug@estTa @luretityod

of claim further c ri sing. usin id enot|pnal response

Get or i nedf PRIRA G widETAKe BREIs Rt ot b R Ba SR CaYeh Biony  r onment al
f eedback to determ i chalgr i i } i r ;
devel op a new gani n%%ﬁ@ghg%"' : et Bf, % ﬁ’orﬁﬂ? #%eg%Qﬁ%@gwrgptgi m
1, furt heof adimpsi si ng performng training using said enotional

response to | earn behavior and preferences of said player.
12. The method of claiml, further conprising:

12. The method of claiml, further comprising: =~ |
{ccaback have becard ot ol B¢ egad or- a4 hutlet Sel TRARG FRES,

bi of eedbainkiuaied aeraecoome gasing eesirsk (EGMlet er mi ne an updat ed
enotional expression, if said obtained biofeedback and said
envi ronnment al feedback are determ ned to have becone stale.

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
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13. The method of claim 1, further conprising:

aggregating enotional responses and their matching bi of eedback and
envi ronnent al feedback for a plurality of players; and

gener at i ngndrgHreént iBcieles dedé®iniMgt thdbr heistofs Psaigferf@ofnntysdise,
based on sai d aggregated enotional responses and their matchi ng

bi of eedbamusmwdemneratummmn%ll Peoptih ic Rroximity i saidsylsyemadyertisefegritag

i d gam Atemperattie SRy Al e o G Aes deRRCAR EisbayRind HERaR
to said Egy radAd VR al Qn@'éhakﬂe Bhﬁfu?%ﬁgﬁelﬁgénmﬁg detRieesent s at

| east one bionetric characteristic of a player of
at | east one environnmental feedback subsystem present in said gam ng

envi ronnment, and adapted_f o obt ai n e vi ronnent al f eedback t
represents at Ieastgone ﬂ"?r’?’ﬂﬁ gd;f i1 W eg%péa%glpt,agﬂﬂgﬁq{o?‘eedback

an enotio e

i ronmen yRp Rz o g A3 sﬁ@%ﬁ% R it PRI SR ot paic
sai d obtplaged diecticdathet kegpshssa{EDRN o salnplayer, éle@td:hﬂyckgrfam (EMG)
determ ne an enotional response of said player; and

conponent re@@eﬁﬁ@do detecti muselst tepsian of sriddavey. andi Q!@ctwqe@hgﬁxgdam
EGM and §€ #g ﬁ%ﬁasa'd enotional response determ ned from both
sai d obt ai HEeLHTk and said environnental feedback to suggest
a plurality of actions to undertake that is directed towards said

pl ayer; wher ei n said conponent includes a controller
adapted to i rrpl emen? al | Tha metbedof efaimck wherain shid mamnmésxf@eﬂback
plurali ty Q Ia|n114

P bi of BEMEEEL 2 brman sasson Jred TS HRR ceeFaRuLG oliBH &
adapt ed t&u%ft}?b’i“lrﬂgg%‘ ot diedreht %@B?Lﬂﬂ?ﬁér’% opfsa%abl‘éygff ﬁhértolﬁétaﬁnﬁe
near - i nfrared absor pti on spectroscopy techni que. he
syst em of saitl @inmativhahhespeinse $ainl sashimagdsenf differsat t:lo@ﬁpbrt@nadapt ed t 0
change, based on said determ ned enotional response, a paraneter of
said EGM 17. The system of claim 14 wherein sai d
conponent i ncl udes g ganpna iathbd SPuRlRt hiekdh dalbiblitg bibs

to instruct a change, based on said determ ned enotiona esponse

par anet erinofudesi detEfsiviramyl zm alwhat tcensamiptionf ofssaid player asiventa near—

infrared absorption spectroscopy technique.

n

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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18. The system of claim 14 wherein said bi of eedback subsystem

i ncl udes a human expression recognition subsystem adapted to obtain a
plurality of imges of different body portions of said player and to
determ ne said enothgnal TheSRRATRI IdfoMbml ¢ iBas coiprbinge beAbrRpgY
portions. 19. The system of claim 14 wherein said

envi r onnetraining eeitigasid ststjena respensedts lsarm drehiaviornand pseferarogs of
processor cqupled to at | east one sensor adapted to detect said at

| east ones%'aipﬁﬂqus 20. The system of claim 14,
further conprising a storage unit coupled to said biof eedback and
envi ronnment al feedback subsystens and to said enotional processing
devi ce, and adapted120 sTheendthet of clairh Rifafeeddanfrisingt envi r onnent al
f eedback i nformation and matching enotional responses that are

accessi bl e by sai d SoFOIENG Whelare rsaithe Obtaie nbiafepdhacke syhs gaid
based on galifh i Shal feeBbabk haldBLLR AN TBHGI N emoti onal.
responses, erein conponént |5 dadapt’ed tb suggest said action to
undertake if said ergpdatingl $0¢PWREGInirYy dbiofesdmak t andle aaMBNATeAl
during said historical trend. ~21. The systemof claim 14
wher ei n sfgedbasttpodaienping @is Upgaigsy eswtioaal @xpraasiaid aibtsaid taptained
performtyratni Si sald enptiQ rgesponse to | earn, behavior and
b ef or anclB bRk Gt d pviSRnG RS roddt2B8 B8 deterfifedic oy bife
wher ei n sgiy@ enotional processing device is further adapted to
determ ne whet her sai d obtai ned bi of eedback and sai d environnent al

f eedback have becone stale, and if determ ned to have becone stal e,

is further adapted respectivel y optain_new bi of eedback and new
envi ronment al feedbi@-k fﬁ?n"%eémd%fﬁllgéﬂcﬂb& YUY -and sai d

environnental feedbgcdea8Rsy St BMotional  responses®3:ant® H¥Rt €M&hing
claim 14, further conprising: nmeans for aggregating
enot i onal bipfemuitkask andrehvirba e i tfeddrarkoioo hgdaitatibkofepidyasyandnnent al
feedback for a plurality, of pl a}(er s; and . nmeans for
generating a profi| eRyeley Ariafilg 3gsosiated wéth aldaastsong phsaidslayers

generat i ng : . R A
o1 of cedbalt Sha Ayl bn AR ERP b cameRnal “fespBftod "Ehi  TRF [niktching

appar at ushiofetiback iang.environmental feedlgdck. east one bi of eedback sensor
adapted to provide biof eedback information that represents at | east

one bionetric characteristic of a player; at | east one
envi ronnment al sensoy , adapt pr.ovi de AN fee C

i nformation that reﬁ'ese’ﬁt gsgg{e(ﬁle (g'%/ %neq%get('bﬁulr%ﬂéﬁ,é@gﬁt CEB% gsystem
sur roundi ggmphsihgonment ; an enotional processing device

coupl ed to said bi of eedback and environnental sensors, and adapted to
process both of saianh @lestratde gsansihgeaiaabiealdGdhi present i ragithtgaming
feedback information to determ ne an enotional response of said

pl ayer: asgvironment, a conponent coupled to said enotional

From bot hsai d obt o od by of caoleeapad STBLA0R coRanTts paf FRa, an
t 0 suggesadaptedl utal obtairof biattadbask t thaindepreakmtst ait léast donecbiEmnetric
tovards ngi\aq'agtle?igﬁé ;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
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wherein said conponent is adapted to change either or both a ganme
paranmeter or an environnental paraneter; and wherein
sai d conponent includes a controller that is adapted to inplenent
all, a sugseinef .bicfeelbask Hnd Qs UGsRDNAtrRAUFeddEackoto agdtefe an
25. The apparatus of claim24 wherein said gane parameter includes
any one oem@tippaloesponsgipisaidiplayeryandime, [ight intensity, skin,
prize, difficulty, activation, spegf cal or, thene ane t

bath and | evel , anda COYIRANER FARHER B Ral apgfignal processing devic g,
appar at uSs gl EGR, Bnd adikE ¢ U8 i BNOBRARISBbn RS BBBRRted REHHEGH
any one or nore of: temperature, li1ghting, noise level, nusic

sel ect i onsaiduobtaineaf bivfaedyaqke nadnsaiddesyitenmeehtat feedbadntntsuggesteat ,
and air quality. ) 27. The apparatus of claim 24 wherein
sai d at I@géﬁl'tbﬁéagﬂ%ﬁe@m%@ﬂﬁwsi @F&&b@“&ﬁd%ﬁé'é‘%ﬂ_/%t ection
devi ce adapted 10 dgherdihNSaf AfSlIlntC RIMBY | NIl BLBIES 1o
using a near-infrared absorption spectroscopy technique.

28. The appslemiensabfa shissatodomisicedntheaiudgetiddasiatalionef dditingedback
sensor includes any one or nore of: a galvanic skin response (GSR)
sensor, electrodermal response (EDR) sensor, electronyogram (EMG

response sensor to tec C t ensi qQn. of ,sai yer_. a

el ect roencephal ogr ant( EE&%&%@W op! dlain?” 12 Vﬂ]e%[% ﬁ?éd aE%&?%qQ?kaof
clai m 24 yiipyetdin Siabiidat Asagboihediceiien hatde RIRPAEd itHChétdAfine an
at | east one canera adapted to obtain a plurality of inages of

di f f er ent aloobigl penrsuomdionf ofaishigpl player asihg a near-infrared bserption
expressi on eL{gco ni t%on HER) engi ne coupled to said at | east one
canera antf f&&ﬁaay %t i ne sai d enptional response from said

i mges of different body portions. 30. The apparatus of
claim 24 wherein said conponent includes a controller coupled to

vi sual and audi o oulfut sThamystapbfedlairo Bdljwisirepasdidooommikeri of said

response aid determ ned enptional response.. ) 31. The
oo ot usEBM 1§ aspied & 2350 AN A9 SPISRUNGS FMINNGheIPATSRs Br

i ncl udes I f: a canmera, a mcrophone, and a proximty
sensor. ﬁ&\én@i&r&(sé]@ﬁ?ﬂme apparatus of claim 24 wherein said

enotional processing device is further adapted to performtraining
using said enotional_response to | earn behavi or, and preferences of
said player, and is1furthee system efclaimdet whereie spitbep@posgniincludes

orate ars GGG ROGPIE] ] SAM, EBTTRACLS GOEPRATE, IRECOS BEhos.
respect i vighsedobh abitl d6rMimidcembasHalaREpbrYe, & phFanaenbfksaidcEdMekd

from sai d bi of eedback sensor and said environnental sensor.
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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33. A nethod of operating a gane systemfor a player to play a gane,
t he met hod conpri si ng: obt ai ni ng bi of eedback t hat
represents at |east one bionmetric characteristic of said player;

obt ai ni ng environnmeppal fragdhRedm tdialaife P4 cREMAES cBmPriRff a ®iérage unit
stinmulus present in an environnent where said player is playing said

gane; coupled to said picfeedpackoant envirgamenialtfaediearksdvsystiyas langnie
2515 oy s Bbod 58585 A h L AR BRI oS Bl R BBl
from bot haﬁ@'&\%hﬁié?ﬁ&'l f%ie%%l@th%hnéﬂéh Sa%fddn%*%lﬁ?rmﬁaﬁéﬂalfr%{é&%éé

to suggest a plurality of actions to undertake th I's directed
t owar ds stiall gqué aceessibledby lslalcbomnpongntaﬂol determingsedid dfmoticnal sespmise

t he suggested, plurality. of a ns. . . 34. The t hod of
clai m 39 GREAIOn A 6151:%'0@ npgEatioReapd matching Ynalece QReloFEsanSes,

el ectroni €ig( YiS h t
does not @ngrénae cng%u rgr -Scon rt Pltgd%g%égta%/a% ‘actio bbsbﬁ%rtgg%% %‘ﬁﬂ
met hod of eglotibralB2spbeseisdstairinedttaibe cunsiEtehtedciarckaid ridtodes trend.

determ ni ng an al cohol consunption of said player using a
near-infrared absorption spectroscopy techni que 36. The

met hod of cl ai m 33 erekpn _sal t ni a

envi ronnment al f eedback iIEfeugA’é’gte&g' &%Pﬁ gﬁl 1?\89%%& %géir s°M rtmpaI
from sai dpRicaysihgt devidd & mrﬁ@rfbdﬁp{écﬁﬁﬁPéﬁBrrﬁﬁﬁblﬁlﬁgl udhigeaicemotional
f eedback. 37. The nethod of claim 33 wherein said

obt ai ni ngraspehee dd ascnibebiavios endtaraionemeespefgdid glayerri s behavi or and
eye novenent of said player to identify a particular stinulus that
caused said pupil and iris behavior and eye novenent.

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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at least one environmental sensor adapted to provide
environmental feedback information that represents at least one stimulus
present in a surrounding environment;

an 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
adapted to use said emotional response determined from both said obtained
biofeedback and said environmental feedback to suggest a plurality of actions
to undertake that is directed towards said player;

wherein said component is adapted to change either or both a
game parameter or an environmental parameter; and

wherein said component includes a controller that is adapted to

implement all, a subset of, or none of the suggested plurality of actions.

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, 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.
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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)
response sensor to detect muscle tension of said player, and

electroencephalogram (EEG) sensor.

29. The apparatus of claim 24 wherein said at least one
biofeedback sensor includes:

at least one camera adapted to obtain a plurality of images of
different body portions of said player; and

a human expression recognition (HER) engine coupled to said at
least one camera and adapted to determine said emotional response from said

images of different body portions.

30. The apparatus of claim 24 wherein said component
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.
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33. A method of operating a game system for a player to play
a game, the method comprising:

obtaining biofeedback that represents at least one biometric
characteristic of said player;

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;

using said emotional response determined from both said
obtained biofeedback and said environmental feedback to suggest a plurality
of actions to undertake that is directed towards said player; and

implementing all, a subset of, or none of the suggested plurality

of actions.

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.

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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