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I NVENTION Field of the Invention 5 The disclosure is

generally related to the gam ng industry, and

particularly to the use of machine vision in

s BB AP EABRT st D sk TR & 285 AEARIMHRENTIV NG

per f or INFORMAT IO FR‘EHVIVF@IR)EXAWLE,GSTNOKSI OFICHYRY
10 dependent on the quality of the inmage for pattern

recognition. Typically, a reference pattern or inage

BAGK&ROUNDsO6r HE iINVENIIOPUL er - r eadabl e nenory for

t he purpose of conparing live inmges to achieve a

ﬁattern match. The criteria used for conparison may
jeldofithe Inventigs  si ze or ot her distinguishing features

that cl ear‘lfne U%%Ws'ufe/ |§ @%n@mwﬁelétéantboméega@mg;ecmcmstry, and

hin t
iy B 10e3e. 8t Pasine i in atsm ' G s &f gaming
dmmhesnswpl'eaMNagmlf\g.ers for matching purposes as wel |

as for filtering out other potential nmatches within a
di gi_tal scene_of objects. To achieve the best results,
(e.g., lighting, background)

are tight I%ecomﬁalrﬁa%et bel 'rffé\éhlné h@lsiBiﬂYa;SﬁR:bﬂbﬁs is highly
ffectl{wg E\er erlfor ge te hnolé?‘(tga/ hle

Enaragt e 0e: omiad e 9t At PR ESRUIcry, Typically, a

restarbhce pauem onintage htprat;hs stered iyangomputertreadable memory for 4

R L Y Brhiind 186 ifobds 16 BRI Wb afioftn, T crteri

Laeideﬁor cgapiangon apaebeioglarhehapsisice othheme}lstmgwshlng features

tﬁSfTEIlehH?'idé}ﬁlfﬁ fie ébijfifrbﬁxnoﬂhﬁr oBRCRY R4thi "$4rAE digital scene.

vi sual env]ron ven n

A patigre maigh c'émé‘@é‘?fpr%/%\?ﬁ ?ﬂchgvregg%ergdfae.Qm%%Of)eBefest has

@iqade gdéintrf@/ri afok ;imafdhl‘ngﬁ)pmpd)_ ds;ias asunell ad)yfonefitehing outI other

si.gnage and/ or of & ine di : sQ,. t Vi su

SR suflines wilirs L e hEBRER, ff Bhie gind be¥Presutts,

tbradmalging esnditionss (¢.¢., dighting, f eackgroyrel) @re tightly oantrblled to limit

tg\grrflﬁry;fgc?org %I*ﬂaeﬁtlﬁ’q:g{e ﬁerﬁ?rhﬂé?\%ecgf thé Bohn Hb\a%rmverrent

l"acenment o Fious
i tens on tHE gaming indystey Bﬁesﬁﬁﬁ audniguenapplicaian for machine

iSiofrduskeo théxt/é@ @meﬁﬁlc LR BE @a%@bb@ratioheWypncauy, each
actors re

@Wﬁ”ﬂo??ﬁ’i%tprea?%sﬁ HAGYft YEPPB&”&"??'RW@%H?E'&W to other
gamingntablem dp thentcasifioer é:urmegemanpilcbyngx theegstliation is the ever

cﬁ%?flgﬁmccﬁlxgsﬂfhz ! éﬁxﬁ%nnﬁé%ﬁ“ Safy YRRCeUAfg t5818N: PG kample,
constantly varying Ilght condltlons occur at a gaming table, for example, caused
by nearby signage and/or slot machine displays. Also, the visual background at
a table continually changes, for example, as a result of different people that will
surround a table over a period of time, the movement of these people, and/or
the placement of various items on the gaming table at various times, such as
drinks, extra chips, currency and other items.

These and other factors render the casino visual environment
almost uncontrollable from a machine vision standpoint. There is generally a

need to achieve consistent results from machine vision, and a particular need in
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WO 2004/ 021294 PCT/ US2003/ 027004 the gam ng industry
for a way to achi eve consistent results from machi ne

wo eoni29nhi | e operating in such an uncontr ol | pOT/@S2003/027004
vi sual environnment. BRI EF SUMVARY OF THE | NVENTI ON A
readi ng system enpl oys directional light to illumnate
and item 5 to be read, such as a stack of chips. The

the B SIAUSHY BT Borb s caikiEnt UL chm achine vision
whiler eperdtiig R sughoan uncontidliabieedduaigerayreonartentay i ncl ude

one or nore illum nation sources, which in one

enbodi nent are housed a chip tray. The reading
%?lﬁFe&Uhﬂ\ﬂARlYn@FuU'éEéN&éMﬂ@Ne i mgers, which in one

embodi mentp ?éé‘dl ARG 4§SnP B righsy < Birdctibhal h?ﬁt to MBiRRE 1 dMY item

(G160, U 86 AriackiChORES b ARG TBAYBOISYRISIR Ry TRIDY liht in a
ndnevisibled pbaudneaﬂthmalel@wma:gném rsptactmm ;secg@tﬁdwwﬁréu (IR)
AP P Rnd SR AR BrROR! Wi Jinatian spurces,
whidh in voe emnbodiment ares haused by ehiputisiye, The taasingeystem may
|F18[11% %Beedrtrh&re iR CWHI%h'Iﬁ%Q@@?ﬁ&O(ﬂW%Fé heﬂ?&y 6y the chip

appry 159 ncorporated into t
tegR H@e 970 BYSIem DERERIGY BRAVENGH Boleeiverpption fagesand/or
thHEn@BA\M NeDdnd paye fdfe@inngEhe iteragtd Balread® hed lﬁ@\ﬁé information

SHFAEH TR Using 2pBRar SreobrBRE Relefe Hilshiyeh s, BiskSitals, for

eaoammeﬂRrwseqﬁ@nl additilregwrSual additives cﬁonam(-iﬁpmay fonexample,

t?ii@ﬁﬁé 8fm réuEHé? &%Fﬁ[ eHP‘iHo? r@g&ﬂe%?s %"r t r a?PFM to or

cal e, and ese e are
leemapgeéad e tfﬂ%@ﬂﬂ@%ﬁé@ Qlaﬁ“ngrﬁh'@ve dr awi ng I egibility.
Further, the particular shapes of the elenents as

B e OEEE ST DA o PHESBAGs.

and have Ibethe sivbwingsseidentical feferepeee nafmbiees oigentifiyosimilar
bRy & L1 Sre S04 ol Eiatvd oRltghS UrEiehEnt! 54h8srawings

one | envi ronrren rea
ayswsn@hﬂecﬁ%saéﬂwdf@wnem scalei ng':th@XaTOplﬂ dhegalnam%s of various

é?ér%léﬁﬁs aﬁ& aflg %'Br@%dtad}bﬁm'tﬁcédé‘l"é %cﬁs&'ﬂblﬁbftthéﬁ’e elements are

bl erljact prilpesiSic bt st v ioablny Firber, te
petidulan shapes 3f die teementspas degwof are3fofirgended to fccnvey any
piorgfBtof BaldPyTa%, RhydrEREoLHE PRl Rl sang have
baensnlelytselagtechtor easeiaf aecagmitiaraigdhedrawingsmager s of
|F: gure g f FF%lg'équ B ?arrg;?gém@me' VWP W Obnédl iftiitrateqt fironment
including a reading system the environment taking the form of gaming played
at a gaming table including a chip tray.

Figure 2 is a front, top, right side isometric view of a chip tray.

Figure 3 a sectional view of along section line 3 of the chip tray of
Figure 2, to illustrate a number of imagers housed by the chip tray.

Figure 4 is a top plan view of the gaming table, illustrating the
optical coverage of the imagers of Figure 3.

Figure 5 a sectional view of along section line 5 of the chip tray of
Figure 2, to illustrate a number of illumination sources housed by the chip tray.
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Figure 2, to illustrate a nunber.of illum nation
sources housed by the chip tray. 2 WO 2004/ 021294

wED052003/ 027004 Figure 6 is a top plan vi ercDiUS1008027004

gam ng table, illustrating the illum nation coverage
of the illum nation sources of Figure 5. Figure 7 is a
schematic diagramof a chip reading system errpl oyi ng

over head |1 ghti to.ill m nat e chi
Cragor 1o e ds 'S o, niamyew o the A ekt ddtraging the

iBlramatiofricoueragd ofthea ilkefisation soutcagblfiguire 8. chi p

poci 1o IT9NE fo ¥ & 19 metle SR sor 8T CE" dadifg nsystom
eypployiag dvlelrlnad bgmlngmgémmmat@ amthip etaﬂx antbare iragerte capture
%,Hnl,lg@a g," |inBte°oté}gF stadk Figure 9 is a scherratl C

agr

I p.readl ng system enpl qgyi
d| recti onaﬁ'gu'ﬁ 8q e R ySahemptic, diagrag qugﬂt Ph'& feading system
Pvgmngaaﬁ?@mial pfre§liesdy band Qﬂgbc’:lL@g@hltlflgdtoeﬁlﬁjﬁimﬂ@ @ chip
er| 0.ca anl eo e 1llum na
eck e ghted B o IMBRFIG SeptliauAeNridag o5 11, iipinated
dhop btackng descri pti on, cert ain specific details are

set fo”hc!ﬂﬁu e0'906d 4 Os ey r%ﬂ:edﬁag?m% ?hchlp reading system

under st an vari ous e
empl@mmgoﬁlrem»@&efrequﬂ@csslaanrieapwﬂcf Hghting i illuminate a chip

s:ta@keréﬁ@% tikdiget hehd IGRIHA® fRYingD® RaplirkC8A image of the
\é\n r@?t t hes etails. In other instances, well known
ilyrn|afeg gp s

ciated with |enses, fllters
iI'lum nation sources, power sources, scanners, 20

f ' ring have not been
ﬁ%ﬁ“@ dﬁ%ﬁ@ﬁ?ﬁﬂgr{: Iv%tr\{)ﬂngc;l d unnecessarily
obscuri ng ladke |f¢lbwvl@@1§e§crlntm eaiiaun spenific détailpare set forth in
6@&?36'&’6vud€nbeﬁﬁ)r&lﬁ7@1 %b%bnélﬁgubf %n@&@eérﬂbﬁcﬁments of the

UPSH) TPHEYRS A0 SEiBR adhe aA il Pt e invention may
e prautited SmgibLm&heS@[ﬁptallSeS!n other instapces well kaobwnt structures
: = inel us i S as
aEoE R MR ehPed drtertribdiialn. SRESs AolFbr eSS, seapners.
inagers, imagefprocessing narghflkering haven coti beencthowmt er gestribed in
délSll&?Q\?&dQInrfé%égéégFa Es&m‘?h Héééﬂ?)‘i’lohg\’cﬁ'iﬁé%ﬂwbdanﬂ%f% of the .

shows gane o ack el ng played at a
iBgeAtight e 10 by a gane operator or dealer 12 errpl oyed
by a gam ngnlgssiseaher c@ﬁéxmr@qmre@usbmeor raxfHout the
speC|f|cat|or\\/\h a'r{ Pélr%%kjw h'fséllgvss’/e%ea S’wc‘%‘rd ‘comprise” and variations
thereof, such as “comprises” and “comprising” are to be construed in an
‘inclusive’ sense, that is as “including, but not limited to.”

The headings provided herein are for convenience only and do
not interpret the scope or meaning of the claimed invention.

Figure 1 shows a game of blackjack being played at a gaming
table 10 by a game operator or dealer 12 employed by a gaming house or
casino and customers or players 14, 16. While blackjack is used as an
example, the teachings herein are generally applicable to a variety of wagering
games, such as craps, baccarat, poker, wheel of fortune, and roulette to name

only a few.
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exanpl e, the teachings herein are generally applicable
to a variety of wagering ganes, such as craps,

whaaaaeeb4 poker, wheel of fortune, and roul et PETNS2003/027004

nane only a few. 3 WD 2004/021294 PCT/ US2003/ 027004
During a gane, the dealer 12 renoves cards 19 from a
card shoe 20. The dealer 12 can individually draw the

cardsfro t he card shoe can reno entire
Gack 16 oDUeA 355 s oealer 32.rgiss Ao 480w aard shoe
20and hel\ma’gterpﬂamnsndmduhﬂy apawetbeatads Honetherdaethchoef20, or

%nglfe:ﬁo@; eentt? rat 8d8f ?é?dsd%“ florh tﬂ %r&%&léle I?gladeal by

an being
rw@mMartynp*aherst d1@sra@@r@@atem@ pxmqrangequ ansarpe axhere the

cal@d Tark SEOAF Hohe 288k 31@3116% 5!?9 e 3dea{‘é#”"1§r erhéF’at%%h being

circles 24 demarcated on a aylng

'%‘i‘)‘?"ﬁj&é‘éy d%"%ﬁ?g’mﬁge&é‘fﬁ Agoe g8l e 10. The chips 22

typically mralayersaMansepnacefthéﬁ epestivedwagess b@sma%mg a
G fedd] e rowegit FEHEY 2 acpargpledt A ,Q8VIRG surace
26a of rtbeSgamingeK@Ie CH&i ndhe clyips c22 Itypicallyguwionse tihea ueasiety of
d@cnofrnhé’ﬁon%z ® emﬁﬁ\’émﬁ dertéﬂ G&Bwt t‘F'-iigplé‘r“stﬂf" 163§|rer i$8G&d chips

ayer can ose
"mea@hﬁgg%wecwrﬁgmpy()ﬁé %@ég the %aﬁms telers ngaélnP s typically

ré&@lr@kr?é/aéé ol éhips @ 2o |wa€g‘etri¢1§ hﬁh@r ﬁhd’neéﬁf.lﬁECMGW PA player

8 fr
0o, @Rl Mo, il ReRfS b tiae iy theh sDeSuddsr 8s shown
im Iﬁmure r1esblm:piayersmge16 willraftesshavg atreserdea:lf«-:h|p1528jﬁrainsuhlch
t6 two cards 30 face down, and deals herself
% car%g% face down é"hol e card") 32 and one card .
34 face up\fieréhpplaygrsdt4. 16 bave nlaced@o indial wegepphighips 22 in

tﬂﬁw r%ée‘pcé?ﬁ(lﬂe : ?bg@l@s ?dld'tﬁé Gealerr ggrdjéfalé eBth %Iayefrrtﬂﬂ‘cards 30
e
08 owey ang deals Pansell e areh 2 15 lafin' (hdls e 32 and one

caoi B4 fase Upr(“snownard”)&frtdn the deck d8. Cneplagersei4 6 camaccept

agfdltrdn%Y ?gra%o(';ﬂlss r8¥n {1'!% 9%&{ iggiﬁdt% Sat%%;#ot&t reégﬁﬁgtotal card
velusr of a2 1 hwitheutt mng waves, whepe date gardsgabumt ahdetdqmnets and
A?c?esté!aﬁ é&ﬂ'\taasrélfhe‘ﬁ‘b‘% J}%IQV&Q p8ints OJttthéz:ardﬂ_d]S a??tlon The

can va hel, ers (
C{%a@gf. fwf falsg aEﬁ ts W%%cfhr% WE%\&H" %9800\(% @H pygh the rules
typiocaltye cgrpuiref tHeheealepw2 hangkerzd htthﬁhélreaicﬂdmg aageftuly.” The

ridfel ¥ 180 ey Bulb reoal e e Bt edhitiah catds 04 are
delad hasedain theirtkaowledge gftinejr qvwehaedtlaed the dealerscfase up card
&heFmele, the player 14, 16 can “hit” or “stand” and may “double down”
or “buy insurance.”

At the end of a “hand” or game, the dealer 12 collects the wager
chips 22 from losing players and pays out winnings in chips to the winning
players. The winnings are calculated as a multiple of a set of odds for the
game and the amount of the wager chips 22. The losses are typically the
amount of the wager chips 22. The dealer 12 places the collected wager chips
22 or “take” from the losing players into a gaming table bank that takes the form
of a chip tray 36. The dealer 12 pays out the winnings using the required
number of chips 38 from the chip tray 36. The chip tray 36 generally consists of
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30 chips 22 fromlosing players and pays out w nnings

in chips to the winning players. The w nnings are
w@adogbeped as a nultiple of a set of odds forP€TEs2003/027004

ganme and the anount of the wager chips 22. The | osses

are typically the amunt of the wager chips 22. The

deal er 12 places the collected wager chips 22 or

B hDeR S WalkeSzeRcorBrR Ry, Bevils Bfedehtals generally
udedltercobhfaipaljfferent valbe chipeni Bbangess twtheneontentsi afettie chip tray
PR LA 08 BFOTLIS IR Bl L T8, Giming vl
T Im&anammrmg@n aceiliaieceowtt ofidhe sumtier ands alve o ithe chips
IR hB @p 3ByV8e BadiakERE &Y caShb Sn 9814 é ‘?ﬁndr% Many

contain dlffer nt va ue c o the contents
SENoRPRIAIT G, deslen] t%pﬁx&bg'ﬂﬂetgﬂ@%ﬁoﬁrﬁ’ieﬁg%%mw sich as
coirehby ot athierdtetrisalthe 'gandihg ttditsle 9@ Tie Hedlee 12 Hepoditdithe item

0NN BRI B B BB e, ATIRE R 187 e Ry, for
exapiph® at therend gf agdéaler'pphiftatheotantemsngf the aksop dox 40 must be
r@@t?ﬁEIIEdt\Mﬁ\ dsabhts dfdnd %hWﬁg EIol%lEc@ﬁafn%ath%”&r?é'ct Number

ue suc currenc tens at t
qn&ﬁ’bYaéuqefCh‘ﬁ%“@é@l"&"'@ﬁe@epo& ts the item 41 of vaI ue

into a dr Lh@xz 4Rows tiee cmparaytme nrgﬂmrm de@é:l eTHé)chup tray 36
Per.i od| cal I exa at the ena 511 12,
SN iR, FaE on: 25 Pauding wipeto andofwed PEBIGTs 310, 1
reep&mwelyedndm mdbmtéaeparatmg tree opper amdajovm partions 110, 112.
C I |
T\j\%r L@S;idéf Sdbr @?‘l 13“@3}8&’% 5%@ d“ﬁé?&\gﬁ? ﬁPfQﬁél 9 1Bena‘i’/ %@EQ imber of
welist H& SIa@@ ang. dlmﬁés'@neg te |a§9el?36h3|0§“%%§nﬁ': 'thelﬂ )guAesldze wall

129 éxtehdsi UBGmW%P@IS/ fﬁﬂﬁi tl'\é’\‘:ﬁf @?Nlh@@ﬁrf&é@ 1181ahd thereabout to
Lesp

TP Brfoptse et rricisssle 105t copbaing, 1% Bpftarihd FEriERGEoMponents
af rpdﬂwtda&klag ahdhi@mopitogng subsysﬁaeri:ﬂ;@iewawm ia usendrea gaming -
tgt{)]Ie 1‘%P§8ﬁ ré];s%rﬁbﬁrﬁ?z%ﬂ‘?héjgl’c‘fér\ﬁ%lfﬁ‘ﬁ%%@esa@%ﬁ@éyérge]4 16 and a
rq@wmmlpm 124f obthet side svallp1 2 faogisrihe slaalerc B2 (Aigueend). The front

ﬁdﬂ@drﬁ@@@%tﬁé’md@%&ﬂ 20 W&Ilg?ﬂly Wéﬂh@ﬁ Yhé réé}%ortlon 124, and
contains the opti Ci?ﬁgpd el

nen
15 )P CBRGBOBRS 6 SRR IO LR IR NS o Fear.
in use on Aawgﬁmnm@ﬂxrtsalbhgth%e alohganbottemntaf @ach2 thé wells

N e T

wlﬁd@«r&&)nclm fr tinted $hueldi 628 1hat pfotetts thiedimnealdptical and

d%éé‘n%ﬁihle?ér‘ggﬁfrsl of thé %ﬁh&rtréég@ﬁigl%ﬁg Fg%@ Féﬁr?#?uﬂ%@terﬁ@ ‘38 from
Vi Y 162 TRIBYRTSt 3% dfr ndk RIOHIES, qaqummntab@g@tﬁml% for the
o@hfpw\eatdaeﬁm@rﬁu@fsyﬁ@ﬁfs 8¢, the wells 25 118.

;’Alhée\rl\gfllt ! \feg;}/ eT%es%oWsngRVlea%gr “%% E)g&tlgngc? Wihiry tﬁlg é)r{closure
formed by the side wall 120 of the chip tray 36 to provide an approximately 180°
view of the playing surface 26 in front of the chip tray 36. In this embodiment,
the imager 152 consists of nine area CMOS color sensors C4-Cg, although the
imager 152 can employ a lesser or greater number of sensors. Each of the
CMOS color sensors C4-Cy have a respective field-of-view 154. The imager

152 can employ other image capture devices, although area CMOS color
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wi ndow 126 includes a tinted shield 128 that protects
the inner optical and electrical elenents of the play

wo c@akengs and chip nonitoring subsystens 56 frpoT/US2083%027004

by the players 14, 16 and provi des environnental
protection for the conponents of the subsystens 56.
30 Figure 3 shows an |nager 152 positioned within the

SN B, SRR e 15 i 895 2 B84 B of e
delckyligngn the bmmg&rfacef 2®0f thef génhmgdlablla 10 asuckbas Wager chips
t S ar ea
#8580 Tohls p0 0 TN RO NALB T IEaR S8 oo
repgited within agespestivgraparture dGiformed in thesfrost p&dion 1@2 of the
sideewah Me‘l‘&k ‘?Fie §ﬁ8|$9|r1§ Gl com ﬂéaé(ﬁ‘grﬂad ﬁ/ﬁﬁeé:Fééb%ctlve one of

{1 el d-of -vjiew 1 |rmger can enplo

PeRgetHEas: 19e EEB% .QM@S & ?MWF%P@EPQCWQSW@O? aw apgigyiew of
tﬁ@%éﬂﬁé@ﬁfaﬁ@’ Q@S@b@%)@ﬂﬁw 183°8NSThiI® Eérrﬁf}s e CMOS color
BsizcC o 48BN tmeheibl B % bEps &1 Fbick 22 1ar S8Rt the
piayers gl 4, abb e inbbydingidhe aedgesgef individsal zmpesndaqnl thee@ny cards
aﬁg@%gﬁnggh?’tﬁﬁ pld¥in &OBE1345 CRRPIW Qigajgga#é‘@%osﬁ‘ég tﬁ%eﬁects

I'na resp ective ap ertur
of shagdowsy typ&@llméseﬂatqﬁiewsh ﬂve&hemh lighting, THhe ealof gensors Cs-

tu
o PGREos Gty dRirk S Bheh Percesne. of applicAtcl FReigdntegrated
cfreapip(ASIGat el y 15). This permits the CMOS col or

C t t t
censors Cra 8 o bl Rorftlt g 0 ifgchom e
refraec‘éwgefﬁl@ta -of-vigww il &ith 0f tbﬁ. mee GMOS weloargerﬁars:l&ﬁb permits
tﬁ@%égéﬂ%?%tlﬁ\%g@ s’UBs[b@ht%H? ftiRe %nﬁ% %fbyln-aqguﬂfﬁ&é 289hSront of

d h
4 2B G136, T o 4, e B e o, g
22 of 168 playeischl, t1Eh By iimagimgdatt sudcessipe dntessils) ahbpl@ntracking
ro
AR E P OBb oS S o o BefLiar ARl 6 5E aogrs 22
i nt egr at ed\n cpemuthQ mette) playmg:swa@ 26s¥fdthve ganaing table 10
c‘éﬁWE@éNé Qhé 'cﬁipdrr%f 36" ﬁy&hft%f% WV ﬁéwd?ﬁon 18§ ré%féddgeabove the

el ds Vi e he ni ne or sensors

P@V"@SU %?‘?r?f‘gt ¢ l'@”‘i”n%@j@?” 152 @gendmpelow the Rlaying sujface of -
thérgaetihg rtablel uyl nlgwessaméladeﬂcﬁf the dhipnta 36 i fp@smbhéd spaced
o e RIS s/ e hrlinting B 4ER CHPS calff Fense cr-C
belaw the ishelf |1r1146shrdds the lceloplseypsorsaCliCacpr gtertures dl56|d‘rom the
f.@be - Fely st tﬁeqﬁ%ﬁrew > fRen Rt %ﬁ@ ﬁ%}a@ggg pn thalgAfing table
110heT§gn$nﬁjf f amsgsq@llmlnates glare from over ead light, enhancing the
image capturing ability of the CMOS color sensors C4-Cs.

Figure 5 shows an illuminator 252 positioned within the enclosure
formed by the side wall 120 of the chip tray 36 to provide an approximately 180°
view of the playing surface 26 in front of the chip tray 36. In this embodiment,
the illuminator 152 consists of nine directional IR light emitting diodes (LEDs) |4-
ls, although the illuminator 152 can employ a lesser or greater number of
individual light sources. Each of the IR LEDs I;-lg have a respective field-of-

illumination 254. The illuminator 252 can employ other light sources, although

‘ Woﬁu&éhblérmﬁ 8 d%a fori eﬁ&dsymg |l’oyaza\r’( §§®%@hbt@m%iﬁtryofsuch as
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can receive the chip tray 36, such that the upper
portion 110 extends above the playing surface and the

wooeean2posti on 112 extends bel ow t he pl ayi ng secT/as®os27004

the gam ng table 10. The shelf 114 of the chip tray 36
i s positioned spaced 25 above the playing surface 26.
Positioning the area CMOS col or sensors G -C9 bel ow

he shel hi el ds the col or sensors Cl1-C9 or
diGtipRUR LGS frolrArerRaTIpyIg) SUEADIS NahireASHd dhe wagF Ships 22.
TiHe LEDsWhRrcanhe@acsthbe rﬁcbmr}tediﬁntlhm anespectiyerapegturéfdrened in the

g orar 2 e, s D CRuBH it § P S8 B8 aigne

VOtOs regpestive onefsheapeguresd FhegLEDsT1-dhpnayidena low angle view

dfl th%?@ﬁé’%u?@gegz@mq}ﬂ%%é@&mf{‘]’%t hﬁu?'b%'rﬁ’lﬁgrtge LEDs I4-lg to

'wramaéﬁs r@ne%rﬁgfr{mm fehe stagks ofichjpoe2 twee@%yf Htge players 14,

'ﬂfursﬁelgemgEithenedgesasnlbmlc ﬂfdwlb{ealcémgsz t r'ebe W{’ dn’gflé kil$o reduces the
e.l um na consl S.t,S ni ne

SRS ot ShtowsBipically HEspebfic Wik ofitieaghiattng! "3

al t hough tHigurel8 simowsther cdrﬁaomw]amamfoyummaesaéommd from the

r@ﬁﬁé&ft&% f%&@?ﬁiﬂ%'rﬁudn%&r’ ggfhg{:rtmnhggh}mlﬁé‘ﬁFfSth&CEbrﬂiits the

lmagsrmﬁattpdmags4subm@tla"v dhe mﬂtm piaying sHrfae® 28yindterrof the

dhigg) friay BBUT TIRgs, tRé tLIEDIN-I, @ldﬁﬁ?naféoﬂ{eo%é&%mgs 22 of the players
@'a /US2003/ 027004 directional IR LEDs 11

i cular suitable for i magi ng the wager chips 22
The LEDs I[Thel ﬁ)lbwmgaaxdmcbptsrmlgntfmdnuytumpmom rthe prestity of the

B ol s Blch 38 0t MRS 0 9ebie el Mo Aipcoter
of Belleyeet YWashtngiorf Tmem@cegﬁe@n bediseddo Imprmge the results

dfrg(é\ﬁbfjéln?adrﬁwé@lﬁﬁﬂnea li%%@né)f the playing surface 26
(appr oxi telyléﬂgI h| S s the LEDs,

i 11 umi na t he H"F‘E‘%‘@Pg Y 8 C!%agt'ﬁl‘,‘ﬁ@}%fnl r'ﬁ%orzéource
if the ehipttray, lihdfBight ¢o thel Betting positivns ahdchip Rtackdgti®e system

f . indiyi | i.DS. | | ; he.. .
RIRE 4 1R sIE s BEnd, AR Ind el 4 hrfiing tont
dqngi‘t'tolnﬁgbf arcapine flaos hdius is partiaarbs usefubineachiéving a controlled
L RN 8" Syt e oRECBiSGion shaow fee
ilnieatior 6fi the target johipstacksy apd q&a@@vgimt%rﬁqvgm gnd non-
ihfresieatlighe $oagenthad uaé@s:awo%um@aétr &Y mayéhexpehémce. The
c% cﬁgggjllg$1prqu8%g$ 9 |psst%%lﬁs ei@m#ﬁ%QEglql{ﬁ?f)ﬁvgcgndltlons often
foond droins avedread Gghtirlgy éhiprstack overhaegs) playelf hamds drid other

I
irﬁ%tcgs rrﬂ}:r??%‘lrg‘ EA)&V ﬂ%}ﬁg E?ﬁ@tl?ﬁs t ?ﬁls%%\éésf% rs]%riﬂ;ag{ BRoblem
f@bﬂﬁ%@‘ﬂg wrgepag@ul&rw Whereothe mger%éahet the fgrm of stacks of
e’ The BENONEN MRSHiRECta® Rlouéed bPNi§ht provides additional benefits.

Most vision recognition techniques rely on color or monochrome contrast of
chip edges for detection. The loss of color and/or poor contrast imaging due to
shadows and other non-uniformity of lighting results in degraded performance
or non-recognition of the object.

2. IR Chips/Absorption. This technique embeds special IR
absorption additives as either organic or inorganic pigments or dyes into the
edges of a gaming chip. The reading system is comprised of a mono or color
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1. IR illumnation. By placing an invisible
illumnation source in the chip tray, |ine-of-sight

W0 oootloe12bet t i ng positions and chip stacks, thePcyEEBN3/027004

20 achieves a |ight source independent fromthe
anbi ent and changing Iight conditions of a casino
floor. This is particularly useful in achieving a

CRDIGRS Sersorar snd hrsssHisdomaties 2t 14 Saisavausleggth of the
theour_eeg&urrmatlpnsbamlsmlarwn -offr filfgroamdlichipsaenoveed witid the IR

8] W bRl o RS0t D2 e PR wiTRAGh 'S i
resmﬂw deperdentiafdbe visible eierdolhedgrsilt isothe sénsar will image
rEfPé’éigdfl fnoﬁvﬁkhﬁ&‘ﬂ-abé@llﬁﬁlbﬂgchl tlédg;e%t(@\%lté”"?éég)@?@é) and read

er artifacts creatin
a%%egthg‘ @%PQQ%Z% aﬂ'ﬂ JCBRRNSEY A A5Y fed"ng? Chipntransitions that
igsrtify ethe f/@melofameﬁg:himgeﬂsus amrbacm@dHldvew%prd\/@@ contrast

dfisERces Refyet” chir Tatindils Bl ol R, vigple Sif Ebiors to a
drayssiale epresemption.vilTbe @bsoetiogrpigiments ear turquary caloyfrom the

e?lggk’(?é d?{sengr'éegi?é@ﬁ@ tkgnf)c{ aazﬁncjﬁo reSJﬁhg §g%ﬁ§clt Qfabsorption).
Thesgiorgy thaehimhas asesias ramraqq@ﬁemi 8N the Wﬁwe gplor design
dsl Qi ag imgEolihg the d%@h&@edemm@rmﬁga (oerchlp edge) due to

REPabEE A4 el hBuielRabov e s Pog ' "
add| tives das eilRhklonochyamaticoimaginggand cOptm;gie@lb;EcxbrFlltratlon
?e urétf%)rtAlﬁomSgeQ)eﬁ’aﬁérrﬁR%@Hbﬁ‘lgoﬁh"Pnls Tg&\\m&@éj i§'@esigned to

IS CO

m@owwngqb@ememm@bmtermwmdhrowhoalm@ptlcal
d@asérsidd tcﬂi’ecﬁ@'o?@nbﬂdn@reét%r%ﬁ ew@és% .hTRE reBBing! $ystem

bl t

i AU virh 1 e LM b s ot
velietbeblindarlarginéa scam egn duesusdtd’:)tBand Pasy fiitere blozkirly vsible filter -
(Fﬁ?%@ﬁ%lgwm%ﬁ%p@ re @c?r} ﬁ'l@b?a&? cgﬁghlgr]ﬁa%ﬁﬁHé bt sight)
anein Upbeenysirting ocrﬁwre@g:@ye(tm@hlﬁ @hosplscpr@n@reptrmdmawmls that
SRR WhVEBndth dopderiiges (" bl ack™ response) as a series

i o Fhcioncie avhesde ip5vbeaL e Bafis T o down
odalnﬁ/énmgnnaeelb@gmml versign.t Easenﬁalxyn@rdwdmgra/eomwgnmﬂnmatuon

| cal.a e 4 i an.

2o @Rty (3 i etdtule, FOGHE e el W0 i Bavggenatn
atieither ea h@’mrmdo?veedembldjﬁqrenb then tiRe rseadien dlunfination.
Whas khis |bﬁ’r§ com W?(hea b%{ﬁ il atath%egér?éor level

resp onse rent t en t e VI S| Ccol or esi g
serSHBmsvmﬁget will ghewi erly rtbadr@sm%warqhghm tbﬁuqimtted

r@@k&ﬁ)sed URII bther bbwtm@mdﬁ@%b&éﬂecthﬁi dfethe isBagde@umination will
b(e suab ?antlarllijlere'dtl.lcedn or eﬁmlngted From an image processing standpoint,
this optical method eliminates software recognition filters used for filtering out
unwanted objects that could cause confusion with the recognition software.
The added security benefit of embedding secret responses only in the invisible
region is also of benefit.

Some of the benefits of this approach are: 1) convert lighting into
a non-visible portion of the electromagnetic spectrum, such as the IR portion; 2)
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3. IR Monochromatic Imagi ng and Optical Object
Filtration 15 Technique for Autonated Pattern

w®eaagni2vi on. This technique is designed to nRXI/UEAB3/027004

contrast between objects of interest and elim nate,
t hrough an optical conversion, objects of
non-interest for inmage processing. The readi ng system

dBkuthala stasue fie MimBenoh of ILali stackscd) Ubarmigh sontrast

dfellghsw)d Bankdmﬁégaﬁg faléments, thes kieag péerfeich btadkiwhity im8ging of

RfaEretiT; Snp BRebor§ET bl sPorTine B laph s

or Down cdngwet ¥ riowe phogphodisent emnpleyingaoeerhahd ||ght|ng to
lﬂlhﬁhatée’fﬁlé '%th YR%RS e Bls‘?:ggé’&f %Ee\ze tﬂéemﬁhi rE%ICﬁ'Ir fay employ

a materi al

[ﬁ?r\k‘?é'PYlﬁﬁ’g%W F%HQPWVgoﬁW@WéiPBn FCEs%’@ﬂ‘P'&l Frjﬁ illumination may
b QefledﬂeﬂqnaccsﬁlmctlenIvlnihﬂheﬂﬂbr'e@ﬁen@pﬁipé?ﬁ@s ‘Mitffé fi2géMal used

GaTeRanE e, ABRE PRI s Tbfindlien gk, amBlay s non-visible

pdirfiérer efnthe Macﬂr@eago&hmespelctrum nat¢lonas thkelRt portion to de-
é}ﬁmﬁ]ﬁ% eve%é\s‘& 't@%ﬂv%ﬁrﬂe AP BP BRI i hH\&r at the

sensor e resu t| ng | ‘show only
the regi orFégwﬁPl% ahows antaab @ﬂ'ﬁgémm%ﬁgﬁﬁédﬂwal illumination,

sﬁfch%fs Pivagtos ohecdruﬂcrw_&b@l rsﬂwlo@@éuwmé cl‘alBQraﬁP&E fEgures 2-

nat i n wi || P u] afq dl
[ nher EaBOuhent, Alscniblors cRedinsYs sarr For imample.
|Id1pmnaabn netprodded iby hBDsswhichtpradece dighty lplredcnnmétély én she IR

ause con% E‘Setcg%%n%ﬂ{: ?{g’g@t ﬁlﬂt I%:L éé?@étiv%%#{t%al filter is

useddar Bitering vigibleelighti wh&# péﬁﬁje@léﬁmghh eEuéherr, ypohipeemploy a

fﬂafdu!énb?' delisttive \ihateRlaf to eak the! éhigd, Sor ExalfileTdr IR %sorptlve
Sone. r) the benefits of this approach are: 1) convert

MRl ng into a non-visible portion of the
el ect r omadiigurec sivees anemiseditmens sintikar tdrthpenof IF¢g’|JreB) but also

HREP A, Be5eRtaRE 1SRN OFE B, s bMBja Ry apin e
fraayiency rafr thet reflertedi tight umamiaanddonec@wrgmidewaﬂmesembodument
fuANST é}ﬁﬁfoyﬁ%rt‘;@r?d @@ﬂf@r%‘};ﬁ@uﬁ iAguab cu%gﬁ ast

regi ons, security offered by Secret el engt h

responsesarn'ﬁ gheve desqitionsete avd & ﬁ‘é”r‘rt'ntﬁ#ﬁb‘f%wﬁ@m lluminate
amdercladadatkirgds from ltems ot bkampl@aait@ckéaf @hlES Futhes defsils are

ST caRRER ARy O & bR TSRS  pplication No
6 h3hBes, filed OInIAMIhZﬁaﬂBBa Applicabion No.0%/474,B68, filed December
WWQ@‘@CtAdmcﬁhém Nch%({ébﬁ’%@gﬁeﬂféa \%ﬂ?{(tt‘l %d;lf flication No.

materi al ‘use f dr

QLAY 56, Hind Mak 2 900 s A5 90 4B Tied F eppiary 2de 208 rABplication
N&eaoew@lzs@rmsa@hhé 24P 2001 UApplfdatibn Mo.1 10706 ReB6! filk@ February

2852 Application No. 60/296,866, filed June 8, 2001; Application No.
10/017,276, filed December 13, 2001; Application No. 10/017,227, filed
February 8, 2002; Application No. 60/354,683, filed February 6, 2002;
Application No. 60/354,730, filed February 5, 2002; Application No. 60/406,246,
filed August 27, 2002; and Application No. 10/358,999, filed February 4, 2003
which are all incorporated herein by reference in their entirety.
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10 enphasi ze the sensitivity to environnental or
anbient lighting. Figure 8 shows an enbodi nent

weoptoyizog directional illum nation, such as bgTAE3008027004
one or nore LEDs 11-19 housed in the chip tray 36
(Figures 2- 6). The embodi ment al so enpl oys frequency
sel ectively. For exanple, illumnation is provided by
LEDs whic roduce | i ht pr.e teI in,the IR 15
portion ott'B‘&Wé’ BI é@FP ‘ﬁ gsct amrNA ferx@m@‘?ﬁ:yfor the
isengioni aee ajgsceibed f hérear fors |IIu$$|advé opurpokésr vadous equivalent

é]cﬁh?ét?onls <9£H bevY?\'ahS vﬁﬁ?b%‘t gﬁplaﬁ r{q/ﬂmn r{:eugéﬂ?tagdtn%%ge of the

I pS € requenc e ec erl
lm\r&ptl@m pa§ wnlbrbeexamgrwz byRhe@iseosiitied an et eelewant art.  The

tEéé’rHﬁ %r&h&é@ r?é}eﬁnapmmmenﬁbm ¢ beOaphiRid &S oﬁh&%%cmne

al so g a fluorescence selectivit
the

Vdﬁ"o'? ﬁ&sﬁ?ﬁ?%’iﬁ} ’?Pé“leé'lf‘? QREMRIaRyKgamindAashinge M'P'Otnh%YStem
demklatlyt @skdribedt abgvear Hoaéﬁ&mbleicthﬁ\madmg'ré}%t@ﬁbﬁﬁi Rtk items

bt BF SRR BpolraloRE S reb€ et ausetE Hher tpan ohies.

suoh-asrplayipgwardsystem i | | uminate and read markings -

fromitenss,e %st@%a% Rayd aCHifrefd t%}ggﬁlzatc ioH 'ﬂ%?gthe illustrated

details are In commnF%)
eﬁ%@%meabpppmtnlw§om®ﬂun@tmsc@n r ehmm@ngsgome. fusgtions.

"I%Le A%teh Z*én é é@ﬁie: ﬁﬂtt?@rdlé&ll\gsé@/a‘lﬁdégﬁﬁagi cblffﬁpi%ﬁents for

ce plicatio il ed

SPhTR AVGEtipne o iE Aﬁc%n AN Mg, B BRr fupdgne.  The

syeierd, ca:mbe mﬁémtmﬂﬂad for ewreedistribujed? las 29 &Lijtable for the

' 0,253, filed June 21, 2001; A

‘%ﬂig{ %ﬁé'ﬁﬁ‘g@“'?ﬁ%@‘? 636, filed February 30 1, 2002:

Appl i cat i Jhewariaey eawodirents; deseribed catwveoc be combined to

p‘?@ﬂhécﬁlﬁh@ﬂ ebodifdentsl 7, P?%féc@ idf e RGBT - c%ﬁ bgor%dlfled if
Ilcatlon . 10/@2 file Febr.uar 2002

RRRRSEY KO PEIOY GU/StEEAS oHCute] 210 CoBERRIS, §F ¢ yaguS patents,

apyphitatioatsl @amd\publiCatding, 180pravides dyetefurtheryembodiiénts of the

AR%, R atl on No. 60/406, 246, filed August 27, 2002;

an

plication No. 10/358,999, filed February 4, 2003
35 vvhl ch dhesgland ether sbangesicar bei magy to dieiryeotion in light of

tﬁé‘%ﬂovéfﬂétélﬁfd/ de@crmo?loom Bgﬂ&%‘ff BWe%ﬂQ\%{gO@IEQ% the terms

eclf
l{Sﬁg %?\9\%@}195 ¢ gPasty tq B t'P\%F‘é'th'PBrto 19 aew%\@ BUibodiments
disolgsEsEin, the @pieoifisation andtientlairm® di it shauidobe constrirgl to include

firiaghd, A, iy fiRRaoh Mot bAcmaMAds 1T Bratd8dnHopartance
with theeclaishsy Accoedingly, Tthe iBventiarhisnugt linited by théneiselasure, but
iNtehd Rs isezsﬁgﬁé faﬂb&aate%.mﬁtﬁenyt@ %ﬁsnomgaa fos. g

vision sys not necessari e exenpl a
machi ne vi si on system
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general |y descri bed above. For exanple, the reading
systemcan track itens other than gam ng objects,

wa@pavoei2ean track gam ng obj ects other than chP@BUS2003/027004
such as playing cards. 10 The system can have a

different organization than the illustrated

enbodi nent, conbi ning sone functions and/ or

el i m nating sone functions @gg system can enpl oy
sonme of the disclosed auto conmponents for sone

functions, while relying on manual nethods for other
functi ons.4 The 4 s r.

nmore distriv butéo‘d |¥1%s%lrascfgﬂ @S%b ﬂ} '?Sﬁﬁ@ﬁ‘ldl ggerg in - gaming
qeamprisng:ar gami ng environnment. The various enbodi nents

described abovegaiRalif b5§d ot orlﬁHrPVd)fdeat el 31 h@ﬁe object

enbodi nents. Aspects o Qﬂg |nven ion can be no
rPPreSRBE%Q@aH’%Qert"U”bW&"G? roatieightici r cui t s and
Concept s of t heegagivingUuigMatemithe ill@piNdteédigortion dfdhe at least
% |§ |ﬁ§s to provide yet further enbodinents of the
tH ne These and ot her changes can be nade to
t he i nvention |dedti<gﬁnalbfcamwmgHWeecmVQdIligdt as an image of
tHEHInliRbiedborlion BEHY & leadtbridibibal ! ovi ng clalms, the
terns use oul d not econst ued to limt the
invention to the specific enbodinents disclosed in

the SIOeCI fa cat IT(Né fiethddof @:Ia@hn’ﬁ,wrmiéurﬁh@uindnmatmg at least a

T 50 28 st G0rech dePisseRing = Waget it socharRatic light

ddmapnsleal nms. Accordingly, the invention is not limted

by Uhe i scl oSuiiie hBRbATBridiR REPREVID 4 $djfiengtn in 2 “

'mewwbﬁmopefm@z@@mmmm sp@@ﬁwms 1. A method for
use with identifying wagers in gam ng corrprl si ng:

i |l umnati at_ | east, a on, of at one obj ec
repr esent |328 aLr\N§g@etth ﬁ?ﬁ{?ﬂfﬂchm%?ﬁ”c the; @H[mnat & least a

poetmm' of iy leagthond objact repigskntingat wagpo mithomaslochitgnatic light

?ﬁgpﬁ'sesone object; and electronically capturing the
I'ved light as an image of the illum nated portion
of the at | eastenjtimgdbpanvenochromptic lighhlbaving achavetength in an

iMfP4re8i Joridh® of &h BB dihedE sBSé‘t?ﬁm‘?‘ portion of at

| east one object representing a wager with
nonochromati c |i ght :
4. The method of claim 1 wherein the illuminating at least a

portion of at least one object representing a wager with monochromatic light
comprises:

energizing at least one light emitting diode oriented toward
a wager circle on a gaming table.

5. The method of claim 1 wherein the at least one wager
object is a chip and wherein the illuminating at least a portion of at least one
object representing a wager with monochromatic light comprises:

energizing at least one light emitter having a light emission
frequency that excites a fluorescent property of at least one chip of a bet stack.

11



conprises: emtting the nonochromatic |ight having a

wavel ength in a non-visible portion of an
web@anenpagneti ¢ spectrum 3. The net hod of cl pETU$2003/027004

wherein the illumnating at |east a portion of at

| east one object representing a wager with

nmonochromatic light conprises: emtting the

nonochromgti c LLight havjng .a wavel ength in an. .

o orea B 1 JiRel e el A araT: the, BSiving light from the

irll'mainumdﬁmhioh of tiee at lkashenieobjetheomplises: nati ng at
east a porti ag l.e e Ctl. esenting. a

wager wth mng@ﬁﬁégra@qr{ct ﬁ’iﬁbhgﬂ 8@%% il‘lstér:eqianv Q%iéilﬂ@ndpass

ineludingsat least oneymavelength of lightbemitted bytfhioresoeacd ofa part of

tHe9eleast bRe BbRta gam ng table. 5. The nethod of claim
1 V\heerei n theﬁ%t | east one wager object is a chip and

wherein the illunminating at |east a portion of at
| east one7. obj atle meficsenélaing 1avHe@eat t tdteiving light from the

Jonochromat.i ¢ |i,ght. conprises. energi.zing at | east one
L qraw%peéﬁ?qélgﬁ qﬁgf% %blegs ?%?glsﬁgwaﬂsesrr equency t hat
excites a fl uomaptging figtpavithy aof innage ecaptueneevitep hating a
. 1 7 .
S QP ort bRNAjatd b RlOfi eSO SnE Wabegiih, ¥f it ofited by
flugeescence of ARastoldbeat igpsteoneipbiest: | east one obj ect
conprises: filtering light with an optical filter
havi ng a bandpass including at |east one wavel ength _
of light &nittédd systemuivresisenyéthofidentifying ovagerseinatgaming
doPdstisifyie object. 7. The nethod of claim1l wherein the
receiving light fromthe illum naﬁed portion of t

. he
at | east one offeRS &JnfiHminating:ahieast gy Rarien aofjathleast one
dbjeg eeprapnting davagee withvinogochroreatieighen bandwi dt h

i ncluding at | 0, v n. f Light em.tted b

fl uorescence o %é'}?a&? r%&“ﬁhg Ilgfxpfrg%{hegiﬂlémmt%(ipprtg% of the
ahleget oemahbgectugrd wi t h- i denti fyi ng wagers in gam ng
conprising: NeaRsy [ ] : ;

of at |east gne o f@été'%gﬁﬂ‘gw{%@%ﬁ_%ﬂééeﬁ&%& light as an
imsasah ,traﬁrﬂpmnzptpg tportion of the at least one object. :

9. The system of claim 8 wherein

the means for illuminating at least a portion of at least one

object representing a wager with monochromatic light; comprises an illuminator
having at least one emitter of monochromatic light orientable to illuminate a
defined wager location; v
the means for receiving light from the illuminated portion of
the at least one object comprises an imager system orientable to receive light

- from an illuminated object, if any, at the defined wager location; and
~a symbol identifier coupled to receive image data from the

imager system. '
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means for receiving light fromthe illum nated portion
of the at |east one object; and neans for

webk@aenm cal |y capturing the received |ight aBCEHNS2003/027004
i mage of the illum nated portion of the at |east one
object. 9. The system of claim8 wherein the neans for
illumnating at |east a porti on of at |east one

obj ect represe r wi t nochrorra

COJerI‘I sesIo1 rﬁ\?ngYé? r?é%)”hg efeyy dhe dﬁ]lé"m“?ft é?vmg at

Ieéstm)n@oémumeatofcrﬂangbhromnatmmgbﬂ erientablé doi ilaténate a defined

\I?ﬁ%érri?%atmg(ﬁmnér%%@“ on; the neans for receiving |ight
u

nated portion of the at |east one
obj ect conpris@s daﬁcmmjekgmgmétaroha\emmeaasgmated field-of-

ifRRaY6n | diffdble ftb OBhESmpbass!Ht NRked aOIBJaﬁbe d defif¥d Bét stack
the defined wager location; and a synbol identifier

"& Itﬂned to receive inmage data from the i mager system
12 WD 2004/ 021294 PCT/ US2003/ 027004 10. The system of

| 9 ' havi .|l.east
citter off hondbk e TP, it i gt °n
illuminate a deéf chledtrayva@mng acplurality obrdineiciiesal kight emitters,
vﬂ\ér@cééé?ﬁalreﬁicﬁ'&ﬁ ngm bFrﬁftethT’ tH gﬁJ?aIﬂZ%Q%@ﬁ@&ive ly, ajmable to

| d- of - um natl on al mab enc ass
ensPMnass At drast pag of & pluralibyof q’QfE‘&@lQ% s an OCH‘F&P@yst em
of claim9, further conprisi ng a chip tray having a

8: fé?'t : L%gfﬁf dJI eCtI El?‘llep "F‘hg \ﬁﬁ%rr%i{fl’tte?,mﬂgmna?or navmg at

leastpene i anvitter a)fnmolnechmmam: lightassientablecdstillominaté a defined

v%)%ﬁr%éét?bnocfon%f%@ed bet stack locations. 12. The

wherein_ the illum nator haV| ng a
| east one enit @érleast pBROIGM oRmitling |diede ‘M’W?@l%ﬂ@dthﬂht is

subktamtiaiy AoA-vikisliened wager | ocation conprises: at
| east one light emtting diode whose emtted light is

substantially non-visible. 13. The device of claim9
‘wherein tHS.i mdder devidesnof cslaient 8bmwhereinr ¢hei wreageghsystem

Jrfe‘ﬁ'fﬁb?? tb! tetid] \@a% ﬂgﬂ'ne% lllhfmr?d}(\éd @Jjeéth?f Qﬁ{, Q?qhe defined

ocati
wager location comprlses

an optical filter having a bandpass mcludmg at least one
wavelength Qf light emitted by fluorescence of the illuminated object.

14. The system of claim 9 wherein the imager system
orientable to receive light from an illuminated object, if any, at the defined
wager location comprises:

an image capture device having a reception bandwidth
including at least one wavelength of light emitted by fluorescence of the
iluminated object.

15. The system of claim 9 wherein the imager system
orientable to receive light from an illuminated object, if any, at the defined
wager location comprises:

an image capture device having an associated field-of-view
aimable to encompass at least a part of the defined wager location.

13



an optical filter having a bandpass including at |east

one wavelength of light emtted by fl uorescence of

WO be4ioki2o4 nat ed obj ect. 14. The system of cl aP@1/952003/027004

wherein the i mager system orientable to receive |ight

froman illum nated object, if any, at the defined

wager | ocati on conprises: an image capture device

having a r on bapdw di h i ncludi at | east one _

wavel engt H'% ITiNghSYaIan ¢ @fj ¢gim | aor‘@gg@ﬂbehé’f IMgger system

Orldntablélabetécehdeenght from Ehgllllawma?tév Oébjebta:ﬂ_mﬁy,vvfaertlse ndefined

t [ r .orientable to receive light from an ,

V}’%eeurrlél(ﬁag& Ocsoiﬁérgs?ts if any, at the defined wager

| ocati on conpr iasebip Hayll'raamg @ pluralitydef irnagé oaptyreadevices,
C I \Y I

vf?\?e?eagt éi&rggrptégé dépﬁf re 6?%% egif”iﬂg §qu’%ggq§%?§’(§c§|vv\% aimable to

mmm&@bmnwgwwmm@e ingd baistasklpeaas. ¢l ai m

9, wherein the inmager systemorientable to recei ve

light fro n illum pate bject, if an at the

def i ned nger 'Ijhgcrgg H‘S&%h gg‘é’?h%{ cﬂﬁ‘?{sﬂ?%y havi ng

a plurality of iderdifiing apsyumizoldenrn ke partvdfethe vesgen in response

tbwgpgﬁngure device of the plurality is respectively

ai ma t enconpass at | east one of a plurality of

defined bet stack locations. 17. The nmethod of claiml

further comgpri gihadmettitRNbf émmqmﬁéféﬁ@khé nmmmamugoaf least a
to the imging. 18

es )
H?é"tﬂ#;%wég E\”ghr[ﬁoi‘?"%@s' N CPRPTSPPUM nat i ng at Ieast a
part of a mgemcmatmmahleasslobbembngblhroumtmrnllammator oriented

' one nonochromatic il lum nator
t@x&%%&’??@ﬂqifaatbét (t’kpart of a bet stack. 19. The nmet hod

of claim 18 wherein the activating at | east one
rmnochr ormtgl C MheURb 06 aé.heﬁs%ér@wr@ é‘ctl%flﬁg fai éhst one

bet C . ener |Z|n t one
BaoGTEongtic AN IOB AEipSIea OWBEL R Pasher 4 RehSgsk sodarises:
stack. 20.. The emetdizifig eit ledstionelifghtleenitémoridrfted toward at least
oq‘%t hvélé'f g%gaéﬁgﬁast one nonochromatic ill um nator

orieén a part of a bet stack conprises:

20. The method of claim 18 wherein the activating at least one -
monochromatic illuminator oriented toward a part of a bet stack comprises:
energizing at least one light emitter having a light emission
frequency keyed to a fluorescent property of at least one chip of a bet stack.

21.  The method of claim 18 wherein the activating at least one
monochromatic illuminator oriented toward a part of a bet stack comprises:
energizing at least one light emitter having a light emission
frequency keyed to at least one wavelength reception property of an imager
system.
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energizing at least one light emtter having a |ight

em ssion frequency keyed to a fluorescent property of
w@rookmarp4 one chip of a bet stack. 21. The netPOTUS$003/027004
claim18 wherein the activating at |east one

nmonochromatic illum nator oriented toward a part of a

bet stack corrpri ses ener gi zing at | east one Iight
emtter h I eri ssi fre uenc t

| east one veI c‘g]ﬁi %Ebwgﬁ 'P§h%@n§¥9'¥'ﬁﬁ§’é?333t°"e

lightsémitter Havilg amgm é}ﬂﬂs%wh Mdéd@&méﬂaaw%aslit&neﬂz&velength
| l zing at |east one

rgﬁ?ég[ﬂ%q’eﬁ%fop%h?O&G}rﬂégggﬂsg%#%grﬁé}% h frequency keyed

to at |east on@oweviedentight smﬁcemavmg prlighd rangissionafrequency

lﬁsg@@% I thYRN sptRal W%ﬁfés@gllt@r( Hﬁtqrgéb‘aéfr%?stem.

I ght em ssion frequenc
bandw dt h of an optical bandpass fil ter of the imger

system 233, Thqmﬁhbmdd(ﬁf cfdimi 21 dhevdinnilé @nbl‘g?zln at least one

iR &dde v Ha 2 785t ?Jﬁi%%mfsg%%eq%%v%@ﬁg%%%t@H&»ﬁgvte'ength

reeedioini m‘opprty)péanymegetasysntemgmmmwlsem conpri ses:
povering a li gggwt%gl\'lg%hﬁﬁtvéﬂg'ﬁ@ rid\/ﬂﬂ} a8 iﬁsén‘?gsmn Jfrequency |

frequency e cap
kgyod ¢ achand Rl garimagstcapturedevigeeo rﬁéenmgsf sxstamn
17 wherein the imging the part of the wager

v ng o Bahapate ReyesBhapt B BherBlibeiabarbibepasror te
Vi

deerm%mpnsesbr)e [ight. 25. The net hod of claim 17

wherein ”‘e | Wﬂbﬁﬁ%igﬁt J&)r’?ﬁ tan §pt¥c%f ||té\‘at9§\ﬂn§%“i5’£ﬁ&pea§s keyed

filtering er ha
t@@hmﬁgnﬁa@@lm@ﬂapfthlewwgtbée lightel engt h of Ilght

emtted by fluorescence of a part of a bet st ack
The net ho aim17 ereln t he rt o
The "eageBonHeuBehod iSRG WHEN g madnerRg@an of the
. wagereompltizesce having reception bandvvl dth keyed to at
| east one f_1
e et nodte e faft be'ar BBuPAL Nably hlopasé Kevey to at
leas$ ongawavelengthraf gkt ervifiedury fiupresegncevwftehpant ob pthiet stack.
filter having a bandpass '

26. The method of claim 17 wherein the imaging the part of the
wager comprises:

capturing light with an image capture device having

reception bandwidth keyed to at least one wavelength of the non-visible light.

27.  The method of claim 17 wherein the imaging the part of the
wager comprises:
capturing light with an optical filter having a bandpass
keyed to at least one wavelength of light emitted by fluorescence of a part of a
bet stack.
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keyed to at | east one wavelength of light emtted by
fluorescence of a part of a bet stack. 15 WO
wQ@o@4/0823294 PCT/ US2003/ 027004 28. The net hodpof/ustoas/m7004

17 wherein the identifying a synbol fromthe part of

the wager in response to the inmagi ng conpri ses:

acquiri ng an i mage of a gam ng tabl e havi ng a bet

circle; | ecting an a of t image proxinmaie to

t he bet CI cl e; ed'é‘@@&‘{ HECL?HF‘OF t"\‘heﬁ{gﬁ"t idegti mgagtsymbol
fromn theaphit of the Wager inaesposy torthengag g @cﬂh@ﬂ' ises:

transitions to_the are reate_area

color transiti 8&9?'”@8@3& ﬁ%&% (ﬁga gag %‘?ge EﬁY' g%%et circle;
tenpl at e from isketectingan areafod theeinage pmnmaiestottherbet circle;
recalling a fir

froma chip d g%?)errc? ﬁQQﬁoﬁQ@sﬂgﬁg%ﬁﬁﬁﬁg&gﬁ Iﬂ?é]? \j]ea
first chip den&enfeaminghthe @?JPEET@H?'HPF%I‘P the/ ArRp e create area-
doﬁﬂfrtneamﬂ@;nméﬁslmom ated with at | east one coI or

transition; appl the first.chi

represent ati on°] 35 ding (3w ﬁ"em E‘?ﬁ) ﬁ?’@ thegarea-
coafaroieat ¢olgr trarisiticrts; chi p score respon3| ve to the

appl yi ng the [

56, The syst é%%@ i ﬁrs‘{iedmﬁud%n‘ﬁﬂaﬁcﬁp gér%%ﬁ{dtlgﬂ from a
qhaaspsﬁapwat@nt heepresandatias bbr@aromecafmsy @bm uﬂen@mnatlon
rébl‘éséﬂféﬁhbheﬁ’a\hh@mt lB&sEBné "@ilfle fsob B iviitH B8 ISast one color
@y fromthe part of the wager. 30. The system of

teangt H’i“s wherein the means for illumnating at |east a
portion of at lappsingtie fisbihipt dergmipatiohirepresentgion against

ht; conprises an illum nator
‘ﬁ%%ﬁ'gﬁg%w W?ﬁ%%egé% tter of substantiall y

non-vi si bl e | i galculatingra st cbip scarairgapensive ta thesapplying the
fiP@tf dhi HeABmMEBAlEFradAfItiohocat i on; the means for
receiving light fromthe i1l um nat ed portion of the

at | east one object conprises an inmger system
responsi vegt o fTive systera tofetairal 8, Yurttest-oonspidieg:| | ght

and further :}Wé% %%boﬁsnvg W He hERS! gfec{:rgH%aﬁy capturing

with the inmage
the received light as an image for identifying a symbol from the part of the

wager.

30. The system of claim 8 wherein

the means for illuminating at least a portion of at least one
object representing a wager with monochromatic light; comprises an illuminator
having at least one emitter of substantially non-visible light oriented to illuminate
at least a part of an expected wager location;

the means for receiving light from the illuminated portion of
the at least one object comprises an imager system responsive to the
substantially non-visible light; and further comprising:

a symbol identifier coupled with the imager system.
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16 WD 2004/ 021294 PCT/ US2003/ 027004 31. The device of

claim30 wherein the illum nator having at | east one
wenoeroof substantially non-visible |ight orpPenuszhos/e27004

illTumnate at least a part of an expected wager

| ocation conprises: a directional light emtter having

an associated field-of- illumnation ainmed to

enconpass gt | east ,a part Qqf. a _defined bet stack ,
| ocati on. Bq32. er‘aﬂ?ed%\ég‘?ﬁ “8?'”& i mh§fﬁ'nft8?t'ﬂ%fﬁ'”at°r having at
leastiphesemitter af stitbgtantizlly riwv'ﬂs'@lealigﬂttdridr?it%d/tc)ﬂluminatcla at least a
i ' ' 1 Lt € eac irectiona
H%rg??fér{e%ﬁ%%a g’fgtgfeﬁ[eg C%f'ﬁé ngpwglgé respectively ained
to enconpass & direatienablightfemitigrupaving yamfassetiated! field-of-
Aphrha 5yh 8 biing 25 b g lrbel il aton.
conprises: at |east one light emtting di ode whose

emtted |i3ght iThe dauiss eindlainh BD, fuptey camplriging34. The

Fesponsi ve. t o thene BeY Rving B, PEAR o Bietppgpiont emiters,
vdwrer ¢éasss directiomli lght dmitteerofhthei plyralitp ds deapectiveyye@imed to
eh‘&ao a%@%"Eﬁeé%@?ne"@%%lﬁ%?%ﬁefldeﬁ%%%% IS%@ndsévi- ce

escence of a part a bet st
of claim 30 wherein the i nager system responsive to

the subst @3 i althe aeice iofichlim B2 AMereiHd pRFalitRdf directional
I@ﬁ&/l C filter. having a bandpass keyed to at | east one
BMEIHIE FOBPTERE substantial Iy non-visible light. 36.
The device of dtaeast3onehiegghti emittieg i diaderwbkyse exmitted light is
sruﬁ§&%ﬂ§lle9/ﬁoﬁ-‘?/i§il§\§. substantially non-visible Iight
conprises: an | mage capture device having reception
bandw dt h keyed to at |east one wavel ength of [|ight

em tted by4f | ugRSCRIGR Of AR 3PTwRele thet 3skges 'system

The device of l{%lﬁgal m ﬁo wher ei n tﬂg | mager system

MPRRIHG (oetheSubsEantialy pannvisiple)ighb ROVPERSt e | i ght

conprises: an iamagpticafiter hading acbdraipasg kes'edplbihameast one

ed . e e

et o et ] B R e S 0 BE s Sar o
PCT/ US2003/ 027004 o

35. The device of claim 30 wherein the imager system

responsive to the substantially non-visible light comprises:

an optical filter having a bandpass keyed to at least one

wavelength of the substantially non-visible light.

36. The device of claim 30 wherein the imager system

responsive to the substantially non-visible light comprises:
an image capture device having reception bandwidth keyed

to at least one wavelength of light emitted by fluorescence of a part of a bet
stack.

37. The device of claim 30 wherein the imager system

responsive to the substantially non-visible light comprises:
an image capture device having reception bandwidth keyed

to at least one wavelength of the substantially non-visible light.

17



38. The device of claim 30 wherein the inmager system

responsive to the substantially non-visible |ight
w@oopneees: an i mage capture devi ce havi ng an PCT/US2003/027004

associ ated field-of-view ainmed to enconpass at | east

a part of a defined bet stack |ocation. 39. The device

of claim30, further conprising: a chip tray having a

plurality aof i e capture devic wher e each i nmage
capture da%l- ceﬁ% 1RG5 Lfﬁalcfat"{/‘. eq%s W'é%rﬁgbtﬁ\?el'ﬂf‘agﬁﬁewﬁem
rggpomwtmmek | Substdntiatly non&isoillmlé lighptomplisés: ofhdefi ned

et stac ocatj o 4 . ce e_ Wt . .
wagering conpr oY 'ﬁ’ga:gea&\‘%ggr&éoéc% P}éﬁbgéi\ea%gﬁ)@bﬁg‘a figldrof-view
aimedtp @incompass stleast a\partyofentefinasobetstaciblosatioght i n
response to illum nating non-visible light. 41. The
device of claim40 wherein the naterial that
sel ectiveldP- erfifedevise of daim &0 fugther campéispvnse t o
i I'1umi nating nenchipstraehdvigdta pluralityses imagaedaptiral devices,
trl]ﬁat em,ts a fregyency:shi ftﬁth%ggon.ﬁynt. of thet. v aimed t
WHS'EnFA (IMGIRRERINE Keice; ghihe AlUrafifi, i depRectiyely aimed to
aricaimnpas® aitemstionetdi@ pratadityi efl defined bwatistaxtk loeatjonseni t s
non-visible light in response to illumnating
non-visible |i g}nht conprises: a material that emts a
sel ect ed f4lequéhdgVied iorenvitthwagreng icogmrisid:ng non-
visible |ight. gl8wager gaming piece encoded with material that
selectively emits non-visible light in response to illuminating non-visible light.

41.  The device of claim 40 wherein the material that selectively .
emits non-visible light in response to illuminating non-visible light comprises:
a material that emits a frequency-shifted component of the
iluminating non-visible light. ‘

42.  The device of claim 40 wherein the material that selectively
emits non-visible light in response to illuminating non-visible light comprises:
a material that emits a selected frequency component of the illuminating non-
visible light.
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