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envi ronnment any dgiven g
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giinig! Btsle BreseRtsCl Rivique! VIS YeiFbriphdiftT with€P@spect to other
gaming tables in the casino. Further complicating the situation is the ever
changing visual environment at any given gaming table. For example,
constantly varying light conditions 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

L

*G00002*



10

15

20

25

30

These and other factors render the casino visual 2 6 FEB 001

envi ronnent al nost uncontroll able froma nmachine .
WQ29#8H2% andpoint. There is generally a need RGI/US2003/027004

achi eve consistent results from nmachi ne vision, and a

particular need in *@G00002* Z g FEB 2007 WO

2004/ 021294 PCT/ US2003/ 027004 the gam ng i ndustry for

g> mapwv& S5 & smlewgahgeten& PELIRC PofEmachine vision

e operating In suc I abl'e
wh"glmef%h'ﬂg noviebran upreEroliabigkRVaENVITERMEMENT! ON A
readi ng system enpl oys directional light to illumnate

SHE s SaMAR DR STV B T a o visibre

port i on ofA tdwiing egtteonegmsbys dirpetidrialMmghs 46 ikafinkeand item
GRE B8 sl P B P B ER R oo} Wt i o
nenbasibleepertianeofhibeselechrpmagnetio speajrunihsucheadithg infrared (IR)
PEMEIEL e redldify SYSIAR Y B SOSF motd YininBud Squrces.
which Eneneembgsignt At behasgp §¥|ae@mlp¢ea>op¥h@aeaﬂmsty§tem may

uﬁﬂlﬁﬁ@bnefdr |nﬁ6ﬁe' ifthgRis, maﬁhbﬁ%e@ﬁﬁo&#ﬁéerﬁgégg%oug% bg the chip

¢ @? )ﬁ? L%‘ have i nformation
(@Y} TeRAEg SYSLE DAY FRRIPY GEAVENSY APleChuS ogfical lenses andior
filtetiey sacls as band pasaniitezingR BHisidepsito lbe&‘édutmaﬁﬁav&kﬁbrmatlon

eﬁggaé& \fﬁére?'L ugﬁ'\t e[sggl:\zl Jred) ﬁf’\?ﬁ g,?e%q‘v& g')flr%%' @é(%'pr d’yg&enals for
eagmnleatR abswptvom@ddﬁmsm‘imreaddmves ohemateials nody, dor example,

AT 16 R &ﬂ'e’r:-': r@%ﬁ@b'p Tﬁ&ﬂaﬁtng g&%ﬁy %% d %Igé to or

THE DRAW NGS | raw ngs
infoRpated lﬂ‘é?lf‘?q ?dQ‘ﬁTPf ﬁrgam'“glcéiﬁant s or acts. The

.sizes and relative positions of elenents in the
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- Figure 1 is an isometric view of one illustrated environment
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 géming' table, iliustrating 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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~at a'garri ng table including a chip tray. Figure 2 is a2 Feg yp
wérz l{‘}?()ltop, right side isonmetric view of a chip tray.
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the chip tray of 30 Figure 2, to illustrate a nunber
of imagers housed by the chip tray. Figure 4 is a top
pl an view of the gamng table, illustrating the
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Unless the context requires otherwise, throughout the
specification and claims, which follow, the word “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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specification and clains, which follow, the word
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"conprises” and "conprising"” are to be construed in an
"inclusive' sense, that is as "including, but not
limted to." The headlngs provided herein are for
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fro ard s
1§ B olaisk, GighiE PaRgs By lbsing abie ihap e wiadei s shown
mcﬁlgpee 22 The plagers ™,r6 will cferdhave aaednerofchip 28 #ebm which
icHk af of the gam ng table 10. The chips 22
elca comalnavarlety of 10 denom nations, as is
expl ai nedAfter the: pliayetsel1 416 Pave placetian ltﬁtl&lrveage?rmfexﬂnps 22.in
tHeli l@%pebfiv@%BéPGﬁclEQ 24C W @BQ)érOH Séglg'etachy IE?% two cards 30 -

quue

: t
f%%s‘lé?mn‘?g‘b:aﬁg JPB[SSD%@@BIOR% gi? é’%/ ﬁ% rage é’ﬁwzﬁ'c& bale %ﬁfdr)e%;and one
cédrdod4fare ug 4'shaw cdrdy drém tive a;ecn‘uula | Phe phiyess 1h)’16 can accept -

ST S O 185 B bl s gt car

-vqlgefcpfo Vhwithout 1gping escwherg dace cdrdecouht asl @ynepeints, and
_ I
e ot e g ok IRy lfp s Dpipo. T

d%%'@ﬁ 131 alpor atterppisatajeanh “3H withguhgomedovrsalaitheegh dhe rules
typicallg arequire fhacaealenn 2( id@hke @ait’ WhdR-h@8hgO8e soft 17.” The

players 14, 16 can vary their wagers (chips 22) after the initial cards 30-34 are
dealt based on their knowledge of their own hand and the dealer’s face up card
34. For example, 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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(?@%{ers 14, 16 can accept 20 additional cards ("hits")

02 ta deck 18 as they.attenpt to reach a t AAIU2893027004
val ue of "21" w thout going over, where face cards

count as ten points, and Aces can count as either one

or eleven points, at the cardhol der's option. The
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\gai 5& %P v’(zﬁ H"é the | osing players into a
gam ng t alfligureahkhowathe akipstrayn 86fin funti3ér ddta dihenchip tray 36

|
4 ot B 8 TN Ot M WL BB 10, 112
r%@ecmélye ang & shglf 3134 §epaiaiingythe syppies apd dower partions 180, 1 12

T@\e&%ﬁer pRia® 940 G788 B@Wné&wﬂég %@fé@t@ﬁ ’gi ggﬂh@ a Alimber of

d to.recejve the chi i
wills) €18, 860 anb HimeSSioned 6 cieaphihe hies f(Figwrad). A side wall
1206i @pdendh aogesardiytfreen thetobip 8anfing irdde 16 ad tRéreabout to

i "a%%f‘%ndeﬁ%r#lé%r@ Qﬁa%?fﬁ%q%qpyhglea&ﬁ%}q}?réq% CRponents

ﬁ'%’é@‘ﬁ'ﬂﬂ@ aeemp momtﬁéng Svbeystams 56 Wéhert int sse ohigngaming -
t4bI18810, ' fr&ft FoHien 12RYofIRe SRIL WaR 120 thbSs §7S nFl%@eLé“M 16 and a

nos

reaparon14EoLRE et 48 Hess Pecdanial 1ai(Fiawad)s e font

pastion ¢22 oftiegy side walh¢20iis slightit higher gvam the reabperti 124, and
tﬂ}‘@hiﬁe@alrﬁﬂ%glg?ﬁ§&o?'lé §Io§o%§ éllémaé%lgwpé l uethe ftrontato rear.
Per i odi calA yindow 12@mle@gmwmh alangia bbttandebéat of the wells
1abl fALteﬁwBﬁvéJ?nih%erd% 196 d&h%nbéléné% &Hétoékiﬁ? el 118. The
WISERN: 139 InGlReY RobeiGh Shipich 2B dnat releots the dTneshopfical and
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Figure 3 shows an imager 152 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 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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is showmn in Figure 2 as including upper and | ower 2 6 FEB 2007

portions 110, 112, respectively, and a shelf 114 .
W@ 200400282Phg t he upper and | ower portions 110, PAA/US2603/027004
The upper portion 110 includes a chip carrying surface
116 having a nunber of wells 118 sized and
di mensi oned to accept the chips 38.(Figure 1). A side
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Ggrmbue@ téb”lé' uﬁb?é d”ﬁ?é“fél%#o@@ﬁh%%&%ﬁ %F%ﬁéteﬁlrcﬁltﬁv\éuch as

ers ﬁ rovi des envi
?’é’ef Pbrd'ﬂ @ S@&?bd%ﬁ FRSSY¢ of RPRIGAYGR t pasifiss integrated
cBGu;F(/gSI(B 3 shows an imager 152 p03| tioned within the

| d h h
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resngating fisldg-ekwens 164 ofr thet nipe CNK)Santort salysdiﬁ Cl-Go, permits
 thdlirha§E s W@%aget%s&m% tﬂié%lﬁﬂ@ﬁﬂlé}lﬁ sturfgc%?zélfr? font of
| e
R B, 12y PBs cifiuseing CMOS cweh%é%swﬁ Gefedmagegheimager chips
2Chef tBE pRAEss Cldl, 16. SBysmagirglaCiudubseive |h@ﬂ§l§t tl}(@play tracking
_ an e ot her
S b el S48 2 ARGBLI B b7
FEB 2007 Ammngcm)lnahevcwweoe‘aoemofﬁamgamang table 10
cﬁﬁ'@@el@é ﬁ\é’é‘l‘ii[y't&}v 86 Cﬁ%{%ﬁ%‘t %e{lﬂbp#ﬂe&hgﬂ 1t1|bee)ftgh§%a§$ve the

nd c s of the surface

TaRs aagthe iQ)Nefsra%'woas1 Wa@’éﬁnéﬁl w the playing surface of -
thﬂ gyaaﬂn@aam R0- Ihe Sheif @W%ﬁ@ieoéhlﬁeﬁéﬁ’% islp @tl&%ﬂ spaced

SB35 8 PRV ot 251 AhTAS Wt SeBION Eudeonsors v
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10.” The shelf 114 also ehmmates glare from overhead light, enhancing the
image capturing ability of the CMOS color sensors C;-Cq.

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) I;-
ls, although the illuminator 152 can employ a lesser or greater number of
individual light sources. Each of the IR LEDs I+-ly have a respective field-of-

illumination 254. The illuminator 252 can 'employ other light sources, although
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the playing surface 26 (approximately 15). This 26 FEB 2007

(ﬁerm'ts the CMOS. color sensors C1-C9 to discern the
WOYPA12Y t he stacks of chips 22 for each of trﬁgluszoos/ozmm

players 14, 16, including the edges of individua
chips, and the any cards 10 appearing on the playing
surface 30-34. The I ow angle also reduces the effects
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axygnds bel ow the playing surface of - the ganming table
10. "The shelf 114 of the chip_.tray 36 is positioned
spaced 25 Taeo{llovrieg gancerts mmﬁwt% impiayiet theniregpits of the

thhe |ﬂf rﬁ@'s@bhfa%rth@rMPng"C&blé’ﬁhﬁ n@fﬁjs@iﬁlﬁfcm Mmdplay
f]%ﬁ%}\ | coI sensors, Cl- Cseit? or rt ures 31 It

9 eB'H% CotONGFRIH CAPNS “s:eL °i'6‘p\96|‘1"§n € results

dflyenehal ;maicrrm}e Qﬁlorsamshdalnengam ng table 10. The shel f

114 also ¢ im qﬂtlﬁﬁnﬁ#zﬁfo‘ﬁ fBg$IQ%|ﬁphfﬁ%+élgﬁt iilumjgation source

enhanci ng the
i éh@ph@etrasbrhge@zt saért tad ¢|bgmrt9 Boglhemg agd ghip stacksaittbe system

a@ﬁe\)é%slblt Ilgl]'gegoﬂ\'cbhidaép@ﬂd@ﬂﬂfﬂﬁﬁrﬂle fehtTeAt Andt BRanging light
si de. wa

Santioteatasrgsina oot D Raicpa Frlinativing ppontrolled

lightihg oenvinenméntp for apaﬂérn | matdhing e nfood proxiucing t skeadow free
t S

||IUJI\H5‘UBR t%es%af(ﬁ Iit%EES 5}%’ c}hF frﬁh\/@ﬂ@ d Bolé@Mnd non-
intrusive nbgmrsqwecéhatem%ynat |ipast tt\e Playareexperignee. The
&Ifecﬁénblnmbﬁiuﬁ’é{ﬁin bf ¢Rip §£é¢k§eélimﬁ%‘?@s Phe ISRRALW écﬁﬂituons often
11- 19 have 331 Et ive L um nati on é
feHRd i fram Rveshend Jg t"&%nc'%'ﬁp? RYRIPANGYLPIaYeY Napds and other
artitdvedieieating pobr EnEguBgmaltldf@ 2114 /dHtesksed a significant problem
fggr/ng%(éov%gé?‘r@%%rticularly where the wagers take the form of stacks of
chips. The use of an IR directed source of light 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/Abs_orption. 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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directional IR LEDs 11-19 are particul ar suitable for 9¢ FEB 2007

i magi ng the wager chips 22. The LEDs 11-19 can each
WQa092P¢d within a respective aperture fornmeddmusioas/ 27004

front portion 122 of the side wall 120, bel ow the

shel f 114, or can be aligned wth a respective one of

the apertures. The LEDs 11-19 provide a | ow angle view

LRI Befand il 858, el BORERY B8 hete s of e
Ilﬁ@@npeoillutrmtbtnawyisdﬂe odutpeff Zikef (anndeamibsgénctdotlﬁtadI with the IR
PN T ety BRSOk AT o e @ “lack
resRensRsindeppndent of thesdeible ealoni tTheoresultdadhei sgntsonavill image
g 118 g hon o0 AR Dl g oo
a gg%pnt ﬁlgera]p ges I@%S respeose) as ¢h spaegriaf chipdransitions that
ideniifierth@Sdalue ofmttge chihst This abpyoddhe aBRieVES APYOVES contrast

S ' t, of t.h hip t 6. Thus, the
CTAERGES Bkl FRR Bl 35 S5l 9% M i oo t o
opayegales representatiothd hécabsm\piirg'n p'[gm?vemfs ganitgm ahg adldrifrom the
0 r e t i t ,
v Nl S3Befbd 1 Lo | 9L 5obRO S OGREH, Bpypion.
Tgﬁfﬁefq,ébgéh'%% PRGCE revhesse difesentttbendhe isibisazblordesign
ab"welVas tiffprodny! the nﬁchﬁ%‘%éhaﬁﬁc%é‘ifngvt&' eﬂilﬁ) ‘edge) due to
.applications. é IR illumnatjon, By placing a
mﬁ?’%@?%cflﬁpgtr?qt' SReTdMagn s siadew iree fliwgnipation) r ay | :
li ne- of - sidght R Momobltdnatic nﬂfégir?@%ﬁtdami)ti%ﬁi Object Filtration
chj eves.a 'l ght source .
T?%g@églﬁ d@??“?#‘%ﬁ%&qe’;‘%gﬁﬁl EﬁCOgHH'Ogh a B'isntﬁcHP@H? is designed to
Mepidize eentrast betweesn nbjectoof intdliest and efiavinaties thraugh an optical
. L eying . ool ; : _
°2ﬁ€?“ﬁ}?ﬁ‘ﬁéb?é*{;§?’* R PHerOR{eR ArEge ArbdSidh gl The reading gystem
e e | e felewing: JopReot ol CGPIGMORCRENsHH (Y detector
whetherdinegr or ae® stamodn beuséd) Barsd Pass figst, b}rﬁékiﬁg visible filter -
| . a experience, . The 25 =
Gy Ry, FRBAAY HlReflo PR R 3bl BN Agckdnernt sion
and ddp\evieding: onDawn eonvedingd IR rphosphersheadthégmategals that

e%hibR WA EntHondeeson. P! ayer hands and other
artifacts _creating poor - conditions. This

addr _essles esEypS ﬁr%ambe'ggg%:\g af rypterniah fhatgexhdbjts wp or down
EOg:ér;Ez‘P\ga\lraj{%ﬂé?Tﬁ ;c?ngfél%g\'ﬁ? ggs%’fpg?pé??gg lrhg;gé %fﬁ)uftlﬁe;‘ﬂllﬁmnatlon
g 0% RTAIN (A3 A0 SxRERRle; PQ0nmap thg, Gratgriali i emit a wavelength
at edbghiat higher exHowguesawvetdngthndiffelent then Ftﬁé%ﬂlfr@@?llumination.
P01 VElcfiordh B EURBMP Uikl faee el S TS oy tve
oglyh dhe Terulling figaget Yilloshowgonly niger regionss whichd bgvedibe emitted
redploh8e NIFEthePbbjBELS iheuamy tHed@febtidhsr R Sithce illumination will
be substantially reduced or eliminated. 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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2. IR Chips/Absorption. This technique embeds special 26 FEB 2007

IR 35 absorption additives as either organic or
WO 2 g23PLt pi gnents or dyes into the edges of PETHESDG3P27004
chip. The reading systemis conprised of a nono or
color 7 2 6 FEB 2007, WD 2004/021294
PCT/ US2003/ 027004 CCD/CI\/OS sensor, a band pass filter

d?l%}:ﬁ(%ﬁdﬂn%tsﬁ%vf‘ﬂgg il ﬁ&g fo?tl?oe]ef Fl%lgfstalﬁlgsé‘i ubtga high contrast

mnation, a Vi Si b
ofrlighti @mdvsiank imaging elmeeta dhus mese| parfect dblgcidvhite bimdging of

do'n&ast ieidRY bﬁB %ﬁ g@gp gt;gw +ﬂéer§g ‘P)g/“s“e%{_% waéghgth .fegpgﬂé‘és

i ndependent
sensor Wi Iﬁ'gq'ﬁaées@wseﬁﬂe%’i‘éedlm%t egployimg overhead lighting to

nlnmmahs G’iept:hrpnstﬁbk@ kY s cus¥Ed taﬁbovéem WRMinfiSh TRAH employ
onse as a_ series

absor
RARERPY, Blbshiuty o EPENE, fesBhid ¢ 56t ReApate,dne lmmation may
behsglectédiin ampnm:hoh with they Berestphos prloperties agfithe material used

e e A T e it
PeRéomfoths i eiﬂctmr@agnety: cﬁwqtmunn an;zh ca*a‘.othec riIBmptontioril Go . de-
ez fh@%%ﬁmzrt@%wrs&péh{df%} ﬁﬁt idhtingadi ng of

bl'ack (ab tion Therefore as~a. secret
response %'9 rerfphowsen Q’HEOQ'@'BI%“Q'QVGQ direstignal ilgmination,

e 3 ap bR a1 i s Pies 2
- SFanatng, FrbBardi ARE siTBU “Feondiio eIl | Fagi smple,
illumaination c:alpr@mie@tbyFLEDsawhmh produte dighit predéminately in the IR
\"ﬁdHTBf gﬂ; gl%HrSHér% %ﬁe%?eargﬁ'l égftré\%lté%ﬁgggglgﬁg\}e Pptlcal filter is

eSI
usgd é%&'ier&lsmblefﬂrgmt while passing IRrighpt ﬁualher the chips-employ a

f&@ﬂéﬁéﬁls@lﬁctlwhﬁﬁfe‘ﬁlaﬂﬁo MRk INeCEIRBS, fd?reiémﬂ@ an IR absorptive

fﬁé}?fgﬁf' ng. The reading system may utilize the
ng. mono or col or CCDr CM3S sensor (any detect or

whet her | iFigure %shmganmbnd:mribem@db tRatsf Fige® 8, but also
eﬁ‘r‘l;}lbﬁﬁg gl ﬁﬁ&'e{é&aﬁéé' |§%ta)|'tglt Ef thd h Sr‘étﬁlg ghg‘ﬂo shift the
: ff@ﬂ&ency m éhsfreélﬁgmi) llgtanup\wprct 9nd tdwgnwardzovu’he embodiment

feemtasThplys beamppﬁwl@rQﬁ td MeAgeTedafitdi R cﬁréur@
exhi bi t wa I%Pooq h con\’iﬁr Si o%r} e Chl are enbedded
with a mat desqrintion; sets it & "eav!ﬂtm%%%wﬁq%gjlummate
andvehd myaitkingsrivemsteons, f&s eramiptd htyackﬁ lof\chifisN OF @rtiserdeQils. are
I t e le,. ..
i 6“% W Stimonl, Hesfiied VS, “Boteny FRnERCHS Brhigption No.
68 filechae rAntd 24| éQQBhAﬂPthééloerNOtWﬂﬂ“ﬂéBsﬁladc@ecember
3'0I |1@|§9n@ldpﬂeat|onW\g” Gd)2e§98 gﬁg‘érﬁfeﬁ'egéhué’yc@”ﬂ)wdA%l idatidn No.
OB, RES il Ma 4 B0 o8t 60! Fg February 21, 2001: Application
No. 60/300,253, filed June 21, 2001; Application No. 10/061,636, filed February
1, 2002; 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.



only, the resulting image will show only the regions 3¢ Feg 2007
whi ch have the emtted response. Al other objects

WO sy the refl ection of the source il um rPetrigs2003/027004
will 30 be substantially reduced or elimnated. From
an i mage processing standpoint, this optical nethod
el i mnates software recognltl on f| I ters used for
filteri ngp‘w{o anvant obj ec‘h ouI d. cause
conf usi on 19 hé;preg Gqfi P% e andriexafpgleg for, the
inventiont greb edestribedf heneire ddi n[msmntvet pme,sm@,s e\farmysyeqa,vabm

[ I

riiclng] e be e it cibeffind 8 abs, spri T v of the

lnwemjona asomily ibsi peeogmized by Hfosehskdledcin timagekiviant art. The

h
O(}E)SlJ%Z\ﬁgQQQ r%é% gnUQfZ SW é%%“ 8gr ec%3 ‘%Rﬁ?&: d&ﬂgz machine
vmm £Mse NAt|naeessanil Mrf gfexamaplany gasing eachine wisiom system

gbnehll?Qjﬁsroﬁbbd élfovlel ghRbr éﬂﬁh\%ﬁi kthb”%d‘“ﬁb §§'§Bﬁ%§n track items
erfect blac contra

ol B3 nAS Barfiraus et ATt agR tArding: ebicwisehen ghan chips,
suels popdaydng Eards.e 7 shows an enbodi nent enpl oyi ng

over head "I"h%hé\ys@@lpt &n ﬁﬁ{/él umg%’?ﬁégg%gﬁa“gv%a" liﬁe liASstrated

di scussed he™ i [Tum nat
embegiraaptl, eembining isome dunetions, endfeleliminating=some functions.

Tﬁéaﬁﬁt&n thR ér'nhw Qéﬁ'ieoﬁf TRY d|§€|0§§l:le&§tspndt@q qqmponents for

orescence properties

con ion Wt
erqnﬁg'oﬂ‘ﬁedm"?orerlﬁﬂ?ﬁ ehénanigismethads fiofr othesinfpinetions.  The
syitern bbunbaahowtcewa&mdt oo ﬂwd?@nﬂléltr%t{!%@ ?%qgtgmbﬁ for the
elcsecrum such as the portion
p%ﬁ%u%&@%&ﬁlgg%ﬁggw the sensitivity to environnental
or anbi enilhei waridusgembodiments désunribeanaboled dantiy comblned to
p%ﬂ?&&XbRHerd'eh%Hdﬁ%ﬁb h%%s@é;?fdrfo e lrﬁ}é%nor‘? akr)wygg Xmodlfled if

one or npre e chi
NEEetRANL st employ pyatesms otiiGuilst and s@r‘@ﬁptSongs th‘e agriens ypatents,

applicationsebnd pablicatidmgl @ pridviddm Vit ifGihdrs eﬁfﬂ&ﬂurﬂ%ﬂtsbyof the
m%EPﬁor\(\’h' ch produce light predomnately in the
portion of the el ectronagnetic . spectrum A frequency

sel ecti ve Thpse @ad éthet ehanges camdef madeitbthe | Imi\gantnon in light of
thd ab&l& dtei@fé‘d dé‘%Er fioR2SH QQT\é%I in9tHe J:l?{vi‘rr g glai Wﬁr Q‘ne terms

chi ps enp oy a quenc i ve na
u%% Sbﬂv dnotibs C%'?(%{Fﬁzﬂdetoaﬁmﬁ theyinventionve therspecifialembodiments

disclpged if thé @pécuﬂélatﬁm)ﬁ‘ﬁd FRNElafih 8] bat sHould Bé‘tcoﬂgtrﬁécg'tg fhclude

ut als a fluorescence select
@fmf’ﬂ'é‘gn%?‘i |"Hﬂ“WQFEP |55{pr1%2§ apps metheds ff}aéqm@ﬁ%ty lafacmédance
witbfthe claihsl. i btordingly, tharidventiotoisntat Knitdd By @Rb eiididsiire, but
instead its scope is to be determined entirely by the following claims.
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further enploys a band pass filter in the imger. 2 6 FEB 2007
capture circuitry. The above description sets out a
non-intrusive systemillum nate and read narKkings

fromitens, for exanple stacks of chips. Further

details are 25 set out in comonly assigned U. S

patent applications, Application No. 60/130,368, filed

on April 21, 1999; Application No. 09/474,858, filed
 Decenber 30, 1999; Appli@gﬁhgg No. 60/ 259, 658, filed

January 4, 2001; Applicati . 09/849, 456, filed

May 4, 2001; 09/790, 480, filed February 21, 2001;
Application No. 60/300,253, filed June 21, 2001;
Application No. 10/061, 636, filed February 30 1, 2002;
ABpFYSiem tleracuire GUoIDeli@bapott tddastore Ehip 2 Lwager placed on-a
ﬁgpl |ica{ 'bgntNo'at-l 106%)17 27?‘, filed Decenber 13, 2001,
SM"t9%6n I'I\% £8P A SR VNI Seres K viaf tansiiong, the system
ARBhipFigingon 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
3EN&AISCIPr dPeEnineting (ft Jepslr atrattioe éithe at leabepRACENIp With a first

L%@gg%@étg;)}g@i Oil $hf§a§ﬂr%§§ggg3f ir\é%)%?zrg% %%@2%46@: .illuminating_
n?tqegsq rc)%ler&hip; :

andsiisAsptegirdcbine fir8emonBYSahiaR ngﬁteto%ﬁ&fﬂ
for illlustrative purposes, -variousS equival e

nodi fi cati ons can be made wi thout departing fromthe
nd sco i nvention, as will be

spirit_fa r5)e of tEe W | _

r SEEHI 0 P % BLleask P 15ecand marrehiogiaticdignt dem thenat Isast one
t AR ' i i i hyent | an_be '
appﬂ?éﬂc}g%odbgte m‘?'%%é‘gﬁf‘ ﬁg@h@i&sﬁagﬁgsé;ésﬁ? g#&%ﬁ%{’emy range than the
néice drequenagy rahge ex éreplirat ywogatirbghafi@admtne vi si on system
general |y descri bed above. For exanple, the reading
systemcan track itens other than gam ng objects,

s e o T 980 PPy B b dere spectrum 1o

- diobtaim entmegeyahatdeastawotdorin ttaneitibhd Ue tHeb€@ast one chip: and
enbodi nent, conbi ning sonme functions and/ or ’

el imnating sone functions. The system can enpl oy

7 ol PR30 13 2l STBER 8 RBMRBlG FBhuTReS st one

f ghiptihndmswadére system can be nore centralized, or
nore distributed, as is suitable for the 15
particul ar gam ng environnent. The various enbodi nents

d%ﬁgrsiygt%qw gfbc?é(iﬁw ‘F,q‘ﬂrtﬁgr goorgrtfriisri]r(?gO:I to

a material for selectively converting the first monochromatic light into the second
~ monochromatic. light, wherein the material is selectively located on at least a

portion of the at least one chip to form the color transitions.

11



10.

provi de-further enbodi ment s. Aspects of the invention 2 6 FEB 2007

can be nodified; if necessary, to enploy systens,

circuits and concepts of the various patents,

applications and publications to.provide yet further

enbodi nents of the 20 invention. These and ot her

changes can _be nmade to the invention in light of the
a%\%iyémpf g'é"ﬁié’s\m@rﬁtﬁ ba. materigbisessidctiviely lb&tﬁed on the portion of
fqu'éo %S{: o"ﬁe the terms used should not be

const P 11‘?1efofrﬂv@nmaGH'ﬂeoretaﬁéb@péwmbolc that is optically

t dt
ﬁmmﬁﬁaé‘%ﬁﬁé‘“’%ﬁf’%"gﬁ {08 SR b B8 nieitsgmaanelc spectrum

i maging and illum nation systens and net hods t hat
operate in accordance wth the clainms. Accordingly,
t HE'E $XAGTR| FnCIREN Fowhersin tted mgteriae fati s@é@tm@[)ecormétrtmg the first

Rl to etermined entirely by the

frg&? oWl ﬁdgrh ?q?ﬁ?nt!igh%s%c 96877 romalicishinshiges antonganic dye
amwngenfrérte@rambman%‘agﬁ 8t least one chip in a wager

pl aced on= a gamng table, the at |east one chip

having a series of color transitions, the system
CCH%‘EI‘I’SIH n‘gans for illumnating at |east a portion
of "ERYYSIAM | SRy ReWRRTEH dine nateripr &ar se‘recnmrelyr mmehmg the first

[ e e ran t he nmeans
TRl Tt PR P ae B matE 198t mdludes an norganic
mmlyemlawmgamfrareb@igbrﬁt@wd@lttvgg at | east ‘one chi p;

means for receiving at |east a second nonochromatic

light- fromthe at | east one chip, the second

mati.c li avi n a-different frequency range
?ﬁﬁ% %Vﬁg mf‘?fr@?'”ﬂ} WE@F?&Q/ %r'i@%*eﬁﬂ' fqiiesﬁéa’twely converting the first
MR RIHRICC | m%tm terin in a
sel ected port |%n of &N ect ro %{?{8918&' qHﬁqsoa fluorescent
obt&emalan i mage of at I east two col or tranS| tions on

the at | east one chip; and neans for processing the
i mage to obtain the information about the at |east one

f.cl 1, f
ggpgr?yglténrg%f\é‘@lﬁlgﬁ g \%hfzr forﬁés/ Zﬁiaggbgl féﬂ?f%:ﬁ%ﬁv%'ﬁ‘?%eﬁ'ﬁ@ the first

f imanochtomoatier byt tocthlei @é‘dondnmanbchﬁoﬁ%%@rl@ht mcludes a phosphoric
IS

. nmon chromatlc l'ight, wherein the materi al

sO188k3lvel y | ocated on at least a portion of the at
| east one chip to formthe color transitions. 11 2 6
FEB 2007

The system of claim 1 wherein the means for |Ilum|natmg comprises an infrared
light source.

The system of claim 1 wherein the means for iluminating is positioned in a chip

tray.

The system of claim 1 wherein the means for illuminating comprises an

luminator having at least one emitter oriented to illuminate an area of the gaming

12



11.

12.

13,

14,

15.

16.

17.

-area. of the

3. The systemof claim2 wherein the material is

selectively located on the portion of the at |east on@ 6 FEB 2007

chip to form.a machi ne-readabl e synbol that is

optically detectable in a non-human perceptible

portion of the electro-magnetic spectrum 4. The

systemof claim2 wherein the material for selectively

c r h Nk S o. the
e o e el ity b Ykl obiipromatic g
héndateyd inrd chipdtayabsor pti on additives. 5. The syst em of
claim2 wherein the material for selectively -

converting the first nonochromatic |i ght i nto the

s [ ani c

g s BE A b e dhe IR 0L e ey Snat Bt emiting
cldaide Bavihgrai assduatentiesd-af-iile naﬁféhe&Féc‘t’e’ﬂ Yow rd an area of the
converting the first nonochromatic light t ah

s 8861P chromatic light includes a fluor escent
material. 7. The systemof claim2 wherein the
material for selectively convertlng the first
NTRe glot tic |i

i hel u e?@tdg%edeﬂghor r@@ré‘nﬂf%eérl ai Hpqlﬁ@hga?s § sgs a plurality
clohineationaklight emitlisgraictes ﬁmtlorieldummﬁ(tm@ﬁa?Oﬁ'pf i ses '
an infrared |ight source. 9. The systemof claim1l

- wherein the neans for illumnating is positioned in a

- CHhB sybfeRY of é@lm oSy SreinaAL G urﬁnhafomrﬂclnﬂe% ﬁe‘ﬂs&pne light emitting

means “for illum-nating conprises an

hafiddegoperableatat provideetfiet f rest rmmc&jfnhﬁﬂattcoh HtIWitH Bafv@v
12 26 FEB 2007 tablge and t Skhgtn in a

n@&HLO”foraW@géﬁrQ/m%g”%{tc JResHM Mt Wbleﬁommenatn c -
light located in a chip tray. 11. The systemof claim
10 wherein the illum nator includes a directional

| Tyht systernt ofglairdi Dakeneinithg means SOCTilgiivg the Ilght in a selected
field-of-jllumpation directed toward an area of the

gRATtRG ?fameeeleﬁfﬁom’?ﬁ@e@y%%qﬂ%‘ﬁ t@loéﬁaiﬁ‘ B0 lWh’@Elenatt laast the two
oG a5 4 s 1 o

di rectional [ight emttlng
c hiepsecand. mmaocﬂmmasysgmnherfetmioagm 10 wherein the
il lum nator includes at |east one light emtting

di'ode operable to provide the, f| rst honochrorratl (o

| gkt I
eITgEt ?%gr%#gﬁng& ?H%Y@ 2%%%#% per é f?)f 6?%9'\"89 iﬂﬁﬂﬁﬁ%t the second
monochromatic light from the at least one Chlp Iocated on the gamlng table

comprises at least one CMOS sensor

The system of elaim _1, further comprieing:

means for enhancihg a contrast between the et least twe colqr transitions.

A method of readihg informatioh'ca:rried by at least one chip supported on a

gaming table in a gaming environment, the chip bearihg é plurality of color

~transitions, wherein as least some of the plurality of color transitions are

13



18.

19.

20.

21.

14. The systemof claim 1l wherein the nmeans for

filtering the light in a selected portion of the - 2 6 FEB 2007
el ectromagneti c spectrumto obtain an imge of at E

| east the two color transitions conprises at |east

one optical filter configured to pass at |least the

second. nonochromatic |ight therethrough. 15. The

syomprisef! of leanatetialifist eelactvaly nervestsfafirst Boebehignatic light into a

I t th d h ht f t he at
| SBbnl AR H P ICdBEh B B EATHGSELI & compr i ses

at | east -one CI\/OS sensor. 16. The systemof claim]1,

further conprising: nmeans for enhancing a contrast
beftumieatindat &ast egertismof te at ldasaose thiphgith & firstmonochromatic
met hod of reading information carried by at | east one
cHBPtsupported on a ganing table in a gam ng '
environnent,; the chip bearing a plurality of color

transitions, wherein as |least sone of the plurality of

Cabesivingamei $4cBnG nadrRochtmatié nlanthré’rQQKe uﬁf?ﬁﬂéte%eﬂoﬁu%naof the at
~material that selectively converts a

niest lanersiv.c | ght into a second m)nochr OITB.tI c li ght

the method conprising: illumnating at |east a portion
of the at |least one chip with a first nonochromatic
[i r 0, g

LRI e Ter e MM, & eaen (g oot REE bbcen e, BLPAy of cotor
f|ﬂanﬂnqm§unhuemmewedbghﬂagut to enhance a contrast
between the. plurality of color. transitions in the
received i ght; and processing the enhanced col or

BSH4 g SyRBa8SocBEOLC, Bl 683 g ot o

th:mesempnd nmonochromatic light from the illumnated
portion of the at |east one chip supported on the
ganing table includes receiving the second

o RGORS L1 4 B 8 R ipocvomate o rom.

i |therilurainiatey pbmoatoflttaasat least ohé phpusupported 6 thd 8ming table
gam naﬁt abl e, i ncl udes l umnating the at |east one

cHPfJU tHeceymg the ae fv@%?%!f%mwr fighinthat ishemitted from the
el ectlamagnetic spectrum 20. The nethod of claim17 e

“wherern’illumnating at | east a portion of ‘the at

| east one chip supported on the gam. ng table includes
illum nating the ait7 | east. one chip
The method of claim 17 wherein illuminating the at least one chlp supported-on
the gaming table includes illuminating the at least one chip with light in a non-

visible porﬁon of the electromagnetic spectrum.

The method of claim 17 wherein illuminating at least a portion of the at least one

chip supported on the gaming tabie includes illuminating the at least one chip

with light in an infrared portion of the electromagnetic_ spectrum.

The method of claim 17 wherein illuminating at least a portion of the at least one
chip supported on the gaming table includes energizing at least one light emitting

diode in the illuminator.
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22.

23.

24,

25.

with light in an infrared portion of the

el ectromagnetic. spectrum 21. The method of claim17 76 FEB 2007
wherein illumnating at |east a portion of the at

| east one chip supported on the gam ng table includes
energizing at least one light emtting diode in the

il l'umnator. 14 26 FEB2007 22. The nethod of claim

17Thd mettverof claimri 7 ifingierseh@stisirge! y converting the

first nonochromatic light into a second nonochr omati c

l'ight by exciting a fluorescent property of t he

rerdsPey BRg e IRe it rAbnc EimpRE fony st sesonemgnochromatic
COMyre by ieRbitihd @ fo'Orr ééCeWPBRﬁJ@'r@r@tthg nl\itgpél g@étgd SRS AP ast one

nmonochromati.c |ight by exciting a rescent
préirerty of the material |ocated on the at |east one,
chip. 24. The nethod of claim 17 wherein filtering the

-recei ved light to enhance a contrast between the

é‘flnb{ qu{fc%%oﬁ tfl?{ﬁf‘&'cbhﬁ{?% n the received light

udes terin W th an optical filter
so that only Ilght within a defined frequency range of
lig in an el ectromagnetic spectrumis allowed to :
pa’-“@éeCt'ZEW CPReentag Hoe fi ftﬁgl neerRaairarmatichkghdiimtopa se@s®i monochromatic

calef B??S%E&r kg Rﬁ@%@%é@'rr"r?ﬁmr 'héﬁﬁ%te%%ﬁggéé onbe at least

one chip. .

The method of claim 17 whereln fi Iterlng the recerved light to enhance a contrast
between the plurality of color transitions in the received Irght rncludes filtering the

‘light with an optical filter so that only light within a defined frequency range of light

in an electromagnetic spectrum is allowed to pass.

_ The method of claim 17 wherein processing the enhanced color transitions

includes decoding the color transitions marked on the at least one chip. =
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