WD 03/ 066182 PCT/ US03/ 03542 DETERM NI NG GAM NG | NFORMATI ON BACKGROUND OF
THE INVENTION Field of the Invention The present description generally
rel at es twomsdi8zi ng various 5 aspects of casinos and gaeirniso3/easd2 nor e
specifically relates to automated ganme and wager tracking and anal ysis.
Description of the Related Art Casinos and other fornms of gamng are a
multi-billion dollar, world-wide industry. Typically, a custonmer exchanges
currency or sone formof 10 credit for a casino's chips. The custoner

pl aces the chi ps as wager PETERMINING GFVIENG INBFORMATHDNCK| ack, craps,

roul ette, and baccarat. A ganme operator, such as a deal er, pays out

W nning wagers with additional chips based on the set of odds for the
particul ar BAGKGRDYNRDeTHEOINVENSIONe custoner's chips for |osing
wagers. The odds of each gane slightly favor the casino, so on average 15
the casino wins and is profitable. Like many businesses, casinos wsh to
under st and Fleld phthierlavemtion hei r cust omers. Some casi nos have enpl oyees

visual |y observe cust gRBIpreselfdRsigtion geﬁé@inkyrenétagkﬂongwdrh@nggmamu@nd
wagering_habits of the artlﬁul ar . cust ner s
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gam ng t abl gamBamwbiwaget trasking andlanalysig.ori ng, the pit nmanagers try to
guess what people are betting, and based on such betting the casino

prow des rewards to the custorrer in the formof conplenentary benefits, or
'conps. " ThBesanpiiaroekthhRelatgdAiti cal | y det ermined that having human pit

25 managers nanual | y @%@!nb%r aR@doet | fORhE SUY taﬁnﬁ%saréfvaeg%ulﬂ%nmwldcmalrs
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15 the casino wins and is profitable.
Like many businesses, casinos wish to understand the habits of

their customers. Some casinos have employees visually observe customer’s
game play, manually tracking the gaming and wagering habits of the particular
customers. For example, “pit managers” often visually monitors and records

20 the live play of a game at the gaming table. Based on this visual monitoring,

“the pit managers try to guess what people are betting, and based on such
betting the casino provides rewards to the customer in the form of
complementary benefits, or “comps.”

The inventors have empirically determined that having human pit

25 managers manually monitor and estimate customers’ wagering habits is very
inaccurate. For instance, in one recent study the inventors found accuracy of
the human pit managers to vary widely, all the way from 30% accuracy up to
90%. In addition, the current method of using human pit managers to monitor
customers’ gaming activities is extremely labor intensive for the casinos.

30 Like many businesses, casinos wish to prevent their customers
from cheating. The fast pace and large sums of money make casinos likely
targets for cheating and stealing. In one commonly known method of cheating
the casino, players count cards in games of blackjack (which the casinos view



as cheating), and increase their wagers in |ockstep with the increasing
probability of a wi nning hand based on the card counting. Casinos enploy a
vari ety oWolgoeariBty neasures to di scourage such cheati ngPCQUSoneAsuUre is
to track both the hands played and wagers of a 5 blackjack player to
determine if the pattern of wagers plus hands played give rise to an
inference that the player is counting cards. For exanple, surveillance
caneras covering a gaming area or particular gamng table provide a live or
taped vi deas sthating) hands dnereasy iheirs wagers cmoé@kﬁt@(ammm&elmea&ngas
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representation against the working chip tenplate; and calculating a first

chip scor ying the first chip denom nation. O her
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met hod e scl osed herein. Vari ous | | | ustrated Sﬁtem

embodi ment s i ncl ude, Avethaddongetermining avraess byiarplying @ GiedsnoRRANcR M ng
for ef#gct 'réh}eééﬁtaﬁ@ﬁeﬁév:ﬂ? sefeicepedandgie asddomsted tigh citrleust bye asudéror
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Sezgm{é’a??%ﬁgngsﬁ%ég'wtnhsebo Qg&eﬁrﬁ#ﬁﬂc’cgnﬁtﬁéén t én‘é?ﬁt HefRs fing color
transitions at least partially in the area; conformmg the color transmons to the
20 area to create area-conformed color transitions; constructing a working chip
template from the area-conformed color transitions; recalling a first chip
denomination representation from a chip denomination representation library,
the first chip denomination representation having at least one angle associated
with at least one color transition; applying the first chip denomination
25 representation against the working chip template; and calculating a first chip
score responsive to said applying the first chip denomination. Other method
embodiments are disclosed herein.
Various illustrated system embodiments include, but are not
limited to, circuitry and/or programming for effecting the foregoing-referenced
30 method; the circuitry and/or programming can be virtually any combination of
hardware, software, and/or firmware configured to effect the
foregoing-referenced method embodiments depending upon the design choices
of the system designer.
The foregoing is a summary and thus contains, by necessity,
35 simplifications, generalizations and omissions of detail, consequently, those



WD 03/ 066182 PCT/ US03/ 03542 skilled in the art will appreciate that the
summary is illustrative only and is not intended to be in any way
limting.wOtohes618spects, inventive features, and advant age3/usbh3/03s¢2 devi ces
and/ or processes described herein, as defined solely by the clainms, wll
becone apparent in the non-limting detailed description set 5 forth
herein BRI EF DESCRI PTION OF THE DRAW NGS Figure 1 is an isonetric view of a
game played at a gaming table by a dealer and players utilizing the
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fl owchart reco process
cont ext of ﬁoﬁ*@fﬂﬁfﬁif‘l at ed i mage of F| gure 4. Figure 6A shows how a Chl p
denom nation representation coordinates between a top-plan view of a chip

havi ng col o - r ve to a center of the chip, and
a side pl anésﬁ/%ﬁéhﬁlﬁﬁiﬁﬁﬁmﬁé to an i mage capture device as
col or bands of a chi pFigargurie Bisshmigc hinw bhe gdrhe m@wmd 'hﬁtg'abrlﬂng t?(ble f
represent at F pe mar ki ngs taken from
about the %\gg a%&leerrdrgfﬁlgygé @ﬁ&@%géﬁ%&i 'Qﬁ%qﬁn exanpl e of cal cul ation
of distances between Figorer2 tis @arsisdnoeisict view défa sasinol ohipbahdhye (Fesgnte 8

shows a’l‘oexrﬁUth“?orPf how t he process uses the calcul ated distances dl, d2,
0

and d3 in isolation, along with the side plan views of the chip
denormi nati on represenE @S '§rﬁb?'%’6ﬂ§”@e‘f'ﬁ? ivigy of @ playel|chir resgyve, bet

hypot het i cagtatiRdbatir¢Rd, 4@d giiging M’@@é@ﬁtlbﬁ@}/st@h’f cl e center values. Figure 9
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representation unde
example of a gaming recognition process in the context of the pixilated image of

Figure 4.

Figure 6A shows how a chip denomination representation

coordinates between a top-plan view of a chip having color-band angles
20 measured relative to a center of the chip, and a side plan view of that chip as it
appears to an image capture device as color bands of a chip.

Figure 6B shows how the chip denomination representation of
Figure 6A can be seen as “unwrapped” markings taken from about the
perimeter of a chip.

25 Figure 7 shows an example of calculation of distances between
color transitions that define color bands.

Figure 8 shows an example of how the process uses the
calculated distances d1, d2, and d3 in isolation, along with the side plan views
of the chip denomination representation under consideration, to calculate

30 hypothetical radius values and hypothetical circle center values.

Figure 9 shows pictographically that the individually calculated
various hypothetical radiuses and circle centers of Figure 8 are not likely to
match up with each other exactly. |

Figures 10A-10E show an example of one scheme that may be

35 wused to determine whether a chip denomination representation under



3 WD 03/066182 PCT/ US03/ 03542 consideration is a good match for a chip
that can be seen by the inmage capture device. The use of the sanme synbols
i n di fferwotoddecst ngs typically indicates simlar or idemCiramsb3/disens. 5
DETAI LED DESCRI PTION OF THE I NVENTION In the follow ng description, certain
specific details are set forth in order to provide a thorough
under st andi ng of various enbodi nents of the invention. However, one
skilled in the art will understand that the invention nay be practiced
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herein arelﬁdﬁga@%@ﬁ%ﬂéﬁ@ﬁi@eﬁﬁéﬁ iidfgs. do not interpret the scope or meaning
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30 descri ptidinstegsret the Wm@ﬁﬂ@"@foﬁth@ claimedtinggntiothe headi ngs provi ded
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and gaming table monitoring components in the environment of a blackjack
table. A more specific description of each of the individual hardware
components and the interaction of the hardware components follows. A
description of the overall operation of the system follows the hardware
20 discussion. A more specific discussion of the operation of the system follows,
presented in terms of discrete software modules. The presentation concludes

with a discussion of a network of gaming fables.

Blackjack Gaming
In the following description, certain specific details are set forth in
25 order to provide a thorough understanding of various embodiments of the
invention. However, one skilled in the art will understand that the invention may
be practiced without these details. In other instances, well-known structures
associated with computers, computer networks, readers and machine-vision
have not been shown or described in detail to avoid unnecessarily obscuring
30 descriptions of the embodiments of the invention.
The headings provided herein are for convenience only and do
not interpret the scope or meaning of the claimed invention.




Bl ackj ack Gami ng Environment Figure 1 shows a gane of bl ackjack being

pl ayed at gam ng table 10 by dealer 12 and players 14, 16. Bl ackjack is
used as awoOesacqBe. The teachings herein are generally applritsabdis4sto a
vari ety of wagering ganes, such 5 as craps, baccarat, poker, wheel of
fortune, and roulette. During a gane, each player 14, 16 places her
respective wager by selecting a nunber of chips fromher respective chip
reserve 28, 29 and subsequently placing the selected nunber of chips in

her respectBgekigek @émeeEmﬂ.zbnn?éqt The nunber of chips in each bet circle

22, 23 constitute the_res |ve 10 be
16. The chips typical F eg OWS 2 94M% %&/Bl%?ﬁggk gjn?nrgg@agéd %?égayegl[ggl?m 16
are issued wlbgsdeameﬁél"mnbpla‘yers ddr riénciplackjackddiusegyas lae examaple. sThe
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than act cur enc ed an initial wager
of chi psSi nas pips, bﬁ@%%fé\btﬁokéf weieat Of fqrisne; and ygu eﬁ@al er 12 deal s each

player 14, 16 two carpgrid§ a hasr, ¢, plapsr deahs éﬁehér%@ecﬁvd drace

down hol e car ..and on
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to reach0" 20&t stackso4, Porheadvelayeal4htigh the rules typically require

dealer 12 to take a hirheViMiss BicHINLdine SR véﬁet &t @erfdrinkfiond.6 Plagérsvary
their respective wagers ée g. HR’I'h y unber_and/ or denom %{el on,, of chl?ég,s 25

in bet stach4 28 aegzys ec,;hlpﬁén,%qhiaggecfg,ro@rgqyoﬁob,c@e At g, Sagn

their knovweqad@e C(Eaélhﬁé typieailyh esglimnthe hsede chipssfol asagening; amthed4thaRor
exanple each er 14, 16 can h|t or "stand" and may "doubl e down" or
"buy i nsur A ?n %e end of a "hand” or ganme, dealer 12 collects the

wager cHbps 30 from After btayiers) 18| 4§ draveaplacedyan iittal wager e <hips Bhihel t o

i nNi I t of
s Tor | nSSREREIS ot HhBeY 2 T UeBIe, foHeHR A ﬁ’ﬁﬁz‘“ﬁ%g?é?.@édﬁé”?e ’

stacks 24, f=we down,arddealgherselpne ser 3??\‘@0%16"8%5&(“‘6‘?3 3G P ¢ Yt he
respective Bglagd apkeshdw ctrd”) Pasthaleck1?s. IOHHQWSHE 1®checicedpwadditiondli ps
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requi r e@onuygdlee of “ZHi withdutogoindi gverr ahedd faﬁhmgtm cobunt he ten pomts and
Aces can count as either one or eleven points, at the cardholder’s option.
Dealer 12 also attempts to reach “21” without going over, although the rules
typically require dealer 12 to take a hit when holding a “soft 17.” Players 14, 16
can vary their respective wagers (e.g., the number and/or denomination of chips
25 in bet stacks 22, 23) 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,
each player 14, 16 can “hit” or “stand” and may “double down” or “buy
insurance.”
At the end of a *hand” or game, dealer 12 collects the wager chips
30 from any losing players and pays out winnings in chips to any winning players.
The winnings are calculated as a multiple of a set of odds for the game and the
amount of wager chips in the respective bet stacks 24, 25. The losses are
typically the amount of wager chips in the respective bet stacks 24, 25. Dealer
12 places the collected wager chips or “take” from any losing players into a
35 gaming table bank that takes the form of chip tray 36. Dealer 12 pays out the
winnings using the required number of chips from chip tray 36. Changes to the




5 WD 03/066182 PCT/ US03/ 03542 contents of bet stacks 22, 23 occur quickly
t hroughout the gane and can affect the w nnings and | osses of the casino
("house")wato3gedtBng t abl e 10. Thus, nmmintaining an accur @Ca/uSosots4nf t he
nunber and val ue of the chips in bet stacks 24, 25 can assist the casino
In managing its operations. 5 Chips Figure 2 depicts wager chip 38
Illustrating conponents typically present in/on wager chips. Chip 38 is
typically formed as a circular disk in a variety of denom nations or

val ues. Thecalftenigi dfdict @facker22, @eccurfquidkip tid8ugsoutdhteyame pndseart afedly a
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I nformation as the 1ssuing casino o er 12 and players
14, 16 can generally determ ne at |east the denom nation of chip 38 by 15
vi sual iBspegpigson of markings 46 on perineter 48 of chip 38. Gam ng
Recognition Figure 3 Ehoms reserve 28 hE{ bet st ack

I 14 hj
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sensors4gr Ld'afng FRITRIEAS aM daiters Ubt aRirRuUST 8RBpE@PEHART dBYIbERS - gdtiRegRi t i on
unit 304 ca e a(ré%\gfare, sof \l{vare, fi rmﬁgre, or ?oma onbbn t1on thereof,
cont i gur ed TGS dPniers  ABHRELINEE eIBBIAIOREARAS Stgianeiy) PECBGRPITSIFT
$| gori It Ihm S48 Iof ahig Ba,twh!mhwhwfé thdederidrhiedtion of ¢hatchimand vHiguaeso Fhaanﬂ_ 5.

ically, as_sho in_Figur i . I Y i r chi
1oy 36, oo etafort b 3o R SpurERAR 4 VES 4 DhabP 32 S P
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devi ce, enented as part o nore co ehensive nonitoring
system The recognition unit 304 may take the formof an appropriately
progranmed gendhaRezebpR®e conputer or nay take the formof a dedicated
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in bet circle 22, and gaming recognition system 300 which provide context for
description of the gaming recognition algorithm of Figure 5. Gaming recognition

20 system 300 includes image capture device 302 and recognition unit 304 and
storage device 306. Image capture device 302 can be any of a variety of image
capture devices, such as still cameras or sensors or motion cameras with
suitable frame capture devices. Recognition unit 304 can be hardware,
software, firmware, or some combination thereof, configured to perform

25 appropriate portions of a gaming recognition algorithm such as that shown and
described in refation to Figures 4 and 5. Typically, as shown in Figure 1, image
capture device is internal to chip tray 36. The recognition unit 304 may be
internal to chip tray 36, or located externally, for example, under gaming table
10 or remotely therefrom. The recognition unit 304 may take the form of a

30 standalone device, or may be implemented as part of a more comprehensive
monitoring system. The recognition unit 304 may take the form of an
appropriately programmed general-purpose computer or may take the form of a
dedicated hardware and/or software device. The storage device 306 may take
the form of any appropriately configured device for storing information, and




6 WD 03/066182 PCT/ US03/ 03542 typically contains one of various signa
bearing nmedia. Gam ng recognition system 300, in an alternate enbodi nent,

i ncl udes woraobmeratic |ight source 352. Figure 4 is a r@epTasenosy2 on of

pi xi | ated i mage 112 of bet stack 24, 5 bet circle 22, chip reserve 28, and
pl ayer 14 which provide context for description of the gam ng recognition
algorithmof Figure 5. Pixilated inmage 112 is generated by inage capture
device 302 via any one of a nunber of techniques known in the art. The
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bet cir@pe all these conditions creates a virtual certainty of error in prior art systems. The
gaming recognition algorithm of Figure 5 substantially reduces the likelihood of
error, even if all of these conditions occur simultaneously.

Figures 5A-5G constitute a high-level logic flowchart showing one
example of a gaming recognition process 500 in the context of pixilated image

25 112 of Figure 4. The process 500 may be embodied in software, firmware,
and/or hardware, for example as instructions, for execution by the recognition
unit 304, and begins at step 501. In step 502, image capture device 302
generates pixilated color image 112 of a volume of space surrounding bet circle
22 of gaming table 10. Typically, image capture device 302 is positioned such

30 that the captured image plane is approximately at a right angle to the surface
26 of gaming table 10.

In step 504, the recognition unit 304 superimposes rectangular
box 118 over a portion of the pixilated color image 112. The position of
rectangular box 118 defines, or is coordinated with, the location of the bet circle

35 22 in the image. The position of rectangular box 118 relative to pixilated color
image 112 is based on pre-existing knowledge of images of gaming table 10



35 22 in the image. The position of rectangular box 118 relative to

pi xil ated color image 112 is based on pre-existing know edge of inmages of
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device 302. The rectangul ar box 118 is of height and w dth such that the

process can determne fromthe position of the bottom of a chip's vertical
lines of color transition whether or not the chip is substantially within
bet circle 22. For exanple, an imge of a chip spaced 5 farther away from
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In step 508, the recognition unit 304 determines a median bottom-
of-lines value, based on the bottoms of the detected vertical lines of color
transition whose bottoms are interior to the rectangular box 118, for example by

25 calculation. In step 510, the recognition unit 304 disregards the detected
vertical lines of color transitions whose bottoms are not within a defined
threshold of the calculated median bottom-of-lines value.

In step 512, the recognition unit 304 determines a median height-
of-lines value based on the heights of each non-disregarded detected vertical

30 lines of color transition. The height of each vertical line of color transition may
be determined by calculation based on the actual top and actual bottom values
of the individual lines of vertical color transition.

In step 514, the recognition unit 304 compares the tops of the
remaining (i.e., non-disregarded) detected lines of vertical color transition —

35 whose bottoms are internal to rectangular box 118 — relative to the computed
median height-of-lines value. [f the tops of such lines are further from the



In step 514, the recognition unit 304 conpares the tops of the remaining
(i.e., non-disregarded) detected lines of vertical color transition - 35
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further fromthe 8 WO 03/066182 PCT/ US03/03542 determ ned nedi an
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therewith. In another embodiment, a robot or a program has previously created

the library by using images of the chip to perform geometrical calculations to

derive the representations in the library. It is noteworthy that the creation of

25 each chip denomination representation does not involve any statistical
calculations whatsoever. As seen in Figures 6A and 6B below, the chip
denomination representation used by the process is extrémely unique in that it

basically equates to “unwrapping” markings 46 about the perimeter of the chip,

and subsequently storing colors and associated angles, measured from the

30 center of the chip, sufficient to reconstruct the wrapping of the chip. One

unique benefit gleaned from the chip denomination representations used by the

process is that the colors and angles do not change with distance from image

capture device 302. That is, even if a chip appears smaller in the image, the

angles and associated colors remain the same, and hence this representation

35 scheme allows the discernment of wagers in various bet circles at various



uni que benefit gl eaned fromthe chip denom nation representations used by
the process is that the colors and angles do not change with di stance from
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i mage, the angles and associated colors remain the sane, and hence this
representation 35 schene allows the discernment of wagers in various bet
circles at various 9 WD 03/066182 PCT/ US03/ 03542 distances from i nage
capture device 302, such as secondary wager of bet stack 56 in bet circle
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consideration includes a series of color transitions arising from markings 46 that

appear, in sequence, along perimeter 46 of a chip having the recalled

denomination, the process knows that only a portion of the perimeter 46 of the

25 chip can be seen by image capture device 302 at any particular time (e.g.,

Figure 6A illustrates what image capture device 302 can see). Thus, for the

recalled representation of the chip denomination under consideration, the

recognition unit 304 goes through the color transitions of the representation of

the chip denomination under consideration and determines the various different

30 ways in which the chosen set of color transitions currently populating the

working chip template (step 522) could possibly appear if the chip were rotated

through many different orientations relative to image capture device 320. As a

specific example, if the set of color transitions currently populating the working

chip template were red-white, white-green, the process would calculate all

35 possible side-plan view color transition sequences for the denomination — which

could contain the red-white, white-green sequence — and which could appear in

10
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pair of lines defining color transitions in the selected possible side-plan view of
step 526, the recognition unit 304 determines distances between the lines
defining the color transitions of the working chip template (e.g., as in method
25 step 522, or in Figure 7, below).

In step 530, the recognition unit 304 determines a group of
hypothetical radiuses (e.g., radius1, radius2, radius3 of Figure 7) using the
angles associated with the selected one of the possible side-plan views of color
transition sequences for the representation of the chip denomination under

30 consideration (step 526) in conjunction with the noted distances (step 528).

In step 532, the recognition unit 304 determines a mean radius, a
mean circle-center, and a variance of the determined radius values based on
the group of hypothetical radius values of step 530. In step 534, the recognition
unit 304 stores the mean radius, the mean circle-center, and the variance of the

35 determined radius values in logical association with the current selected one of
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side-plan views of color transitions in the list have determined mean radius and
radius variance values within defined tolerances. The defined tolerances are
tolerances relative to an expected radius based on prior knowledge of the width |
25 of the chip image if the chip is within the confines of the bet circle, and
tolerances relative to the determined radius variances. In step 542, the
recognition unit 304 logs as possible matches those particular side-plan views
of color transitions in the list whose values are within defined tolerances.
In step 543, the recognition unit 304 checks to see if at least one
30 side plan view has values within the defined tolerances. If at least one side
plan view has values with defined tolerances, the recognition unit 304 takes
action as shown in step 545. If no side plan view has values within defined
tolerances, the recognition unit 304 takes action as shown in step 546.
In step 545, if only one side-plan view for the current chip
35 denomination representation was found to have values within tolerances, that
side-plan view is used. However, if more than one side plan view for the
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deened t he logget Wythe hecagnitiemLinith3(.ddnmtheawioods,r ther esegniionowniti3dér

consi deval | iAbfierk WS AotNbIENSidbSRAA VLS ol dient! Bhfbt ! BeRoifefn

recogni tion uni possi ble

cur r ent 18hi erdeseiatien .uodensonsge@mt amd mﬁjﬂlﬁewe@oﬁyﬁt dbearﬁp@@ﬂlam ungs

the view thags tBRsiHEFEOHBE tRibedtigotedi netbgi ders to be the best potenti al
match. |f none of the determ? %@rggelltuses nd etermrﬁgdgradl us varJances

is within defined tol Br 89B8s© ergpmg USeth e etggngied
transi ti onsvaiarides Wwwithig ddfined( $oleparz2s) thassétaiof echdseni dewirinbgt tdotor

chi b Acoor BRASIGRE BRURE WoBRah AR ARSI Tefed o ity 48 bEehCEnipr
t he ar ed5of dpharhination repeggentation aa@epoteoheh anakcit fasrihe aghip. cé\cgarchmginsmt i ons

have been u o
Step 548 . 1tel! 2881thd feidnitfl Gt sblateihRS ﬁ@aﬁtﬁéoaréae@ﬁ?.%epétbuaﬁﬁge

ecog nition - unit uent | al 1 a
i nner nost cﬂﬂ%rurldleérfsqusIC@‘iat'qrh ‘?”ePP qrc%éq:ﬂsﬂ&}r}se%ﬁ\ﬁ,k}?@nzgﬁfz&gh, gpnab &oAHe
\tAﬁr k: n?tch:‘ ﬁahﬁﬂ@h@t lea\(ee bt beénthmlzydqsvmmssemo&m thearsddgnitiormamit 30ded to
e e (0] cent

transition GFHYE @"&(‘]’6’83 qnoaqqﬁﬁg 'd'ﬂ?g OESEERF’éﬁ"a&PqPﬁ‘gFr{:{?ﬁ]rm%fﬂﬂm& chip
tenpl at 8D. fashiireto #% warkiag rahip derinplate (eud. t if 30 pdevieusicody taanditon masof
added to the left of center of the working chip template, the current color
transition will be added to the right of center of the current working chip
template).
In step 550, the recognition unit 304 determines a listing of
25 possible side-plan view color ftransition sequences of the recalled
representation of the chip denomination under consideration for the chosen set
of color transitions currently populating the working chip template. In step 552,
the recognition unit 304 determines whether the listing of step 550 is empty. If
the list is empty, it means that the recalled representation of the chip
30 denomination under consideration does not contain color transitions such as
those currently in the working chip template. Consequently, it is known that the
representation of the chip denomination currently under consideration does not
match the detected chip. If the list is not empty, the recognition unit 304 takes
actions as indicated in step 526 and selects one of the possible side plan views
35 of the chip denomination representation under consideration.
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25 possi bl e side-plan view color transition sequences of the recalled
representation of the chip denom nati on under consideration for the chosen
set of cwbesoéaisnsitions currently popul ati ng t he wor ki n@Cthisp3/easapl at e.
In step 552, the recognition unit 304 determ nes whether the listing of
step 550 is enpty. If the list is enpty, it neans that the recalled
representation of the chip 30 denom nati on under consi deration does not
contain color transitions such as those currently in the working chip
tenpl ate. Consequent | iy, stdp 1554k nibenrédugnitidme unite 04 sdeteamirms efhether ali p
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i ndi cat ed ibearnt igrafied antexahineds iad representations of ehips de the Hbrajy daye 35

of the chi i It
03/ 066182 %gi SO3/ 03%'%9 frﬁeog Nt%tzrl] %a%@gg@géﬁ:éﬁlgﬁ aﬁnﬁéﬁ%%}ﬁ Sg&erS rznones
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repr esent at ¢aHsidti @rwnépuﬁvemgncdslaca’ehsmoarwueaammmd afigles (see, e.g.,

chi h h b
Fecogni 11 onf G S 2R Sei0f iRk Bl 98 iGmiriRbp J86&sERER o rah g | s o
previ ousl y subsegakthtdtepsi pHdaever, riball seprespntations atfi ahips dotfsd Sbianyg halvel i nes
of vertical,g %cél‘iéadﬂ'st]ﬁé Qgc%ﬁn&?%f Hpd d%'ﬂéijnﬁﬁ?é Ssﬁﬁlcheog th? Eb%l'él%s 6A

and 6B, below) fro ation representation |
subsequédft @arw@aterqlﬁmwr\atlws eqvatedep the dateptedaBivof chips in the library

have been recalled, fhgeph®EEe)ld Fedgaitidn @Qﬂwma%é?n@@eﬁw whérah cafp édi’tﬁe
possi ble 10 ca dl%ﬁéaﬁdenom nat i.ons equat e }) t he

tected, chi
555, the r cl0GAT PURFIBRIR ATERM AetPind Al cooBPARIMEN fSByrel FUP Saef &
candi dat ehdbas'erd opdn qa) hbw cinselgrdamti camdidatehdenormairationshidetesnimed meanbased
ot ohes. an e N ERR] SEREIRHEIIETEY A Abldhfe BRBY NeAR, P e
nunber 86 veumbealof csiriigal tacdersirangitiensisisadtie detesmineéhe mnd@.l @Q{Lélon
sol ution Gééﬁﬁfgﬁ%ﬁbﬁ” In! Qteﬁt% 5[5!@ reEBﬁm’hSﬁqgﬂ! B0Asestts a30theSEARidMAS

overal | ch SeRQBINGoN daptney: e JeBNEyOR SO RAIParst ErhPRP SRR | he
recogni ti onahdiidgsIfé |dj@;$t|tylejbﬁbm|md)rﬁ 20 denom nation of the chip.
defining the bet st achT s oftyB: renroriior oo ap? SYes, (@i b, o
bet stalR ademymiratianesf the chire Gomsequettlylin ptep H60 Hbesthip kieneminatiancis t he
chips are dgleef &l ahghryy duahing HhBeet?t8cik CURIGHR bRboWIHER tHe number of
elements in the bet stack array equates to the number of chips in the stack, so
since the chips are detected individually they are counted individually.
There may be more chips in the bet stack. Thus, in step 562, the
25 recognition unit 304 defines a horizontal width, which defines the horizontal
boundaries of where a next chip potential chip in the stack can possibly be
expected to be found. In one embodiment, this horizontal width is centered on
the determined mean circle-center value of the just-previously found chip,
where the horizontal width has width 2x the expected width of how a chip would
30 appear within the bet circle. This 2x width allows the processes to catch
skewed chips in stack, such as shown above in Figure 4.
In step 564, the recognition unit 304 strobes a portion of the
pixilated color image 112 interior to the newly defined horizontal width, and logs
all vertical lines of color transition (e.g., lines of at least 8 pixel height), whose
35 bottoms are within a defined tolerance from the previously-determined median
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There may be nore chips in the bet stack. Thus, in step 562, the 25
recognition unit 304 defines a horizontal w dth, which defines the

hori zont aWO oboerisari es of where a next chip potential chi pCrrusosresss: ack can
possi bly be expected to be found. In one enbodinent, this horizontal w dth
Is centered on the determ ned nmean circle-center value of the
just-previously found chip, where the horizontal wdth has width 2x the
expected width of how a chip would 30 appear within the bet circle. This 2x
wi dth all omlseighboblimsesalae ofotheajustlovedeevertical rgussifions tiaed  to Findhthesjustown
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tEe j ust- ppmeeszswldoﬁﬁnueé badscdeseribad tegovket stack. In stepf 566, if
there are no vertica n S] in
tol erance, the recognllntSl‘tgﬁs‘.ﬁ%r ttﬁ%t‘%oéﬁ'gﬁ) g't' §4 C&%%@ﬁ?ﬁgﬁ?vﬂﬁt%é%ﬂ%t?d
st ack have median bojirrd;ofdingsMadue hased preihe hattams af e veltibalrlinesf Otolim’.
DS S 4 oAb hodl BSdHRS itk RG] AYindd (SikfcOfiont 1 bRESARNT oF

unit 304 conputes ula I nes v Iue ased
on the hOt teigulgted h’@edléf‘th%'ghf'Pf lnas dﬁh@nloérthet mﬁiqwowgrtmbé@r@&m@ns

are within gegtefd i mﬂtﬁeqh@f-ﬁmmdswmehhﬁe@bﬁw iAuRs Yel Gtaprl cul at ed nedi an

h ht - of - | I f . t I t to find
the’] Ust- previousty : Herten P20 Bie porint bbf“td ciiatyed Bpst HitetRg "
recogni ti onvertical H0ds dofs celpar tlansitiosse wiedsee thediomeerdrecadt Iwithés afdefinledr
transiti ons i bog ORe O&rcf%l&%te‘ef rbgafénq%ﬁﬁ% %?‘ﬂneé%?u%hm d of the newy

cal cul at ed I nes va the recognition
unit 3045 nevvl y det er nimeiepad A dharrecpgnitjan Ltsnt?b@%@gwxari@termadnedlné

hei ghts of ﬁé"i@ﬁt—ﬁﬂl’hé’d FhR@APHSEH ‘E')‘htﬂf‘et ﬁé h’t’sﬁbif 'e‘é%h ﬁéﬂﬁ%ré’éar@@ﬂ Q:letected
transition Mmose ftngﬂsrﬁa ¥m |ng ﬁbo t ol erlg'a,nce B ce
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vertical traosi theopeevicesly-tetdrimited _lmedmnthmglava)fgmtésyvaldemf ﬁheejdust;mvmarl n
bot tom of - | 1SSGA i onsUgRRElcPAyd eclabt eV BT dkRUHE] EBLT g pegalicko) "
transit 28n (&sg.ca mwetiandieighketlings valbe ralativalto romedian a@ttcnra’rofﬂmesomlu@l ues
of the indivigaé thé ReRyHRbf ¥8ER VeRlcaF RO bf color transition is calculated based on
the actual top and actual bottom values of the individual lines of vertical color
transition.
In step 574, the recognition unit 304 compares the tops of the
25 remaining (i.e., non-disregarded) detected lines of vertical color transition —
whose bottoms are within a defined tolerance from the previously-determined
median height-of-lines value of the just-lower vertical transitions used to find the
previously identified chip in the bet stack (e.g., a median height-of-lines value
relative to a median bottom-of-lines value) — relative to the newly-calculated
30 median height-of-lines value. If the tops of such lines are further from the
newly-determined median height-of-lines value than some pre-defined
threshold, the uppermost portions of such lines of color transition beyond such
threshold value are fruncated by the process.
In step 576, for the remaining (i.e., non-disregarded) lines of
35 vertical color transition, the recognition unit 304 adjusts the top and the bottom
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transition. In step 574, the recognition unit 304 conpares the tops of the
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and the count of the chips in the bet stack 22.

Figure 6A shows how a chip denomination representation
coordinates between a top-plan view of a chip having color-band angles
measured about a center of the chip, and a side plan view of that chip as it

25 appears to image capture device 302. With respect to the side plan view of the
chip detected by image capture device 302, the process does not assume that
the leftmost and rightmost color bands have associated angles. The reason
why is that, as shown in Figure BA, it is possible that the leftmost and rightmost
color bands wrap to the back of the chip.

30 Figure 6B shows how the chip denomination representation of
Figure 6A can be seen as “unwrapped” markings taken from about the
perimeter of a chip. As shown, each color band in the unwrapped marking has
an associated angle theta, and a pre-designated initial number of color
transitions

35 Figure 7 shows an example of determining or noting of distances
between color transitions that define color bands. The example notes three
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20 the hypothetical circle-center1 be located?” Thereafter, the next distance d2 for
the color transitions under examination would be used, and a radius2 value and
circle-center2 value calculated; thereafter the next distance d3, could be used
to calculate a radius3 value, and a circle-center3 value calculated (see, e.g.,
Figure 9, following). (While the visual examples herein substantially accurately

25 depict the overall theory used to derive the radiuses and circle-center values, in
one implementation, the process 500 logic is typically achieved numerically.
This numerical process 500 calculates the radiuses and circle-center values via
an iterative approach based on numerical computation techniques, and hence
does not lend itself well to visual depiction. Specifically, for each possible pair

30 of vertical color transactions (e.g., distances associated therewith) the process
500 iterates the value 0o (i.e., a hypothesized angle, which is used to
approximate different rotational orientations of the chip). The iteration ranges
between 0-180 degrees to get a series of radius values for each possible 8¢ for
each possible pair of vertical color transitions. The process 500 subsequently

35 determines which value of 0p produced the radius value with the minimum
variance. Once the process 500 has determined this radius with minimum
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20 the hypothetical circle-centerl be |ocated?" Thereafter, the next
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di stance d3, could be used to calculate a radius3 value, and a
circle-center3 value calculated (see, e.g., Figure 9, followng). (Wile
the visual exanples herein substantially accurately 25 depict the overal
theory used to derive the radiuses and circle-center values, in one
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mean variance values, Figures 10A-10E show xanpl e of  one at
may be usgggyf? é‘t PN e‘i\ﬂ’féf?]]@ﬁo'&q% rﬁ?%“rﬁe%’nﬁ}?a@ghoﬁ?meg%%% H‘A&nder
consi der at i fegnditorss @e®bftent obt fusedabetayse itais passible Hwdntheycoloegyat dhpt ure
devi ce 302. Fi : 0 - j [ ' LN YW bReld
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from the candidate chip denomination representation under consideration,
where i=1,2,3,etc. The angle 6, is unknown, but indicates the actual
physical orientation of the chip in the bet circle.
25 Figures 10B-10E shows a series of relations between vertical
color transitions that can be seen by image capture device 302, the angle 6,
and an assumed circle center and assumed radius value.
Figure 10B can be used to establish a mathematical relation
between the first vertical color transition x4, an assumed circle center cq, an
30 assumed radius value ry, and a projection ps onto the baseline angle against an

angle 6 as follows:

P1=C1-Xq (&)
S.P1 =11 COS 6o (B)
35 Figure 10C can be used to establish a mathematical relation

between the second vertical color transition X, an assumed circle center ¢, an
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transitions are often not used because it is possible that the colors at
the outernost viewable portions of the perineter of the chip actually
"wrap" towDhgoeidsback of the chip such as shown in Fi gurePEAUShHOIBUUr e
10A, x; is the horizontal position of a VCT as seen fromthe camera, and
0;, is the angle between VCTs fromthe candidate chip denom nation
representation under consideration, where i =1, 2, 3, etc. The angle 00
i s unknown, but indicates the actual physical orientation of the chip in
the bet ci ragsameRbradigsivalse 18BrDE psbievkiornps entaethediasadingtangls againgkban

vertical ¢ t i tiaons that can be seen by image capture device 302,
the angl e Qag{g?ég?}éggﬁﬁéggés)‘uned circle center and assuned radi us val ue.

Fi gure 10BRean®»e*tsed to establish a mathematical relation between the
first verticdhk TS @odrition xi, an assumed circle center cl, an 30
assuned gadi us val ue Figurenda qahopectised tpi establish fee rbathematicahnglagion

agai nst an ngle 00 as foll. Pl = G - Xi o B ¢ 3R

Fi gure 10C B8 tﬁ?e@"ﬁo\%@b?%‘f?@wrg_n%? He)ﬁ(?htaqu(% S%”é?%;#ﬂgir%oeglgf vv_e@é’n t he

second ver tassaimexbtaztius valugirs,i and R Drojgstion suestp Herkaseliverangle ggainghanig wo

03/ 066182 P, 0 . assuned radius value r2, and a projection p2 onto

t he baseli n@%%gf’gsgggﬁss't an angle 00 as follows: P2=C2-X2 . p2 =12

cos (00 + 61‘3"§3F?(§%{é3 10& c§rsobe used to establish a nathematical relation
Qoctabt E P

bet ween1®he-tRs T & éal r transition x3, an assuned circle center

c3, an assuned radi uBigust UOFr &an hrdusedptoopstablis apgensratizachaiheaptier!
angl e agai I Lol ’ Sl ; Xi Zdsanfels cirfe + 01
+ 02) Fi guplzeﬁalt%%scg%%%rgg%%%%e‘lgstgéﬁllcﬁgﬁcaﬁ_gtﬁjesrlgﬁsz Xdpé:rna{_a hesgtsi cgl
relations beantees, assuies mdils, ¥alupe ] aRGIRGPICEHRANS Pt WORES X, T #n Sass @ifd
circle cenfgg reiatioAHNBE ekmdsyed walfoiRsvg:i and, projections pi where i =
1, 2, 3, ... etc. Thls rel a}lon can be expressed as follows: 15 In general
pi =Ci 4P n genera

Pi = Ci -Xi

and

Pi = Ii * COS (Eej] (A)
j=0

Note that, for m and n being any legitimate delimiters of color
20 transitions and projections:
Xm=Xn = Pm~- Pn
substituting formula A into the foregoing relation yields

Xp — Xy =er * COS [EIijJ—[rn * COS [nz_l@]]]

Now assume that VCTs Xn, X, come from the same chip (it is
25 possible that the VCTs are not from the same chip, such as a VCT in the
background), and the denomination currently under consideration is correct.
This would imply that there is a common radius, which is designated herein by
the notation: Rpm,n, meant to indicate that the radius value should be the same,
or nearly so, no matter what (legitimate) values m and n take on. Since there is
30 acommon radius, we know
Sy =Ry oIy =Rpp-

Substituting this common radius into the general relation set forth above yields

m=1 n-1
X, =X, = (Rmm * COS (Z 0, D - (Rm’n * COS [Z 0, J) .
J=0 J=0
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and i-1 pi =ri * cos Y-0i (A i=o Note that, for mand n being any
legitimate delimters of color 20 transitions and projections: Xm- Xn=Pm
- pn subswptoawedig2 fornmula A into the foregoing rel ati on yiPeraso3/msi2 n- 1
, Xm- . Xn = Yyn * COS 10 Yn * COS Z O j=0 j=0 Now assune that VCTs xm xn
come fromthe same chip (it is 25 possible that the VCTs are not fromthe
sane chip, such as a VCT in the background), and the denom nation
currently under consideration is correct. This would inply that there is a
common r adiRearraryind termsigisidgnat ed herein by the notation: Rmn, neant to
indicate that the radiys value should be the same, or nearly so, no matter
what (| egi tRpmt=e ake on. Since there is 30 a common

&ét

he goneral rel aftnoubi] At ,Diab veyields (11 (11 % - X = R n
*Cos [QWJ'] - [RL719°* y ) ('j=0 19 WD 03/066182 PCT/US03/ 63542
Rearrangi ng ter ms yi eNlels, ikite Xssurﬁptlmstl‘MtJtha MCT coesrgrojthe seene chip, j =
oo hot L HERCbSRERR ph i YoHiasaBal o\ HRRcE ALl Ry, 08 e
possi bl & VCbeqsahle sV&Tonpairse fraom ;Baﬁ: rVedt Ral, set, %K Xa ) Imifayst bget ﬁ@e
subst ant i al {odifiahip W shrfe, ieRR(3 “RRE=RZ 82,3 = - ..

To verify that all R from all possible VCT pairs from the VCT
pair set (X, X2, Xs, ... ) are substantially the same, the process 500 computes all
such Ry, for various values of g and validates that they are similar. In one

10 implementation, as noted above, the process 500 computes Rmn by an iterative
numerical approach, since 6o is unknown. In the iterative approach, the
process 500 (a) selects a particular 6o angle, (b) creates a group of calculated
radius values by using the selected particular 6o angle and the Rm, formula to
compute substantially every possible m,n pair of VCTs, (c) computes variance

15  of the group of radiuses created in (b), and (d) if the variance of (c) is the lowest
computed variance so far, that lowest computed variance is stored in
association with the 6 which resulted in such lowest computed variance. In
one implementation, this iteration is done over all possible values of 8o from 0°
to 90°.

20 Subsequent to the process 500 iterating over all possible values
of 9, from 0° to 90°, the process has the lowest calculated variance for the chip
denomination representation under consideration for an iteratively chosen value
of 8. This variance of all Ry, will be less than a predefined threshold (chosen
by the system designer as indicative of an acceptable match) if both of the

25 following conditions are satisfied:

(1)  the stored value of 8, correctly indicates the orientation of

the chip;
(2)  the current denomination under consideration is a potential
correct match for the chip.

30 Once the process 500 has done the foregoing, the process 500
has a single radius R calculated as the average radius based on the group of
radiuses that has the best variance. From this average radius, the process 500
can compute the circle center C as follows:
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To verify that all Rmn fromall possible VCT pairs fromthe VCT pair set
(x, x2, x3, ... ) are substantially the same, the process 500 conputes all
such Rm rwbms/oe@s: ous val ues of 0o and val i dates that thepCarnsSosoisutar. In
one 10 inpl enentation, as noted above, the process 500 conputes Rmn by an
iterative nunerical approach, since 00 is unknown. In the iterative
approach, the process 500 (a) selects a particular 0o angle, (b) creates a
group of calculated radius values by using the selected particular 00
angl e and the Rmn fornula to conpute substant fiRM PEMRY possible mn
pair of VCTs, (c) conpuiesrwasi@nce 15 of the gfBup of radiuses created in
(b), and (d) if the varganee-%f (c) is the | owe¢€) conputed variance so
far, that |owest conputedqvakianceosg,stored in association with the 0o
which resulted in such |qwest ¢ @d variance. In one inplenentation,

this iteration i s done oveér 4all onssﬁ’bl e val yes. of 00, fromQ t@g 90.,, 20
Subsequent to the proteds &0 the efurenty dspemination,édes sopsifgralionysthgg
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val ue of @?Cﬁ%egs%éq"lea'ﬂcfglaﬁpn Plthﬁﬂ?wcﬁfrﬁlofﬁgqrgés than a predefined

t hreshol d (chosen byThéadosgirgndissiipae rsubiedtnaiatier iwerksef walh fac exjstiagl e
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as a SsIn e radl us cal C al e S e average ragl u Q e

oroup of v alerhsudh et e o aie ety SontAtuRS Hteh dletfe AR Sfhdl

Bg/eoggices?lﬁ%g trﬁg tgeﬂan? eftirage captare elevime B02s IfnotHi@\mnbc_ZﬂmWﬂl, the_ (0
: a; =T =i i

7 00 88 el y o, Sigdicd OB, ol Prerbive endiBp ttdnt Matersiindt L

under consi detuatly eithet fiuorepeescard/orabsoibw light ahtheamenaghronaticiavelengine

center, andg¥a| iraSRired'Ainfifation. This allows the image capture device 302, with an
optical band pass filter selected at the wavelength of the fluoresced material, to
see only the code. The background ambient light as well as the reflective light

15  source light from the absorbed coded area are substantially eliminated.

The fact that the monochromatic light source is infrared means
that its presence is not generally detectable by players 14-16.

In the embodiment using monochromatic light source 354, the
algorithm described herein is used in a substantially unchanged fashion. The

20 reason for this is that since monochromatic light is being used, the red, green,
and blue color values end up having substantially the same values.

Those having ordinary skill in the art will recognize that the state
of the art has progressed to the point where there is little distinction left between
hardware and software implementations of aspects of systems; the use of

25 hardware or software is generally (but not always, in that in certain contexts the
choice between hardware and software can become significant) a design
choice representing cost vs. efficiency tradeoffs. Those having ordinary skill in
the art will appreciate that there are various vehicles by which aspects of
processes and/or systems described herein can be effected (e.g., hardware,

30 software, and/or firmware), and that the preferred vehicle will vary with the
context in which the processes and/or systems are deployed. For example, if
an implementer determines that speed and accuracy are paramount, the
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di scussed above in relation to the flowhart of Figure 5. The foregoing
descri bed subject matter works well for existing 5 chips, and is uniquely
val uabl e wo oBloet182t can be used with pre-existing chips. PHIUESI®03541 n

anot her enbodi nent a nonochromatic |ight source 354 (e.g., 880nminfrared)
I's positioned proximate to i mage capture device 302 and ainmed such that

t he nmonochromatic |ight source bounces directly off chip stack 24 and into
the Il ens of imge capture device 302. In this enbodi nent, the 10 chips are
encoded wi timplaheaterdnagf otcior \ee hardiiare abd/or amwarat\eticle; efiamatiselyu#i | y

ei ther fluqg d I
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al ways, in feWeharts.cRRd SXAMRIGE- ex'f‘§°{q{ as @t‘i'8f’eléloﬁl§qﬁ£§%ﬂ*1 ér1l]te‘r°‘r{ag(r’icfl nd

sof twar e cagxaeplescaitgini driccanmpre fuletioga anchiwi wrahqms;stewﬂh begurderstans

efficiency t?%g'?)%)r{l'&fs bgr?ﬁ’c?fe Qﬁﬂﬁw%eoﬁﬂ' that légﬁﬁ m}({hctdh aﬁ@:%r@fp%frélﬂdﬂ within

appr eci at e re Vvarious ve aspect processes
and/ or d¥st eush teokrdiagmns flowehesls, @éeéan@&%@arq begmplemeatrdy &al ‘qu

software, agaaRy: colie by 2844 Ritigd BENBFRIAE! Sohwae] aauierd Iomanualw th
e

o e 0835 e ot B e B 580 oo
paranmount, th Ien‘?éht&@ \ﬂ@lAﬁﬁfbaﬂoECSﬁédﬁkBﬂ@@@@edl@pbmtaar(nASiCs)ay Hprevesr a
B:; gmngLﬁt anﬂ{fgﬁr ' ﬁ@vgﬂgﬁfl g%cio‘ar\ ¥8|e¥nbdc{|meh seéi'sEfoEIEH 3he’ré|nt in .
or, yet 28gaiwhnoid tmr natpar’el gan thee aqmplaéémim empmemisd ffbts'f%ﬂﬂ?é Wéedratag i on
of har dwar e ;30 W Ene 3PH&E donfpBF BrodraRaSunhitfy 6h BRE or N&edomputers
(e.g., @s one Or mare programs running on one or more computer systems), as
one or more programs running on one or more controllers (e.g.,
microcontrollers) as one or more programs running on one or more Processors
25 (e.g., microprocessors), as firmware, or as virtually any combination thereof,
and that designing the circuitry and/or writing the code for the software and or
firmware would be well within the skill of one of ordinary skill in the art in light of
this disclosure. In addition, those skilled in the art will appreciate that the
mechanisms of the present invention are capable of being distributed as a
30 program product in a variety of forms, and that an illustrative embodiment of the
present invention applies equally regardless of the particular type of signal
bearing media used to actually carry out the distribution. Examples of signal
bearing media include, but are not limited to, the following: recordable type
media such as floppy disks, hard disk drives, CD ROMs, digital tape, and
35 computer memory; and transmission type media such as digital and analogue
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5 possi bl e vehicles by which aspects of the processes described herein may
be effected, none of which is inherently superior to the other in that any
vehicl e twoobmedaiBl | i zed is a choice dependent upon the comCEALS0s/mswhi ch the
vehicle will be deployed and the specific concerns (e.g., speed,
flexibility, or predictability) of the inplenenter, any of which may vary.
10 The foregoing detail ed description has set forth various enbodi nents of
the devices and/or processes via the use of block diagrams, flowcharts,

and exanpl esomimmatationadmksusind TEM ofilBdrases, cdmhoweicatios, linksde. ®x Rapkels
contain one nore functions and/or operations, it will be understood as
not ori ous bvﬂ{ Pmse within the art that each function and/or eration
within 15 such bl ock i agenesal sansgae Hasesskillg é}(mﬁ)ﬁﬁé""ﬂdﬁc%’&ﬁ@'@n@ﬁt ed,
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firmvare, or virtu t h
present 5nvé'ﬁn‘i‘/P6r9°ﬁﬁ9“V§éy r%fn?l 7 ?%'g%nlog%&"’?ﬁ%t ?Qfﬁ"%ﬁegb @ng’n%’«t-.\&tngf ed
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(ne enbot el T SSEOREA 10t 2 U081 6ol o By b s,
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runni ng on ers

. t
pr ogr andOr uﬁlmtﬂtjy dTﬁVdﬂﬂa ﬂir'eﬁﬁ? Ondr BEEE%'PQ gPBeC‘E' CSR erg%t@g }%%eseggﬁ?té‘g' gls)r ©
fC : ;g‘lﬁﬁ fy gﬁlg}'}lﬁtw 'fdrh%%ﬁ@ lay, @Wapﬁmo@étioﬁﬁpdth?r@@ﬁce canfiyurbdtbyde sogmiutey t he
i ting or_the s
e el | i ¢ RlGoTemdlewts Progsorah 8Os, oS’ chitydieR 1y & cono M Bldara ¢
this discl oshich af Ieaadpattlaﬂy carheseut prodesses randfer devices desalipedbeeaie, t hat

the nmech
hs°a 30° pr o8t BnRrondEeSor e RE BY, £ BofipBicrad @*ﬁnﬁ’?*"ﬁﬁ'a@%ﬁg?}ﬁ'?%“
enbodi méht oarrtaSeoubrmg@msq%\a@diqrodewﬁm%.@@%Cé@@gl hereigh a@'&PKt@é Srcpity

par ticul ar de/rﬁﬁnef Sh%% 'a@@ibbnge@Ed'f&msSQﬁ Fahdhh Uabdassc anenonyt drite

di b

i mited 1o, SlaseHn) EBRHY S?pgr?amgda%ief&hrﬁgnmﬂéwsané'ﬁi‘ﬁg B-ophy mitsre,
hard di sk dbbh‘ﬁ%m@ldﬁ@%lt@ @ir optichleglectriaalle@ipmenf)ut er menory; and
Lransm scion {ype medirh sudiias fiAbLal WAnEARALA0KS) 132 HANAGH 0P

PCT/ US03/ 03542 conmu Ks~usin conmuni cat 1 on
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will recognigze bhAat (JsBestandard engineering practices to integrate such described
devices and/or processes into systems. That is, the devices and/or processes
described herein can be integrated into a system via a reasonable amount of
experimentation.

25 The foregoing described embodiments depict different
components contained within, or connected with, different other components. It
is to be understood that such depicted architectures are merely exemplary, and
that in fact many other architectures can be implemented which achieve the
same functionality. In a conceptual sense, any arrangement of components to

30 achieve the same functionality is effectively “associated” such that the desired
functionality is achieved. Hence, any two components herein combined to
achieve a particular functionality can be seen as “associated with” each other
such that the desired functionality is achieved, irrespective of architectures or
intermedial components. Likewise, any two components so associated can

35 also be viewed as being “operably connected,” or “operably coupled,” to each
other to achieve the desired functionality.
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vari ous enbodi nents described herein which can be inplenented, individually
5 and/or collectively, by a wide range of hardware, software, firmware, or
any conbiwetmsoesigher eof can be viewed as being conposed ofCrarSo®ess42ypes of
“electrical circuitry.” Consequently, as used herein "electrical circuitry”
includes, but is not limted to, electrical circuitry having at |east one
discrete electrical «circuit, electrical circuitry having at |east one
integrated circuit, electrical 10 circuitry having at |east one application
speci fic integrat ed chnielpartltmjlacemb@dImeratSerdherW%@ﬁrmM@n’@Tgbﬁ gpen
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into systens evi ces and/ or ocesses , | bed herej
be i nt edPat dePenes! él%m eﬁ‘ﬁevgﬁnﬁrqwa%%%‘ﬁ aéngﬁﬂ? o? rrré§(p(grq e af{eirr]'g(r:\an%
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desi od 15 uplBiMapekation onteoKbe, BHoh ﬁEﬁEtLeVn?my e B RHaRERE Mo A,
SMO?E' ”2gchogtnﬁgﬂri"tﬁé’?gﬁeﬁ§éb'f%ubﬁrregllt&‘tmgl ?@%h?hﬁnt@laﬂ 1§)ﬁréseﬁrtl For 'easpéat ed
i rrespectivasan 2R rgiqrgﬁtagglr&,q folwing;3npengs "ii%'ﬂis m%& Z]\\/fmggeusa §y two
conrponenéI S sf)tmmmdabmiy phnasss ‘wts@aeneone”amld“m @emmge" spiptraguge claim
oo onai 1 1aUEREC ke e o R Saplends Mol xeuten asied
of the @Elesthat thavistrotueliaa e apelgin recitation by the mdeflnlte articles “a” or !
limits any particular claim containing such introduced claim recitation to
inventions containing only one such recitation, even when the same claim
includes the introductory phrases “one or more” or “at least one” and indefinite
articles such as “a” or “an” (e.g., “a” and/or “an” should typically be interpreted
25 to mean “at least one” or “one or more”); the same holds true for the use of
definite articles used to introduce claim recitations. In addition, even if a
specific number of an introduced claim recitation is explicitly recited, those
skilled in the art will recognize that such recitation should typically be
interpreted to mean at least the recited number (e.g., the bare recitation of “two
30 recitations,” without other modifiers, typically means af least two recitations, or
two or more recitations).
All of the above U.S. patents, U.S. patent application publications,
U.S. patent applications, foreign patents, foreign patent applications and non-
patent publications referred to in this specification and/or listed in the
35 Application Data Sheet, are incorporated herein by reference, in their entirety.
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shown and described, it will be obvious to those skilled in the art that,
based upon the teachings herein, changes and nodifications may be nade

wi t hout wepmansdiey fromthis invention and its broader aspPeTtEs0zoads2
therefore, the 5 appended clains are to enconpass within their scope all
such changes and nodifications as are within the true spirit and scope of
this invention. Furthernore, it is to be understood that the invention is
solely defined by the appended clains. It will be understood by those
within the art that, Thisgapelication alsy incopserater byiraferance &3 el @Inltlpetlers t he
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as "having @gb-pkRaml U Shpdientmppisdiivaeno. ot 4l858e fildd anys®osd eatitied,

halten R S g b ot R i

recitation haminyg m@m}d Suttys amdi Rncmardvmmtnri@a as pihiventols, amtlthedsmb]ed:the

| ai d
EO?' (ranxarrglne '?tgggﬁw tclgrogl @}%grﬂ’art%ﬁAﬁli‘cﬁﬂoﬁﬁf%%éd@@%ﬁﬁéegﬂyzlelslg@t ay
cont ai n usage’utleﬂ‘ TH%CMNEO&Y&'EEM PR eAMES @rea@HAb%éf paing fickhardnor e”
to introducg,glabgy Rl&%ﬁ%h@{?ﬁat tmélﬁfors Which § s re§|69§'l ﬂhé&%@fﬁatébclﬂ"

not be construed to | n ductio [ ifon b
t he i nddPi niaferenceijictodie’ qyrrqﬂtly CQr\@enq'ngrhg éﬁ "‘E)APPI ﬁe?@é’ﬁ?& ai ni n)g;
such introduced claimrecitation to inventions contalnlng only one such
recitation, even when the sanme claim includes the introductory phrases
"one or nore" or "at |least one" and indefinite articles such as "a" or
(e.g., "a" and/or "an" should typically be interpreted 25 to nean "at
| east one" or "one or nore"); the sane holds true for the use of definite
articles used to introduce claimrecitations. In addition, even if a
speci fic nunmber of an introduced claimrecitation is explicitly recited,
those skilled in the art will recognize that such recitation should
typically be interpreted to nean at | east the recited nunber (e.g., the
bare recitation of "two 30 recitations,” wi thout other nodifiers, typically
means at |east two recitations, or two or nore recitations). Al of the
above U. S. patents, U S. patent application publications, U S. patent
applications, foreign patents, foreign patent applications and non- patent
publications referred to in this specification and/or listed in the 35
Application Data Sheet, are incorporated herein by reference, in their
entirety. 24 WO 03/066182 PCT/ US03/ 03542
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This application also incorporates by reference in their entireties any and
all materials incorporated by reference into the foregoing referenced

appl i cat iwn;03%erab2 mat eri al s include at | east the subject mamrtusn3/af541 he
currently co-pending U S. Patent Application No. 091474,858, filed

12/ 30199, entitled, 5 METHOD AND APPARATUS FOR MONI TORI NG CASI NOS AND

GAM NG namng Richard Soltys and Ri %M@ui zinga as inventors, and the
subject matter of the U S. Provisional Patent Application No. 60/130, 368,
filed 04/21/99, entitled, TRACKING SYSTEM FOR GAMES OF CHANCE, nam ng
Richard Soltys and Rkchar erANals kN i WaSerB! ié:é;ﬁ

i ncor porated by 10 reR;‘érengelﬁ:’l%tf'gat ﬁ%’a?usl'er \g\ﬁﬁ 38'23{-“32 di ng ngsﬁ‘y at eir?%g
Appl i cat i onCREPINBMGE474, 858. 25 WD 03/066182 PCT/ US03/ 03542 CLAIMS 1. A

met hod for use with identi hygiiting@chfageof@gagaming P haging® betasitdld;i ng an
i mage of a gam ng table havi .a bet_cir ke'. sel ecti.ng, an ar atof Htehe

i mge proximate to the betS @F%Brﬂ%,an ad'g?é)i hehin2gs BroX gF%ﬁﬁS?P? &l ast
partially in the area; codétedtinggoldrdransitmnstatdeasitpastialiytio théareaea to
create area- conformed col g nfo%ﬁ?dcmegga?r GARSHBHS tb e %r%“%’;i&bf&\t?@r@a-

tenplate fromthe area- conformne ransrtions; recalling a first chip
denomni nat i ogoRigpNed @elatttransitiansm a chi p denoni nati on representation

library, the first chip depgAsfaitingn a 'RBAGRENEMb! @mpRité Nerot theaslreqne
angl e associ atfed w th at |east one color transition; applying the first
chi p denoni Rapfosmed golerd {3"$n against the working chip tenplate; and
calculating a first chip sessadingespéirstiotep tdersanidatippl nepresentation froat achi p

q etion . o o ) : oo, i~ P d
conpr 1 Ses: _GaPE-oPNIEERRRS, @pgfecafich, B A8 PRS2 SenbfiRidd e
3. The net hoepresentatiom Having:raéi lnashenat anglasassesiatatgviéh aidsasti anedcalet h at

| east one C%H%itibﬁanSi tion conprises: a single angle neasured relative to
a ?

at | east one o . i . L i .
applying the first chip denomination representation against

the working chip template; and
calculating a first chip score responsive to said applying the
first chip denomination.

2. The method of claim 1 wherein detecting color transitions
comprises:
detecting a first color pixel adjacent to a second color pixel.

3. The method of claim 1 wherein the at least one angle
associated with at least one color transition comprises:
a single angle measured relative to at least one of a
preceding angle associated with a preceding line of color transition and a
succeeding angle associated with a succeeding line of color transition.

4. The method of claim 1 wherein the first chip denomination
representation having at least one angle associated with at least one color
transition comprises:

a sequential listing of lines of color transition on a
cylindrical surface; and
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precedi ng angl e associated with a preceding line of color transition and a
succeedi ng angl e associated with a succeeding line of color transition, 4.
The net howooB/oed1ist m 1 wherein the first chip denom nati onPCTaso®exEmt ati on
havi ng at | east one angle associated with at | east one color transition
conprises: a sequential listing of lines of color transition on a

| 'i ndrical f ; d 26 Siq) ; I
Gemarked by the |ines of oBlIBiM PhALDcismaaly Hipfifed of bplor RapglieAD, O

angl es measo de CyBwrian sudce: thefangies syraswied Tob Hhaepipriafdhe s cal
surface. 5. folRRdR] thetydhdféaistythcgherein said conform ng the col or

transitions to the area to create area-confornmed color transitions
conprises: determning a nmedian bottomof-lines value based on one or nore
bot t om posi tions of agy coffhe rhethosi of olaimihwheeeiarssid comdorhiingithg cahyr

method of cransens b aRe R gt A ag n st B b A IORS BB s o e
to the median bottom of - | i determiling a orestiarns dsttomeabingsgvaluedianed: emesiet i on
whose bot t o} i@ ottt Bodtichs SEAdyIEslof taRsitohd iPfhdl diBacahgul at ed median

. e met hod of ¢ \

bott om of -1 I nes val ue. h al,r,n5l erein salrd fitting, any
color transitions in the HitiBg 8BYt fRlordmngilions tomher Areade (hg ysedian
conpri ses: pgittyptofhed Jadid.om of a color transition in the area to be
within a predefined distance fromthe nedian bottomof-lines value. 8. The
met hod of claim5, further conprising: determ ning a nedian height-of-Ilines
val ue based on the oBe or Ther meatbbdroft rchaimi t5 oviverein tdaid dittag amd @il ng

t he one or . r A di ' -of - Lpes value. 9.
The met hod BRNEaNs bl 4856 g medad BEBREbAes Wik LoiisgRo Vo
transitions to the nmedian r@ngwngoa-qqlcpregawtl% whefs potiem isoRphMIthN & t op

of a color HefRsd HreshéA df iee BARURtedRiRtiarf BbBSmLsfAmEstyaMns agai nst the
medi an hei ght-of -I'1 nes val ue; and di sregardi ng, and saving for subsequent

processi ng, an
7. The method of claim 5 wherein said fitting any color

transitions in the area to the median bottom-of-lines value comprises:
adjusting a bottom of a color transition in the area to be
within a predefined distance from the median bottom-of-lines value.

8. The method of claim 5, further comprising:
determining a median height-of-lines value based on the
one or more color transitions in the area; and
sizing the one or more color transitions to the median
height-of-lines value.

9. The method of claim 8 wherein said sizing the one or more
color transitions to the median height-of-lines value comprises:
comparing a top of a color transition in the one or more
color transitions against the median height-of-lines value; and
disregarding, and saving for subsequent processing, an
uppermost portion of the color transition when the top of the color transition
exceeds a predefined threshold relative to the median height-of-lines value.
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uppernost portion of the color transition when the top of the col or
transition exceeds a predefined threshold relative to the nedi an

hei ght - ofwbioa@es18nl ue. 27 WO 03/ 066182 PCT/ US03/ 03542 10. PChaISo®oisexl of
claim8 wherein said sizing the one or nore color transitions to the
nmedi an hei ght -of -1ines value conprises: adjusting a top of a color

transition in the onesQr mppe rﬁ&h?& oftcfﬁ%séwrfa?émls% é)$hz\mm%: @e%%l ned

di stance fromthe nedi an hel ght- im1,
further conp@lpstragsm@m@toﬂ@mﬁdla‘n heighteofrinescialies cAMRESBRI ati on with the

first chip denom nation rﬁﬂj"u@ﬁ ta% fa é‘cﬁor tTQﬁsnﬂ@ﬁ h@fhé)énébahmré oWl ei n
said constructing a, worKki n %;Bg g ar ea- co Cgf col or
transi ti onsiraBsHrNs & degwit Wrﬂrﬁge fe '?F dinss

i ndi vi dual v#igei zontal positions of color tranS| tions; selecting, in left
right alternating fashion, fromthe area- conforned color transitions a
previ ously unsel ected area-conformed color transition that is nost nearly
proxi mate to the meantlhori Zbatadthpdsif claim; 1 efudhpbmmati$ing t he working chip

tenplate with the previousk rmgrlﬁ@'fﬁg@rq y| ng fr&%,%é]lggorg% rthbﬁ‘?r@@bﬁﬂp“-

13. The method of claim] in sard a
denoni nat i ofleRipinatienrapiesentaii®nnst the worki ng chip tenplate conpri ses:
i dentifying a sequence of one or nore morklng chip tenplate col or bands

f db I t t t

Lerplate: ©dent i fyingla seqiedeengt Gaiaily T reefora coniuchite il Ring: o
chip denom nlalpitempllaiprfmmIﬂneiaremcomfatmemcomratamswhmls dongpriseguence of one or
or e vor ki ng-Chi .t empl at eqcgl heiHaNKSoaf AR Hbsior! 28k A0 Fdliddal™en

radi us value, a radius varrance e center val ue
responsi ve herizentakprsitiensnef qaledrarsiionsice of one or nmore working-chip

tenpl ate col or bands and (Qélebﬁﬁ? Irﬂ%ﬂ Irrghecblt%ﬁwmgcﬁaéhﬁorpnﬁomr tHE)ra?eélm or
bands of the fjrst chlro eno%,&5 i on sent ai ? hat correleé% Q\iA
the sequencEOHPHRE BPICROFBNSIHONG Y- Wﬁ?’&? Syer\"&sﬁe&%l%? FEAvi ng
at | east onganéitibhehatdamostcicasly pabximatd tethe melae horizontal position; and
populating the working chip template with the previously
unselected area-conformed color transition.

13.  The method of claim 1 wherein said applying the first chip

denomination representation against the working chip template comprises:

identifying a sequence of one or more working-chip
template color bands formed by one or more color transitions populating the
working chip template;

identifying a sequence of one or more color bands of the
first chip denomination representation that correlate with the sequence of one or
more working-chip template color bands;

determining at least one of a mean radius value, a radius
variance value, and a circle center value responsive to (a) the identified
sequence of one or more working-chip template color bands and (b) the
identified sequence of one or more color bands of the first chip denomination
representation that correlate with the sequence of one or more working-chip
template color bands; and

saving at least one of the mean radius value, the circle
center value, and the radius variance value in association with the first chip
denomination representation.
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center value, and the radius variance value in association with the first
chip denom nation representation. 28 WO 03/066182 PCT/ US03/ 03542 14. The
nmet hod ofwoloaios182 wherein said calculating a chip score PEFABNy03se2t0 said
applying further conprises: basing the chip score on at |east one of a

cal cul ated radius conpared agai nst at |east one of an expected radius, a

cal cul ated col or scor g, aqgeamréld{g%;arofoaamlf{wﬁér@[}?isfakooggé@?%ﬂyge%chi he

met hod of claim1, further conprisi n?: recalling a secon nom nat i on
repr esent at seaTefresponrsive ko paidarpliingfurdierrcopiisa@st ation |ibrary, the second

chip denom nation represeghghbne A Sbrdlor SAiRbsPke 3Pal @iangee RUR@ W th
at | east one color, transi ti on; agpl ying th ecand chi @?%ngm Pat I on

r epr esent at FYRP2ERSLAGRINSE Aklegst RNR T @R %(Reé’g?fféﬁ Us o §a Bf SO HPR Second
chi p score agrdponshiver dfcaart idarmgiidns uged.t he second chi p denom nati on
representation. 16. The method of claim1, further conprising determning a

hori zontal position of a betting chip relative to the bet circle;
determ ning a depth pdSiti dheshethied dfelaimnty further eenatising: t o  t he bet
circle; and deterrﬁningay@&qqgagg d ki ;

hori zontal and depth position L thge%%(??ﬁ%gd%@hﬁgﬁﬁiée%gtggﬁﬁlﬁér_?ﬁjer? 2
circle. 17.chPcdsigpoiminationdmpresepiation Myanai M gSeeId Leip oAeneminglignsi ng

a conputer fehrEBEMthHGN WREMIJ 20 [easttopanie talrbeiddyd wiee it reagt eneicoige of
a gamng taple .Iﬁav_l ng a bet circle; selecting an area of the inage

proxi mate t 52PRECBet circle; detecting color transitions at |east
partially in the area; coapplyingigheheecohdr chipadsnbiimatidn repeesangatiano

Create ar eaégngl?‘%“p‘ré egfkﬁ@oﬁ‘f*%'ﬁtén@@%@ ol constructing a working chip

tenplate fro e area- d color transitions; recalling a first chip
denomi nati on represent at i ofalCHigling a secqncielip HeaEs responsjyedsspidiepplying

library, thgd §é&indidHip deRBRThAN Ripresentation.

16.  The method of claim 1, further comprising
determining a horizontal position of a betting chip relative to
the bet circle;
determining a depth position of the betting chip relative to
the bet circle; and
determining a wager amount based on at least one of the
horizontal and depth position of the betting chip relative to the bet circle.

17. A computer-readable medium containing instruction for

causing a computer to monitor wagering on a gaming table by:

acquiring an image of a gaming table having a bet circle;

selecting an area of the image proximate to the bet circle;

detecting color transitions at least partially in the area;

conforming the color transitions to the area to create area-
conformed color transitions;

constructing a working chip template from the area-
conformed color transitions;

recalling a first chip denomination representation from a
chip denomination representation library, the first chip denomination
representation having at least one angle associated with at least one color
transition;
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representation having at | east one angle associated with at | east one col or
transition; 29 WO 03/066182 PCT/ US03/ 03542 applying the first chip

denom natwon3feqsesent ati on agai nst the working chip tempCatusp3/easd?
calculating a first chip score responsive to said applying the first chip
denom nation. 18. The conputer-readabl e medi umof claim17 wherein the

i nstructions ca th vt : } J 1292 :
use tne C°ﬁg‘é'?@g;ﬁe-‘:ﬂgﬁ%@Eg’f%rﬁ‘ﬂéﬁbﬁ‘9 ﬁy*é:senfa%ﬁ Rfaindty

e
cal cul ating a nean horizo tion on 1 ndividual horizontal
posi tions ofhedwprsing ehindemplatie; arkl ecting, in left right alternating

fashion, fromthe area- cogdenaBAg @oist clipaesid renponsivertewaiapylyingstekect ed
area-conforﬁ%d col or t.raﬁsiti on ?hat is nost nearly proximate to the nean

hori zont al EeRipsienominalibul ating the working chip tenplate with the
previ ously unsel ected area-conforned color transition. 19. The

comput er -t eadabl e mediyym ofycl ol il POG5.AH0 hBGiund RF S | ANSHERIACHENC
conputer to apply the first chip denom nation representation agal nst the
wor ki ng chi instreations eause thecamputer iycensieiphanverkstg eie tempise &y

wor ki ng-chip tenplate col eélcm%'ﬂﬁl§ 4 MBI nBMzOHBI PHSITIBR Haselasn indwgidli ons
popul ating the working chlfD@eg{%at,e; i dentifying a sequence of one or
more col or Darepntalpasions; ¢ oSN omi nati on representation that

Eor&el ateI Wi It h the sequenceelef:ti@@feironeﬁ mghe alleriating- Eshion, efrpinathe aotar
ands; cal cu i ng.,at_ ] east one o n V. €aral. V. nce
val ue, and ﬁo'iftpf@gg g8 et?a ﬁ%s r%?ﬂgﬁg’l"\?hﬁ Sjggég)caﬁeaﬁegeén@?%@eéj C?('&%’ﬁence
of one or ntramsition khatgs ofbsi neanyipaoxmete to theameandredizopial pesitiondand i f i ed

sequence of one or nore co f idhtd t&Rpatd SRR that prafious!
representation that correl g?gu%ﬁﬁﬁstth%ewgﬂﬁr&%n@ of 8ne or nore F\5/\/0r Ki ng:\;/-chi p

tenpl at e codHoselpatedarearrPréermasclor fragsitioBne of the nean radius val ue, the
circle center value, and the radius variance value in association with the

first chip denom nat '18?‘ r%reeggr%g c—:!rprgadg&e medium of claim 17 wherein the

instructions cause the computer to apply the first chip denomination
representation against the working chip template by:

identifying a sequence of one or more working-chip
template color bands formed by one or more color transitions populating the
working chip template;

identifying a sequence of one or more color bands of the
first chip denomination representation that correlate with the sequence of one or
more working-chip template color bands;

calculating at least one of a mean radius value, a radius
variance value, and a circle center value responsive to (a) the identified
sequence of one or more working-chip template color bands and (b) the
identified sequence of one or more color bands of the first chip denomination
representation that correlate with the sequence of one or more working-chip
template color bands; and

saving at least one of the mean radius value, the circle
center value, and the radius variance value in association with the first chip
denomination representation.
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WO 03/ 066182 PCT/ US03/ 03542 20. The conputer-readabl e medi umof claim 17
wherein the instructions cause the conputer to calculate a chip score
responsi Weotos/oe@Bz appl yi ng by: basing the chip score onPaft/usessis4one of a
cal cul ated radius conpared agai nst at |east one of an expected radius, a
cal cul ated col or score, and a nunmber of color transitions used. 21. A

wager moni toring systan compY ichiiftedrdatiabfe hiEigh BPTIinORPAvherkeaHer e an
i mge of a gamng table having et circle; a recognition unit coupled to
recei ve i mageirddonst eauRe e compuien wagalFuatR) o BRIRi HRTeesRORYINEdP SRldar ea
Iof the i maggdwiAybiyate to the bet circle, detect color transitions at

cr oat o ar ea. con or med col SIS PRBreors Badteas ALY & SRk RbdTRALET, on
repr esent atéompdrednagaindti gt ldastomenat ap rexpeptessdiug, izocalculiakgacylor scolgs
first chip %{ﬁf%@ﬂﬁé&o& c%?oqrtpfh%ﬂfo%tsi&%dha\’i ng at |east one angle

associ at ed ast’one color transition, apply the first chip
denom nation representation against the working chip tenplate, and

calculate a first chip scRiRgef trontitRingafRferiRoipHsi system of claim 21
wherein the recogni t?non uni t gcorrpri ses @%’BIES&lSt orge r\t? el ectr

of | jcal .
circuitry having at |east dirble dMagpE pas EgAue raéh'me}geei)te@t%n&'ﬁg
ﬁl rcuitry P@%ié"'ﬂa\ﬂlﬁg bﬂﬁftcir@rw integrated circuit, electrical circuitry
aving at | east one application I fi.C 1 . Ci Lt I rg.cal
circuitry having a general a688%%@@8@%&4%35%3@&%%&@c')n%plgeuqaetg fg(%alhg
conput er  priabteaimagerentd canfigured toselegt anvirey ohtheimsage geimate tca%@ bet
el ectri cal .&cﬂ&,“&ét‘é}ét R8N Parith he%%i 'r[?g'r‘tﬁal Wi R arsh, dnfEI9ke fceforuse
with identifying wagers in gamng, the t ho COITPI‘ISII’I ; Illummnating a
portion of targiienyie #1f aremie sePate rEeaGONirEIed, LoiRr ﬁﬁﬁ‘égm’"ﬁnﬁ?qa&' it -
acqui rk! ng aéhipntagl%rﬁfndﬁbg gspFeBenthadh efrdiay ianghipheleheminatiorc representdtionct i ng
2 working chlLp ST abe, I efithion rdSiaBehblionhdvhd P 4R %ie gl
associated with at least one color transition, apply the first chip denomination
representation against the working chip template, and calculate a first chip

score.

22. The wager monitoring system of claim 21 wherein the
recognition unit comprises at least one of electrical circuitry having at least one
discrete electrical circuit, electrical circuitry having at least one integrated
circuit, electrical circuitry having at least one application specific integrated
circuit, electrical circuitry having a general purpose computing device
configured by a computer program, electrical circuitry having a memory device,
and electrical circuitry having a communications device.

23. A method for use with identifying wagers in gaming, the

method comprising:

illuminating a portion of a gaming table having a bet circle
with monochromatic light;

acquiring an image of the gaming table having the bet
circle;

constructing a working chip template from intensity
transitions in the image;
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recalling a first chip denom nation representation froma chip denom nation
representation library, the first chip denom nation representation having
at | east wo@3aegBe associated with at | east one intensityPCrAsnyIISHDN;
applying the first chip denom nation representati on agai nst the working
chip tenplate; and calculating a first chip score responsive to said
applying the first chip denom nation. 24. A systemfor use with

of 5 gani g {able: havi ug ASCBUES O feReclip, AERURIAEB TS RRGHEY TRECE f or
acqui ring ahip maigeonfinativh gesprageniatibe Héwanyg thene fioslt chipcldgnareiaation or

" : . . e .
Cmge. meanSrfsERicihAVInG ot FHaR B MO assaRRR it BEIERlS) AGntahky

chip denorrit_ranSiitm;_repr esentation library, the first chip denom nation
representation having at | ingﬁﬁefﬁﬂﬁ! &i&%ﬂ%hﬁﬁéﬁor\’wé&e%ntﬁﬁéﬁtag@ﬂﬁst
0

intensity transjition; nea _ applying the first chip denom nation
r epr esent atthevoilfao =P tamBPkRR ANy chip tenpl ate: and means for cal cul ating

a first chip score responsialquiatingaifidst cheesoreiespppsive g stlteagplyiay tdi p
denom nat i c%n.t%i dA wager, nonitoring systemconprising: nmeans for acquiring
an i nage of gt QUR ﬁBo € havi ng a bet circle; neans for selecting an
area of the image proxinate to the bet circle; nmeans for detecting color

transitions at |east rtigal Lyt eRit e GRBER Mhngalhiggcol or
transitions to the ar%fi to'éiI %:Ysé[g'?]e fgfe%%on“c\)rrre lc%ﬁ%r t?ansi ti gdns; %2 )
03/ 066182 FROMIBIBY-03542 neans for constructing a working chip tenplate

fromthe means for illuminating a portion of a gaming table having a

bet circle with monochromatic light;

means for acquiring an image of the gaming table having
the bet circle;

means for constructing a working chip template from
intehsity transitions in the image;

means for recalling a first chip denomination representation
from a chip denomination representation library, the first chip denomination
representation having at least one angle associated with at least one intensity
transition;

means for applying the first chip denomination
representation against the working chip template; and

means for calculating a first chip score responsive to said
means for applying the first chip denomination.

25. A wager monitoring system comprising:
means for acquiring an image of a gaming table having a

bet circle;

means for selecting an area of the image proximate to the
bet circle;

means for detecting color transitions at least partially in the
area;

means for conforming the color transitions to the area to
create area-conformed color fransitions;
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area-conforned color transitions; neans for recalling a first chip
denom nation representation froma chip denom nation representation

i brary, wbe3fpsd182 chi p denom nation representati on havi RgTAISO}/ex$: one
angl e associated with at |east one color transition; nmeans for applying
the first chip denom nation representation against the working chip

tenplate; and neans for CaMéle\h@tfom:oﬂsfrUé _ﬂ]@hWErléiﬁg)rcﬂmﬁ esimPaé \florh ¢hsai d
applying the fi rst]c Ch'(ﬁgglﬁg t| on. e wager nonitoring system of

cl ai m 25 wRIFE¢PHRENe rPB?' 'E’Bﬁst ruct| ng a working chip tenplate from
t he area-conformed col or tneansifor mllrhgra Thest cbqnmhencmmalueameprfesentatmn

sosi i ons croEoRgnip BhARRBNeR el @h IR ETpRlly, MR, Bohom bRk
al ternati ngrepsesﬂrﬁatlon hawing Bt laaﬁaora@mmse@atﬁd it af t|$«'i1ﬁiso%ﬁ color

previously ﬁlé‘ﬁﬁ @,q,ted area-conformed color transition that is nost nearly
proxi mate to the mean horizontal positio

{1 and {aégfor popul ating the
working chip tenplate withMeRES pHAvi 8RRMNAINdBE ectiSl aFR- cBRPOMARNOR, or
transi ti on. repesentation against the working chip template; and

means for calculating a first chip score responsive to said

applying the first chip denomination.

26. The wager monitoring system of claim 25 wherein the
means for constructing a working chip template from the area-conformed color
transitions further comprise:

means for calculating a mean horizontal position based on
individual horizontal positions of color transitions;

means for selecting, in left right alternating fashion, from
the area-conformed color transitions a previously unselected area-conformed
color transition that is most nearly proximate to the mean horizontal position;
and

means for populating the working chip template with the
previously unselected area-conformed color transition.
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