DESCRIPTION

MANAGEMENTSYSTEMFORTABLEGAMES SUBSTITUTECURREYFORGAMING,

INSPECTIONDEVICE ANDMANAGEMENTSYSTEMFORSUBSTTUTECURRENCY

FOR GAMING

Cross-Reference to Related Applications
[0001]

Priority is claimed on Japanese Patent Application
2015-163213filedorAugust3 2015 JapanesePate
No. 2015-206735, filed on October 1, 2015, Japanese
Application No. 2015-240631, filed on November 19,
Japanese PatentApplicationNo.2016-30443, filedo

12016 thecontentofwhichisncorporatedherei

Technical Field
[0002]

Thepresentinventionrelatestoamanagementsyst
tablegamesnagamehouse andmoreparticularly,

for detecting fraud.

Background Art
[0003]

Ingamehousessuchascasinos,therearevarious
forpreventingfraud. Agamehouseincludesmonito

usedformonitoringfraudandpreventsfraudbydet
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ofagame, fraudaccordingtocollectionorrepayme

that is different from the result of win/loose, and

based on an image acquired from the monitoring came
[0004]

Meanwhile jnordertoperceivethenumberorato
of bet chips, it has been proposed to perceive the
chips by attaching a IC tag to each chip.

[0005]

In a card game monitoring system disclosed in
PCT/JP2015/000171,itisdeterminedwhetherornot
onagametableiscollected orre-payedaccording
of win/loose by performing an image analysis of the

of chips, whereby fraud is monitored.

Disclosure of Invention
Technical Problem
[0006]
An object of the present invention is to provide a
managementsystemthatdetectsfraudinagameina
or a mistake or fraud when substitute currency for

bet or is paid off.

Solution to Problem
[0007]
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present invention is a management system of a table
comprising: a card distributing device that determi

displaysaresultofwinning/losingofeachgamein

a measurement device that measures types and quanti

substitutecurrencyforgamingplacedonthegamet

a camera; and a management control device that spec
stores a position, types, and quantities of the sub
currencyforgamingplacedonthegametablebyag
byusingaresultofthemeasurementperformedbyt
deviceineachgame,whereinthesubstitutecurrenc
forms a stripe pattern on a side face in a stacking

by employing a multi-layer structure in which a plu
plasticlayershavingdifferentcolorsarestacked,
layeris included at least in the middle, and white
thin-colorayersarestackedonbothsidesofthe

disposed in the middle, and has a configuration ena
type of the substitute currency for gaming to be sp

the coloring layer, and the management control devi
calculation function of determining the game partic
winner/loserineachgameandcalculatingabalance
side on the game table for each game by using the r
winning/losingacquired fromthe card distributing

the result of the measurement of the position, the

the quantities ofthe substitute currencyforgamin

the game participant.

game
nes and
agametable;
ties of
ablebyusing
ifies and
stitute
ameparticipant
hemeasurement
yforgaming
direction
rality of
acoloring
layers or
coloringlayer
bling the
ecified by
ce has a
ipantasa
ofacasino
esult of
deviceand
types, and

gplacedby



Brief Description of Drawings
[0008]

Fig.lisadiagramillustratinganoverviewofth
fraud detecting system in a game house including a
of gaming tables according to an embodiment of the
invention.

Fig. 2Ais a perspective view of chips illustratin
exampleofanothemverlappingstateoichipgperce
to the embodiment of the present invention.

Fig. 2B is a perspective view of chips illustratin
exampleofanotheroverlappingstateotthipgerce
to the embodiment of the present invention.

Fig. 3 is an enlarged diagram of a mark illustrati
contamination of a card perceived accordingtothe
of the present invention.

Fig. 4is an explanatory diagram simplifying a vid
the state of exchange of bills and chips perceived
to the embodiment of the present invention.

Fig.5isaplanviewillustratinganoverviewof
managementsystemfortablegamesinagamehousea
the embodiment of the present invention.

Fig.Gsgplanviewillustratinganoutlineot

stateotheBaccaratgameinthefrauddetections
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to the embodiment of the present invention.

Fig. 7 is an explanatory view illustrating a state
collectingchipswonbyacasinosidebyadealeri
game.

Fig. 8 is an explanatory view illustrating a state
payment to a winning customer (game participant) by
in a Baccarat game according to the embodiment of t
invention.

Fig.9isanexplanatoryviewillustratinghowchi
paymentsarereceivedbywinningcustomers(gamepa
intheBaccaratgameaccordingtotheembodimentof
invention.

Fig.10Aisanexplanatoryviewofanimagetobe
to image analysis of collection of chipswonbyad
frauddetectionsystemaccordingtotheembodiment
invention.

Fig.10Bisanexplanatoryviewofanimagetobe
to image analysis of collection of chips won by ad
frauddetectionsystemaccordingtotheembodiment
invention.

Fig. 10Cisanexplanatoryviewofanimageasan
of image analysis of collection of chipswon by ad
frauddetectionsystemaccordingtotheembodiment
invention.

Fig.11lisanexplanatoryviewofanimagetobes
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toimage analysis of illegal collection of chipsin
detection system.

Fig.12Aisanexplanatoryviewofimagestobesu
toimageanalysisofcollectionofchipswonbyag
side in the fraud detection system.

Fig.12Bisanexplanatoryviewofanimagetobe
toimageanalysisofcollectionofchipswonbyag
side in the fraud detection system.

Fig.12Cisanexplanatoryviewofanimagetobe
toimageanalysisofcollectionofchipswonbyag
side in the fraud detection system.

Fig.12Disanexplanatoryviewofimagestobesu
toimageanalysisofcollectionofchipswonbyag
side in the fraud detection system.

Fig. 13 is a side cross-sectional view of a card
distributiondeviceaccordingtotheembodimentof
invention.

Fig. 14 is a diagram illustrating an example of a
according to an embodiment of the present invention

Fig. 15 is a plan view of a main part in a state w
thecardguideportionofthecarddistributiondev

totheembodimentofthepresentinventionisparti

Fig. 16A is a cross-sectional side view of a princ

parillustratingadistributionlimitingdevicefo

the entry and exit of a card from a card housing po
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card distributing device according to the embodimen
present invention.

Fig. 16B is a cross-sectional side view of a princ
part illustrating a modified example of a distribut
restrictingdeviceforrestrictingtheentryandex
from a card storing portion of a card distributing
according to the embodiment of the present inventio

Fig.17isadiagramillustratingarelationshipb
output waveforms of sensors and marks in a card dis
apparatusaccordingtotheembodimentofthepresen

Fig. 18 is a plan view illustrating the outline of
entire table game management system of a game arcad
embodiment of the present invention.

Fig. 19 is a perspective view of a conventional ga
substitute currency.

Fig. 20 is a front sectional view of game substitu
currencyaccordingtotheembodimentofthe present

Fig.21isaperspective view of a state inwhich
substitute currency grasped in the embodiment of th
invention is stacked.

Fig. 22A is a side view of game substitute currenc

according to the embodiment of the present inventio

Fig. 22B is a plan view of game substitute currenc
according to the embodiment of the present inventio
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apparatusforgamingsubstitutecurrencyaccording
embodiment of the present invention.

Fig. 24 is a perspective explanatory photograph
illustrating a state in which different kinds of ga
substitute currency are stacked up according to the
embodiment of the present invention.

Fig. 25 is a diagram illustrating an overview of a
management system for gaming substitute currency
according to the embodiment of the present inventio
Fig.26isasideviewofgamesubstitutemoneyac

to the embodiment of the present invention.

Fig. 27A is a plan view of a main part of a chip t
illustrating a state in which one game substitute ¢
according to the embodiment of the present inventio
on a chip tray of a casino table.

Fig.27Bisaperspectiveviewofastateinwhich
substitute currency is stacked.

Fig. 28 is an explanatory diagram ofan ID (repres
byapluralityofrowsofcodes)attachedtoagami
currencyaccordingtotheembodimentofthe present

Fig.29isasideviewofanlDattachedtogames
currency according to another embodiment of the pre
invention.

Description of Embodiments

[0009]
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(First Embodiment)
Ingame houses such as casinos, while chipsare pi
have a high volume and is placed on a game table, t
problem in that a total amount cannot be correctly
readingdeviceforICtagsdisposedunderthegame
whenthesensitivity ofthereadingdeviceisincre
placed atadifferent position (winning/losing depe
position)areadded,andthereisaprobleminthat
of chips at each position cannot be perceived. In
inimaging using a camera, there is a problemin th
areaisgeneratedaccordingtotheviewingangleof
orchips enterashadow dueto overlapping, andthu
aprobleminthatatotalamountofchips cannotbe
[0010]
In addition, according to player's squeeze (a beha
forseeingacardlittle bylittle bybendingacar
back side while enjoying the rank of the card or th
a card, which is frequently performed in a Baccarat
thelike, the cardis bent, and there is a problem
rank and the suit of the card cannot be determined
analysis of an image acquired from a camera.
[0011]
Furthermore,fraudonagametablehasbeenadvanc
thereisanewprobleminthatfraud usinganadvan

method orthe like that cannotbe found in simple d
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a large winning amount on a game table or the like
foundbyusingacameraortrackingawinningamoun

the prevention of fraud according to a conspiracy o
and a player is not sufficient according to the con
technology.

[0012]

Inorderto solve the various problems described a
adetectingsystemoffraudaccordingtoanembodim
houseincludingapluralityofgametablesisafra
systeminagamehouseincludingapluralityofgam
includes:agamerecordingdevicethatecordsast
ofagameperformedoneachofthegametableasa
adealerandaplayerthroughacamera;animagean
that performs an image analysis of the recorded vid
state of progress ofthe game;acarddistributing
determinesanddisplaysaresultofwinning/losing
inthegametable; andanintelligent-type control
detectsfraud performedinthe gametable by using
theimageanalysisperformedbytheimageanalyzing
theresultofwinning/losingdeterminedbythecard
device.

[0013]

Inadditionjrthedetectingsystem thecarddis

device has a structure capable of reading the rank

distributed card, andthe intelligent-type control
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astructurecapableofdeterminingmatch/mismatchb
information of a rank acquired by the image analyzi
from a video of each card distributed in the game t
information of a rank of a card read by the card di
device.
[0014]
Inaddition,inthedetectingsystem,theimagean
deviceortheintelligent-typecontroldevicehasa
intelligence-utilizing or deep-learning structure ¢
acquiring information of a rank of a card from a ca
distributed in the game table and is bent by the pl
contaminated.
[0015]
Furthermore, in the detecting system, the
intelligent-typecontroldeviceacquiresthepositi

and the quantity of chips that are bet by each play

the image analyzing device and determines whether o

collection of losing chips that are bet by each pla
repayment for the winning chips are appropriately p
accordingatheresultfwinning/losingothega
thevideoofthestateofprogressofthegamethro
analyzing device.
[0016]

Inaddition,inthedetectingsystem,theimagean
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intelligence-utilizing or deep-learning structure ¢
acquiringinformationofthekind thequantity an

ofthe betchips alsoina state inwhich a plurali
placedonagametableisinastateinwhichapar

one is hidden according to a hidden area of the cam
[0017]

Furthermore, in the detecting system, the
intelligent-type control device has an artificial
intelligence-utilizing or deep-learning structure ¢
comparing/calculating whether or not the amount of
perceived in a dealer's chip tray in the game table
increased/decreasedaccordingtothecollectionof
thatarebetbyeachplayerandapaidamountforw
based onaresultofwinning/losing ofthe game aft
ends and a settlement.

[0018]

Inadditionjnthedetectingsystem theintellig
control device has an artificial intelligence-utili
deep-learning structure capable ofacquiringthe po
the amount of chips that are bet at each play posit
game table and extracting an abnormal situation by
a winning/losing history and an acquired amount of
each player that are acquired from aresultof winn
of each game with statistical data of past game.

[0019]
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Furthermore, in the detecting system, the
intelligent-type control device has an artificial
intelligence-utilizing or deep-learning structure ¢
extractinganabnormalsituationbycomparingasta
the amount of the bet chips at the time of losing i
thantheamountofthebetchipsatthetimeoflos
position of agame table with statistical data of p
[0020]

Inadditionjnthedetectingsystem theintellig
control device has a structure capable of specifyin
theabnormalsituationisextractedthroughtheima
deviceoranindividualplayerataplaypositiona
of a predetermined amount of more is acquired.
[0021]

Furthermore, in the detecting system, the
intelligent-typecontrodevicehasawvarningunct
anotification ofthe presence ofaspecific player
gametablewhenthespecifiedplayerleavesthesea
at the another game table.

[0022]

Inorderto solve the various problems described a
according to the embodiment, a detecting system of
gamehouseincludingapluralityofgametablesinc
recording device that records a state of progress o

performedoneachofthegametableasavideoincl
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andaplayerthroughacamera;acarddistributing
determinesaresultofwinning/losing ofeachgame
table;animageanalyzingdevicethatperformsani
of the recorded video of the state of processing of
and an intelligent-type control device that can det
andchipsinthegametablebyusingaresultofth
performedbytheimageanalyzingdevice, andtheim
deviceortheintelligent-typecontroldevicehasa
intelligence-utilizing or deep-learning structure ¢
detecting exchange of bills and chips in the game t
situation other than in the middle of dealing cards
information acquired from the card distributing dev
dealer, recognizing a total amount of genuine bills
usingamongthebillsandcapableofrecognizinga
ofchipsalsoinastateinwhichaplurality ofch
ontothegametableasanexchangetargetisinas
a part or the whole one is hidden due to a blind ar
cameraand comparing atotalamountofbillscome o
playerontothegametableandatotalamountofch
fromthe dealerwitheach otherand determiningwhe
the both quantities match.
[0023]

Inadditionjnthedetectingsystem theintellig
control device has an artificial intelligence-utili

deep-learning structure capable of comparing/calcul
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whetherornottheamountofchipsperceivedinad

tray in the game table is increased/decreased accor
payed amount of chips corresponding to exchanged bi
a settlement through exchange of bills and chips.
[0024]

Furthermore, in the detecting system, the
intelligent-type control device has an artificial
intelligence-utilizing or deep-learning structure ¢
comparing/calculatingmatch/mismatchofaninputam
accordingoadealer'snputandastotaamouniof
toaresultottheimageanalysisperformedbythe
deviceafterthesettlementthroughexchangeofbil
In addition, the intelligent-type control device ha
artificial intelligence-utilizing or deep-learning
capableofcomparing/calculatingmatch/mismatchof
amountofbillsaccordingtoadealer'sinputinth
forwhichthedealerisresponsibleandatotalamo
according to a result of the image analysis perform
image analyzing device.

[0025]

According to a systemaccordingtothe embodiment,
when a card is bent according to player's squeeze o
that is frequently performed in a Baccarat game or
therank andthe suitofthe card can be determined

imageanalysis,andatotalamountofchipsdispose
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area or overlapping chips can be perceived together
position. Inaddition, fraud atthetime of exchan
and chips can be detected as well.

[0026]

Hereinafter, an overview of the whole detecting sy

of fraud in a game house including a plurality of g
accordingto afirstembodiment of the presentinve

be described with referring to figures. Fig. 1 is a
illustratinganoverviewothewholesystem thef

system in agame house including a plurality of gam
includes:agamerecordingdevice 11thatrecordst
progress of a game performed in the game table 4 as
includingplayers6andadealer5throughaplural
2;animageanalyzingdevicel2thatperformsanim
ofthe recorded video of the state of process of th
acarddistributingdevice3thadeterminesanddi

of winning/losing of each game in the game table 4.
distributing device 3 is a so-called electronic sho
hasalreadybeenusedbypersonsskilledintheart
ofagame programmed inadvance and has a structure
determiningwinning/losingofagamebyreadinginf
distributedcardsC. Forexample,inaBaccaratga
ofthebaker,winningofaplayer,ortie(drawn)i
basically based on the ranks of two to three cards,

determinationresult(aresultofwinning/losing)i
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in a display lamp 13.
[0027]

Thedetectingsystemfurtherincludesanintellige
controldevicel4thatcomparestherankofactual
toaresultottheimageanalysisperformedbythe
devicel2andaresultofwinning/losingdetermined
distributingdevice3witheachotheranddetectsf
between a sum of ranks of distributed cards and a r
winning/losing) performed in the game table 4. The
distributingdevice 3hasastructurecapableofre
(A,2,3toQ,K)andsuits(hearts,spades,orthe
C that are manually distributed by the dealer 5, an
intelligent-type control device 14 has a structure
determining match/mismatch by collating information
and suites acquired by the image analyzing device 1
artificialintelligence)romavideo(byusingthe
2) of cards distributedinthe game table 4 andinf
cardsandsuitsreadbythecarddistributingdevic
other. Theimageanalyzingdevicel2andtheintel
control device 14 of the detecting system have a st
integrally including a computer formed as one body
plurality of configurations, a program, and a memor

[0028]

The image analyzing device 12 and the intelligent-

controldevicel4haveanartificialintelligence-u
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deep-learning structure capable of acquiring inform
ranksofcardsalsoforcardsCthataredistribute

table 4 and are bent by the player 6 or contaminate
contaminatedcardC adllustratednFig3ther

in which it is difficult to determine clubs or spad

in such a case, the suite can be determined by an a
intelligence-utilizingcomputerorcontrolsystem,
andadeterminationofanimageusingadeeplearni
technology. Inaddition, alsoin a case where aca
accordingtoaplayer'ssqueezeofacard, whichis
performedinaBaccaratgameorthelike,byusing

of examples of many deformations ofimagesorthel
andarankofecardbeforedeformationcarbereco

to an artificial intelligence-utilizing computer or
system and a deep learning (structure) technology.
artificial intelligence-utilizing computer or contr
andthedeeplearning(structureechnologyarekn
skilledintheartandcanbeused,andthus,detai

thereof will not be presented.

[0029]

The intelligent-type control device 14 having an

artificial intelligence-utilizing or deep learning
canperceivegposition24(positionforbettingto
or pair) of chip 9 bet by each player 6, the type (

adifferentamountisassignedtochip9foreachc
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bet chips 9 through the camera and the image analyz
12. Thechipsaresuperimposedwithdeviationsas
inFFig. 2Afroma case wherethe chip 9isvertical
tobesuperimposed. Insuchacase,inacasewher
ispositionedinthedirectionofanarrowXillust
2A(orthedirectionofthechip9isrelativelyin
asillustrated in Fig. 2B, itis assumed that the ¢
visible (enters a blind area). According to the ar
intelligence-utilizing computer or control system o
deep-learningtechnology,byusingaself-learning
the like, hidden chips due to a blind area or the |
recognized (there are case where a partof one unit
hiddenoracasewherethewholechip9ishidden),

of quantity and the like can be correctly perceived
way, since a position 24 (position for betting to a
banker,orapair)ofchip9andthetype(avalue
amountis assigned to chip 9 for each color) and th
ofthebetchipcanbeperceived,theintelligent-t
device 14 determines whether or not collection (den
arrow L) of the losing chips bet by each player 6 a
(9W) for winning chipsto a player 6W whohaswona
performedaccordingtoaresultof winning/losingo
accordancewitharesultofwinning/losingoftheg

by the card distributing device 3 in each game by a

video of the state of process of the game through t
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analyzing device 12.
[0030]

The intelligent-type control device 14 can analyze
acquire a total amount of the chips 9 in the chip t
the dealer 5 in the game table 4 by using the image
device 12 and can compare and calculate whetheror
amountofthechips9insidethechiptrayl7hasb
ordecreasedaccordingtotheamountofcollection
chips 9 bet by each player 6 and the amount of the
for winning chips to a player 6W who has won after
thegameandthesettlementbasedonaresultofwi
of the game. A total amount of the chips 9 in the
17 may be constantly acquired using meanssuchasa
the intelligent-type control device 14 determines w
nottheincreased/decreasedamountiscorrectbyan
video of the state of progress of the game through
analyzingdevicel2.Forthis,theartificialintel
or deep-leaning structure is also used.

[0031]

Theintelligent-typecontroldevicel4hasanarti
intelligence-utilizing or deep-learning structure ¢
acquiring the position (a position for betting on t
thebanker orthefairjandtheamount(thetypes
of bet chips at each player position 7 of the game

comparingawinning/losinghistoryofeachplayer6
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(won amount) of acquired chips that can be acquired
theresultofwinning/losingofeachgamewithstat
ofmany(bigdata)gamesinthepast,andextractin
situation (set in the casino).

Typically, the intelligent-type control device 14
included which has an artificial intelligence-utili
deep-learningstructurecapableofextractinganoc
awonamountofacertainamount (one milliondolla
and an abnormal situation in which, in a play posit
specificgametable4,astateinwhichtheamount
is small at the time of losing a game, and the amou
chipsis large at the time of winning a game is con
severalgamesandisdeterminedasanabnormalsitu
on a comparison with statistical data (big data or
of games in the past.

[0032]

In addition, the intelligent-type control device 1
(integratedwiththeimageanalyzingdevicel2)of
system has a structure capable of extracting an abn
situation or specifying an individual player 6 at t
position 7 at which winning of a predetermined amou
is acquired. In such specifying of a player 6, the
eachfaceisspecifiedwithaprofitandanidentif
IDorthelike) assignedtheretointheimage analy

12. Then,theintelligent-typecontroldevicel4h
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functionforgivinganotificationofthepresence
playerinanothergametablewhenthespecifiedpla
aseatandarrivesattheanothergametable. More
anotice is given to a pit manager managing each ga
or eachtable staff (or a dealer), wherein further

of an abnormal phenomenon is achieved.

[0033]

The fraud detecting system in a game house includi
gametableaccordingtothisembodimentfurtherhas
of performing an inspection at the time of exchange
andchipsthatisfrequently performedinthegame
agamehousesuchasacasino,beforeagame,apla
billg cashotthdike)andchipsatgpredetermin
house. However,whenallthe chipsare used, the p
continue the game by exchanging cash (bills) with ¢
the game table (a Baccarattable or the like) witho
theseatfromthegametable4. However,here,the
for fraud between the dealer 5 and the player. The
ofcash(bills)forchipsSonagametable(forex
table or the like) needs to be performed when a gam
advance. Inorderto determine winning/losing of a
card distributing device 3 can detect the start of
cards and the end of dealing (a time period for det
winning/losing). Forthisreason,thecarddistrib

3detectsasituationotherthanthedistribution (
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cards, and the intelligent-type control device 14 d
exchangeofbillsandchips9onthegametable4i
otherthanthe dealing of cards (illustratedin Fig
inthe middle of the dealing (or any other situatio
canbedetectedbasedoninformationacquiredfrom
of the card distributing device 3 or the dealer 5.
[0034]

Thecontroldevice 14 canrecognizethe quantitya
amountofbillsbyperforminganimageanalysisof
ofthebillsK. Inaddition,inthegametable4,
whetherornotbills Kto be exchanged for substitu
120forgamingare genuine by detecting genuine mar
bills by emitting black light. As illustratedin F
controldevice 14 has anartificial intelligence-ut
deep-learningstructure verifying the genuine marks
animageanalysis,recognizingatotalamountofge
being capable of recognizing a total amount of subs
currency for gaming even in a state in which a plur
substitute currency forgaming come outontothe ga
an exchangetargetis hidden due to ablind area of
device 2,comparingatotalamountofthebillsKc
thegametabledfromaplayewithatotalamount
currency 120 for gaming come out from the dealer 5,
capable of determining whether or not both the amou

each other.
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[0035]

Theintelligent-typecontroldevicel4hasanarti
intelligence-utilizing or deep-leaning structure ca
determining whether or notatotalamount of chips
the chip tray 17 for chips for the dealer 5 of the
4 has been increased/decreased according to a paid
chips correspondingtothe exchanged bills aftera
through exchange of the bills and the chips. A cas
consideredaswellinwhichthetotalamountofthe
inthe chiptray 17 for substitute currency forgam
dealer 5 is constantly acquired in advance by using
substitute currency 120 for gaming or the like. The
intelligent-type control device 14 detects whether
increase or decrease inthe knownamount of the chi
exchange of the bills and the chips and the clearin
the exchange amountofthe chipsoftheimage analy
In addition, the intelligent-type control device 14

artificial intelligence-utilizing or deep-learning

capable of determining match/mismatch of an input a

(commonly, according to key input or the like) of b
bythedealer5andacalculatedamountofbillsth

of an image analysis performed by the image analyzi
12 after the settlement through the exchange of the
the chips through a comparison and calculation.

[0036]

24

ficial
pable of
9placedin
game table
amount of
settlement
e may be
chips9placed
ingforthe

RFIDs of

ornotthe
p afterthe
g matches
sisresult.
has an
structure
mount
ills input
atisaresult
ng device

bills and



Furthermore, theintelligent-type controldevice 1
an artificial intelligence-utilizing or deep-learni
structure capable of determining match/mismatch of
additionamountofbillsaccordingtothe inputof
thegametable4forwhichthedealerisresponsibl
amountofbillsaccordingtoaresultofanimagea
the image analyzing device 12 through a comparison
calculation.

[0037]
(Second Embodiment)

A system in the second embodiment relates to a sys
for detecting fraudinagameinacasinooranerr
at the time of wagering chips or doing settlement.
[0038]

Amongmanytablegamesplayedinacasinosuchas
there are baccarat and blackjack. Insuch agame,
deckob2playingcardssused theplayingcards
onthe game table from a card distribution device i
plurality of decks (six to nine decks or ten decks)
shuffled in advance, and win or lose is determined
to the number of distributed cards and a game rule.
[0039]

Thedistributionofthecardsfromthecarddistri
device and the settlement of betting money to a pla

participant) are performed by a dealer or the like
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responsibleforthegamingtable. Inacasinosuch
prevention of error or fraud in the settlement of t
money for the player (game participant) is attempte
[0040]

W02015/107902Adisclosesacardgamemonitoring
ofreadingmovementofchipsbyusingasurveillanc
checking whether or not betting money is paid to a
[0041]

Inabaccaratorablackjack,thereareproblemsi
inthebettingbyaplayerorinthesettlementfor
to the player (game participant) by the dealer, tim
performingthebettingandthesettlement,whoplac
or who takes the chips cannot be detected, and thus
or not these are correct cannot be recognized.
[0042]

Inordertosolvetheabove-describedproblems,ac
tothesecondembodiment, afraud detectionsystem
includingagamingtableincludes:agamemonitorin
monitorsaprogressofagameplayedonthegaming
a camera; an image analyzing apparatus which perfo
analysis on an image obtained from the camera; a c
distribution device which determines a win or lose
eachgameinthegametable;andacontroldevicew
positionsofchipsplacedonthegamingtablebyga

byusingaresultoftheanalysisoftheimageanal
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in each game and determines a winner and losers amo
participants of each game by using the winorlose
the control device furtherincludes afunction ofd
atleastoneof: 1) whetherornotthereis moveme
duringthetimeintervalfromthe startofextracti
or from the game start operation of the dealer befo
orloseresultofthegameisdisplayedbythecard
device in each game; 2) whether or not there is mo
chipsbyapersonotherthanthedealerduringthe
whenthedealercollects chipswageredbytheloser
game participants after the end of each game; 3) w
not the loser has added a chip during the time inte
thedealercollectschipswagered bythelosersamo
participantsaftertheendofeachgame; 4)whethe
dealer performs paymentforapositionof chipswag
winneramongthe game participants afterthe end of
and 5) whether or not the winner among the game par
receiveswageredchipsandpaidchipsaftertheend
[0043]

Inaddition, the control device may be configured
to determine at least one of the aforementioned 1)
detecting movement of hands of the dealer and the g
participants, movementofthe chips, or the movemen
and the movement of chips by using the result of th

of the image analyzing apparatus.
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[0044]

Inaddition, the control device may be configured
todeterminewhetheromottheamountofchipspai
bythedealeriscorrectinaccordancewiththeamo
by the winner among the game participants.

[0045]

Inaddition, the fraud detection systemofthe gam
be further provided with a monitor or lamp which re
determination result and performs caution or displa
[0046]

Accordingiathefrauddetectionsystemoftheemb
in a baccarat or a blackjack, in the betting by the
in the settlement for betting money to the player (
participant) by the dealer, timing of performing th
andthesettlement,whoplacesthechips,orwhota
can be detected, so that such an error or fraud is
acautionoftheerrororfraudisissuedortheer
is displayed, and the recurrence there can be preve
[0047]

Beforethe embodimentisdescribedindetail, afl
a baccarat game played in a casino such as a casino
described.

[0048]
AsdescribedinFig.5,inthegamingtable4,the

(gameparticipants)6takeseatsattheplaypositi
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thedealers. Theplayer(gameparticipant)éperf
(hereinafter, referred to "betting") as to who of t
and the banker wins or whether the player and the b
asawinorloseresultofthebaccaratgamebypla
9onthebettingarea8infrontoftheplayer'sey
5countstimeinordertoendthe betting by the pl
participants) 6 and calls "No More Bet (end of rece
betting)"whilemovingthehandinthetransversed
stateillustratedinFig.5). Inthebaccaratgame
timeintervafromthetimewhenthe'NoMoreBef
the betting)" is called and card extraction is star
dealer 5 performs the game start operation before t
lose result of the game is displayed by the card di
device 3,theplayers(game participants) 6arecan
chips,wageradditionalchips, orrecoverthechips
been wagered once.
[0049]
Afterthat,theplayingcardslareextractedone
from the card distribution device 3 on the gaming t
the state that the back side is faced up. First, f
areextracted,asillustratedin(1)to(4)ofFig.
card goestothe hand of "player", the second card
hand of "banker", the third card goestothe hand o
andthefourth card goestothe hand of "banker".

arearrangedtobedistributedtoareas10(player
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bankerarealOB)onthegamingtabledinthefront
fromthe dealer 5. Next, according to the ranks (n
the first to fourth cards 1 and the condition in th
rule ofthe baccaratgame, thefifth card 1 and the
lareextracted bythe dealer5,andthese cardsgo
of'player“or'banker". Next,accordingtothera
ofthefirsttofourthcards1(insomecase,thef
cardsarecombined)andthedetailedruleoftheba
thewinorloseofthegameisdetermined. Herein,
is programmed in the card distribution device 3, an
distribution device has a structure where the win o
the game can be determined by reading information (
(numbers)orsuits)ofthecardsldistributed. It
whether or not the win/lose determination result (w
result) determined by the card distribution device
withthewinorloseresultdeterminedbythedeale
as described above.
[0050]

Hereinafter, an overview of the fraud detection sy
forthegameintheembodimentoftheinventionwil
Fig. 5is a diagram illustrating the overview of th
Thefrauddetectionsystemforthegameinthecasi
tancludeagamemonitoringapparatusl lwhichrec
ofthegameplayedinthegamingtable4including

participant) 6 and the dealer5 asanimage through
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animage analyzing apparatus 12 which performsimag
on the recorded image of the progress of the game,
distributiondevice3whichhasafunctionofdeter
orloseresultofeachgameinthegamingtable4a
the win or lose result. The card distribution devi
so-called electronic shoe used by the skilled in th
hasastructurewhereagameruleisprogrammedin
timing thatthe cards 1 are distributed by the deal
initialtime ofeachgameissensed, andthewinor
game can be determined by reading information (rank
orsuit)ofeachcardldistributed. Forexample,
game, banker win, player win, or tie is basically d
byarankoftwoorthreecards,andadeterminatio
or lose result) is displayed by a display lamp 13.
[0051]

Thecontroldevice 14 ofthedetectionsystemhas
detecting function of specifying which of the betti
of the player side and the banker side on the gamin
theplayers6(game participants)wagerthechips9
theresultofthe analysis oftheimage analyzinga
ineachgame. Itisassumedthat,whenthechips9
in a deviated manner or are in a blind spot from th
of the camera 2, the position and total amount of t
(whichofthebettingareas8ofthe playersidean

sidethe chips 9 are wagered on) cannotbe read nor
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control device 14 is configured to be capable of re
concealing or the like (including concealing of a p
onechipandconcealingoftheentirechip)ofthe

by the blind spot, so thatthe number of chipsort

be accurately recognized by using a self-learning f
the like according to an existing artificial intell
utilizing type computer or control system and deep
(structure)technique. Inadditionthestructure

the position and type of the chip 9 in the betting
not limited thereto, but for example, the structure
configured so that the position and the type can be
by reading the ID buried in the chip.

[0052]

As described heretofore, the control device 14 can

recognize throughthecamera2andtheimageanaly
12,theposition8(positionofplayer,banker,or
onwhicheachplayeréwagersthechips9andthet
amountvalues are designated to different colors of
9)andnumberofthechips9,andthecontroldevic
whoisthe player 6 betting onthe "player” (inthe
thereareapluralityofthe players6bettingont
whoistheplayer6wageringthe highestamount)an
player 6 betting on the "banker" (in the case where
a plurality of the players 6 betting on the "banker

the player 6 wagering the highestamount). In this
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system,eachoftheimageanalyzingapparatusl2an
devicel4hasastructureincludingacomputerconf
anintegrated or pluralcomponents, aprogram, and
a complex manner.

[0053]

The control device 14 has a structure capable of
determining match or mismatch by checking informati
andsuitobtained fromtheimage (captured by using
2)ofeachcardldistributedinthegamingtable4
analyzing apparatus 12 and information on rank and
by the card distribution device 3. The control dev
determinesbyimage analysisofaprogressoftheg
the image analyzing apparatus 12 according to the w
result of the game determined by the card distribut
3foreachgamewhetherornotthecollectionofth
9wageredbytheplayers(gameparticipants)éand
of the winning chips to the winning player (game pa
6 are correctly performed in accordance with the wi
result.

[0054]

Asremarkable functions of the embodiment, the con
device 14 has functions described in the following
accordingtotheruleofthebaccaratgameanddete
ornotfraudindiscordancewiththeruleisperfor

the functions are as follows.
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1) Whether or not there is movement of the chips 9
surveiled by the information obtained the image ana
apparatus 12 using the camera 2 during the time int
thesignalstartingthe cardextractionobtainedfr
distribution device 3 or from the game start operat
dealer5pushingastartbutton4sbeforethewino
of the game is displayed by the card distributiond
each game (illustrated in Fig. 6).

2)Whetheromotheoseratakesthechipsdfr
is surveiled by the information obtained the image
apparatus 12 using the camera 2 during the time int
the dealer 5 collects the chips 9 wagered by the lo
thegameparticipants6aftertheendofeachgame
in Fig. 7).

3) Whetherornotaperson (winner orloser) other
thedealer5addsthewinningchipsOQWornewlypla
9 on the winning side which the person did not wage
is surveiled by the information obtained the image
apparatus 12 using the camera 2 during the time int
the dealer 5 collects the chips 9 wagered by the lo
the game participants 6 after the end of each game.

4)Whetherornotthedealer5correctlyplacesth
chips 9W on the position of the chips 9 wagered by
6W among the game participants 6 (illustrated in Fi

surveiled by the information obtained the image ana
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apparatus 12 using the camera 2 after the end of ea

5)Whetheromotthewinnet6Wamongthegamepar

6 takesthe wagered chips 9 andthe paid chips 9W (
in Fig. 9) is surveiled by the information obtained
analyzingapparatus12usingthecameraZ2afterthe
game (the dealer 5 manipulates the card distributio
toallowthedisplaylamp13todisplaythewinor
[0055]

Thecontroldeviceldperformsanalysisotheinf
obtainedbyusingthecamera2bytheimageanalyzi
12. Namely,althoughtheabove-describedsurveilla
1) to 5) is performed by detecting the movement of
ofthedealer5andthe game participant6,the mov
chips,orthemovementofthehandsandthemovemen
bytheusingtheanalysisresultoftheimageanaly
12, in a fundamental analysis, it needs to be found
whathechipsdstakerto. Hereinafteramethod
will be described with reference to Figs. 10 to 12.

[0056]

Analysis of Dealer 5 Taking Chips 9 Wagered by Gam

Participant 6L (Fig. 10).

The chips 9 wagered by the game participant 6L los

the game are collected by the dealer 5. Whether or
collection is accurately performed is surveiled by

the information obtained by using the camera 2 in t
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analyzing apparatus 12. First,achange fromthes
10A)thatthebettingchips9existtothestate (F
thechipsdonotexistisdetectedbytheimageana
animage (Fig. 10B) between the state that the chip
and the state that the chips do notexistis analyz
image (Fig. 10B) between the state that the chips 9
the state that the chips do not exist, which side t
reaches from (from the top side of FIG. 12 orthe o
analyzed. Fraud is detected in accordance withar
is, inthe case where the hand reaches from the top
hand movement, thatis, the hand appears fromthe t
thehandleavestowardthetopside),thehand5hi
asthehandofthedealer5,andinthecasewhere
fromthe other directions, the hand movementis det
fraud.

[0057]

While the dealer 5 collects the chips 9 wagered by
game participant 6L losing the game, it is surveile
ornotanotherpersontakesthelostchips9fraudu
10 and 11). In the image between the state that th
existandthestatethatthe chipsdonotexist,as
inFig. 11, throughanalyzing the movementofthel
the like among the game participants 6, it is detec
imageanalysisthatthehand6hreachesormovesfr

sideofFig.11 (actually,fromthetopside),and

36

tate (Fig.
ig.10C)that
lysis. Next,
s 9 exist
ed. Inthe
existand
he hand 5h
thers) is
ule, that
side (the
op side or
sdetermined
thehandreaches

ermined as

the
d whether
lently(Figs.
e chips 9
illustrated
oser6Land
ted by the
omthebottom

themovement



isdetermined thatthe hand 6h orthe like otherth
ofthedealer5takesthechips9,sothatitisde
fraud occurs.

[0058]

AnalysiswithRespectaNinningChipd Dealer5
Redeeming(Placing)ChipsOWandwinnesWamongGa
6 Taking Chips

First,withrespecttothewinning chipsillustrat
Fig.12A,thechips9Wareredeemedinaccordancew
rule as illustrated in Fig. 12B. A change from the
illustrated in Fig. 12A to the state illustrated in
is detected, and at the same time, whether or nott
the hand 5h ofthe dealer5is detected by theimag
Afterthat,asillustratedinFig.12C,now,whethe
hand 6h of the winner 6W among the game participant
(moves) the same betting area and, after that, all
9 do not exist (state of Fig. 12D) is verified from
analysisresultinaccordancewiththegameruleby
devicel4,sothatitisdeterminedwhetherornot
[0059]

In addition, the control device 14 is configured t
determine whether or not the amount of chips redeem
winnerbythedealerSiscorrectaccordingtothe
by the winner 6W among the game participants 6. He

a specific example thereofis described. Itis ass
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whenthe chips 9 are overlapped in adeviated manne
a blind spot from the position of the camera 2, the
and total amount of the chips 9 (which of the betti
ofthe player side and the banker side the chips 9
on)cannotbereadnormally. Thecontroldevicel4
tobecapableofrecognizingconcealingorthelike
concealingofaportionofonechipandconcealing
chip)ofthechip9causedbytheblindspot,soth

of chips or the like can be accurately recognized b
self-learning function or the like according to an
artificial intelligence utilizing type computer or
systemand deep learning (structure) technique. In
the structure of detecting the position and type of
9inthebettingarea8isnotlimitedthereto, but

the structure may be configured so that the positio
type can be detected by reading the ID buried in th

[0060]

As described heretofore, the control device 14 can

recognize throughthecamera2andtheimageanaly
12,theposition8(positionofplayer,banker,or
onwhicheachplayeréwagersthechips9andthet
amountvalues are designated to different colors of
9)andthenumberofthechips,andthecontroldev
whoisthe player 6 betting onthe "player" (inthe

thereareapluralityofthe players6bettingont
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whoistheplayer6wageringthe highestamount)an
player 6 betting onthe "banker" (in the case where
a plurality of the players 6 betting on the "banker
the player 6 wagering the highest amount).
[0061]

Inaddition,thecontroldevicel4ofthefraudde
systeminthegameanalyzetheinformationobtained
analyzingapparatusl2usingthecamera2bytheab
method in accordance with the rule of the baccarat
performs surveillance. By performing the surveilla
illustrated in the above-described 1) to 5), itis
whetherornotfraudindiscordancewiththerulei
Whenfraudis detected, abnormality display lamps 1
toboth ofthe card distributiondevice 3andtheg
AurnsonandhdrauddetectionoutputslSoa
departmentorthelikeinawirelessorwiredmanne
or a lamp which receives the determination result t
caution or display may be further provided to anoth

[0062]

As described heretofore, the fraud is detected by

controldevicel4,and,atthedetectingtimeora
adisplay signal is output to the display lamp 13 o
distribution device 3 or the abnormality display la
However,besidestheperformingofcaution,aftert

thefraudorerrorisdetected, acarddistribution
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function ofthe carddistributiondevice 3maybep
prevent the distribution of the cards 1.
[0063]

Hereinafter, an embodiment of the card distributio
device3usedinatablegamesystemaccordingtot
will be described with reference to Figs. 13to 17.
distributiondevice3isconfiguredtoincludeaca
portion102whichcontainsapluralityofshufflep
1s,acardguidingportion105whichguidestheshu
cardlwhenthedealer5orthelikemanuallyextra
playing card 1 one by one fromthe card containing
toward the gaming table 4, an opening portion 106 f
the card 1 guided from the card guiding portion 105
detectingunit(carddetectingsensors22and23)w
that the shuffle playing card 1 is extracted whent
playingcardlisextracted,acardreadingunit10
information representing at least the number (rank)
shuffleplayingcardl,acontrolunit109whichde
win or lose of the card game based on the numbers (
theshuffleplayingcardslsequentiallyreadbyth
unit 108, a result display lamp 13 which displays t
loseresultdeterminedbythe controlunit109,ad
restrictingdevice 30whichisprovidedtotheopen
106 and restricts entering and exiting of the card

cardcontainingportion102,andamanagementcontr
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havingfunctionsequivalenttothecontroldevicel
components are integrated. The card distribution d
afunctionwhere,inthecasewhereerrororfraud
inthe game is detected by the control device 14, t
extraction of the card from the card distributiond
stopped after the time of the detection orata pre
timing.

[0064]

Next, the distribution restricting device 30 which

restrictstheenteringandexitingofthecards1f
containingportion102willbedescribedwithrefer
15and16. Thedistributionrestrictingdevice 30
toacardguide107ofthecardguidingportion105

the card 1 extracted one by one from the opening po
inthe front side of the card containing portion 10
gaming table 4. The distribution restricting devic
structurewhere,whenthecardlpassesthroughas

the card guiding portion 105 and the guide cover of
guide 107, alock member 34 pressesthe card 1top
entering and exiting of the card 1 in the slot 33.
member 34 is moved by a driving unit 35 such as an
solenoid or apiezoelectric device asillustrated b

m so as to take two states of a position (limiting
ofpressingthecard1andapassenablingposition

thecardltopass. Thedrivingunit35iscontrol
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unitLO9whichisdirectlyorindirectlyconnected

device l4inawiredorwirelessmannertomovethe
34tothetwostates ofthe position of pressingth
thepassenablingpositionofenablingthecard1t

rule of the baccarat game is programed and stored i
in the control unit 109.

[0065]

Next,amodifiedexampleofthedistributionrestr
device30willbedescribedwithreferencetoFig.
modified example, the distribution restricting devi
a structure where, when the card 1 passes through t
betweenthecardguidingportion105andthecardg
cover),thelockmember36projectsintotheslot3
the movement of the card 1. The lock member 36 is
drivingunit37suchasanelectronicsolenoidora
device as illustrated by an arrow m so as to take t
of a position (limiting position) of preventing the
ofthecardlandapassenablingpositionofenabl
1 to pass. The driving unit 37 is controlled by th
unit 109 which is connected to the control device 1
thelockmember36tothetwostatesofthepositio
the movement of the card 1 and the pass enabling po
enabling the card 1 to pass.

[0066]

Next, details of the code reading unit 108 whichr
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acode52representingadigit(hnumber,rank)ofth
the card 1 whenthe card 1is manually extracted fr
containing portion 102 will be described. Fig. 15
diagramillustrating main components ofthe card di
device3. Inthefigure,thecodereadingunit108
tothecardguidingportion105whichguidestheca
extracted one by one fromthe opening portion 106
side ofthe card containing portion 102 onto the ga
4. The card guiding portion 105 is formed to have
surface,andthe cardguides 107 functioningasas
are provided to two edges of the card guiding porti
addition, each ofthetwo cardguides 107 isformed
by using a screw or the like (not shown). Ifthe c
107 are detached, sensor groups 115 of the code rea
108areexposed. Thesensorgroup 115isconfigure
sensorsincludingtwoUV-raysensitivesensors(UV
and 21 and object detection sensors 22 and 23.
[0067]
Theobjectdetectionsensors22and23areoptical
type sensors of detecting the existence of the card
detectthemovementofthecard1l. Oneobjectdete
22islocated atthe upstream side ofthe card guid
105rthecardlflowingdirection andtheother
sensor 23 is located at the downstream side. As il

inthe figure, the two object detection sensors 22
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provided at the respective upstream and downstream
interpose the UV sensors 20 and 21. The UV sensors
have LEDs (UV LEDs) emitting a UV ray and sensors.
ofthecode52isprintedonthecard 1byusingUV

ink which exhibits color if the ink is hit by the U
irradiatingthecard1withtheUVray(blacklight

light of the mark M of the code 52 of the card 1 is
thesensor. TheUVsensors20and2lareconnected
reading unit 108 and the control unit 109 through c

the code reading unit 108, a combination of the mar
determinedandthenumber(rank)correspondingtoe

is determined from the output signal of the sensors

the UV sensors 20 and 21.

[0068]

Inthecodereadingunit108,startingandending
UVsensors20and2larecontrolledbythecontrol
onthedetectionsignalsoftheobjectdetectionse
23. Inaddition, the controlunit109 determinesb
detection signals of the object detection sensors 2
whetherornotthecardlpassesthroughthecardg
105 normally. As illustrated in FIG. 19, two rows
columnsoftherectangulamarksMrepresentingthe
and suit (heart, spade, or the like) of the card ar
in the edge of the card 1. If the UV sensors 20 an

the mark M, the sensors output“on"signals. Thec
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unit 108 determines a relative relationship between
signals input from the two UV sensors 20 and 21. T
the code reading unit 108 specifies the code accord
relative difference between the two marks M sensed
UVsensors20and21tospecifythenumber(rank)a

of the corresponding card 1.

[0069]

Therelationship betweenthe code 52 andthe outpu
the"on"signalsofthetwoUVsensors20and21is
inFig.17. Basedontheresultof comparison oft
change ofthe outputs ofthe "on" signals ofthe UV
and21 goredeterminedcombinationothemarksv
Asaresult,fourcombinationsofthemarksMofth
twocolumnsareobtained andthefourcombinati
infourcolumns,4tothe4thpower,thatis, 256t
canbeconfigured. Byassigning52typesofcards
cards to 256 types of the codes, details of the ass
stored as a comparison table in amemory or as a pr
the codereadingunit108isconfigured sothat, by
each code 52, the number (rank) and type (suit) of
is specified from a pre-defined comparisontable (n
Inaddition, sincethe 256typesofthecodesares
comparisontableinamannerthatthecodesarefre
to be in association with the 52 types of the cards

combinationsmaybecomplicated,andthus,thecomb
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the 256 types of the codes and the 52 types of the
changedaccordingtotimeandlocation. Itispref
thecodeisprintedbyusingapaintwhichisvisua
irradiated with UV lightand the code is printed at
where the codes do not overlap a type indicator or
of the card.

[0070]

Heretofore, although various embodiments of the

invention are described, the above-described embodi
be modified within the scope of the invention by th
inthe art,and ifneeded inagametowhichthe em
applied, the apparatus according to the embodiment
appropriately modified.
[0071]
(Third Embodiment)
Amanagementystemaccordingoethirdembodimen
to a management system of table games in a game hou
[0072]
Inagamehousesuchasacasino therearevariou
preventing dealer's mistakes in handling substitute
for gaming (chip). A game house includes monitorin
used for monitoring dealer's mistakes in handling ¢
suchmistakes are prevented using a determination o
and fraud according to collection and repayment of

currency for gaming that are different from a resul
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winning/losing based on images acquired using the m
cameras and the like.
[0073]

Meanwhile, in order to acquire the quantity and a
amountofsubstitute currencyforgaming,ithasbe
toacquiretheamountofthe substitute currencyfo
attaching an IC tag to each substitute currency for

[0074]

In a card game monitoring system disclosed in PCT

ApplicationPublicationNo.PCT/JP2015/000171 it
whether or not substitute currency for gaming place
table is collected or re-payed according to a resul
winning/losing by performing animage analysis of m
thesubstitute currencyforgaming,andmonitoring
mistakes in handling the chips is performed.
[0075]
Ingamehousessuchascasinos,whilesubstitutec
for gaming is piled to have a high volume and is pl
game table, there is a problem in that a total amou
becorrectlyreadbyareadingdeviceforlCtagsd
thegametable,and,whenthesensitivityofthere
isincreased substitutecurrencyorgamingplaced
position(winning/losingdependsontheposition)i
thereisaprobleminthatatotalamountofsubsti

forgamingateach positioncannotbe perceived. |
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conventionally, as illustrated in Fig. 19, the patt
substitute currency for gaming (chip) T is complica
whenaplurality of chipsare piled, thereisapro
thequantityofsuchapilecannotbeaccuratelyac

a camera.

[0076]

Furthermore,fraudonagametablehasbeenadvanc

thereisanewprobleminthatfraud usinganadvan
method orthelike thatcannotbe foundinsimpled

a large winning amount on a game table or the like
found by using a camera.

[0077]

Inaddition, itis necessary for a dealerto colle
re-paid substitute currency forgaming placed ona
accordingtoaresultofwinning/losing. Inacase
bedeterminedbyperforminganimageanalysisofth
the pattern of the substitute currency for gaming (
complicated,thereisaprobleminthatitcannotb
whetherornotadealercorrectlyperformsre-payme
corresponding to the bet chip is re-payed by using
currently-existing practical image analyzing techno
the prevention of mistakes is not sufficient.

[0078]

Inorderto solve the various problems described a

amanagementsystemoftablegamesaccordingtothi
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includesacarddistributingdevicehadetermine

a result of winning/losing of each game in a game t
measurementdevice that measuresthe typesandthe
of substitute currency for gaming place on the game
usingacamera;andamanagementcontroldevicetha
andstorestheposition thetypes andthequantit
currencyforgamingplacedonthegametablebyag
byusingaresultofthemeasurementperformedbyt
device in each game. The substitute currency for g
a configuration in which a plurality of plastic lay
different colors are stacked, at least a coloring |
included in the middle, and a stripe patternin a s
directionis formed on a side face by employingam
structureinwhichwhitelayersorthin-colorlayer
onbothsidesofthecoloringlayerdisposedinthe
thetypeofthesubstitutecurrencyforgamingcan
byusingthecoloringlayer. Themanagementcontro
calculationfunctionsofdeterminingawinneranda
participants in each game by using aresult of winn
acquiredfromthe carddistributingdeviceandare
measurement of the position, the types, and the qua
the substitute currency for gaming placed by each g
participant and calculating the balance of the casi

the game table for each game.

[0079]
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In addition, in the management system, the managem

control device has a structure including a function
determiningthe quantity ofthe substitute currency
by measuring the number of coloring layers, the whi
orthethin-colorlayersofthe substitute currency
placed by each game participant.

[0080]

Inordettosolvethevariousproblems substitute
forgamingaccordingtothisembodimenthasaconfi
which a plurality of plastic layers of different co
stacked, atleastacoloringlayerisincludedint
andastripepatterninastackingdirectionisfor
facebystackingwhitelayersorthin-colorlayers
ofthecoloringlayer,andthetype ofthe substitu
for gaming can be specified by using the coloring |
[0081]

In addition, in the substitute currency for gaming
thesurfaceofthewhitelayerorthethin-colorla
representingthe type ofthe substitute currencyfo
formed, transparent layers are disposed in outermos
and eachinterlayeristhermos-compressedtoforma
of at least five layers.

[0082]
Inaddition,inthesubstitutecurrencyforgaming

using UV ink or carbon black ink are arranged on th
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ofthewhite-colorlayersorthethin-colorlayers,
processing is performed for the transparent layer o
outermostlayer, or R processing is performed fort
thetransparentlayersoftheoutermostlayers,or
layerisformedbyapluralityoflayers,andRFIDs

in the coloring layers.

[0083]

Inorderto solve the various problems described a
aninspectiondeviceinspectingsubstitutecurrency
accordingtothisembodimentincludes: apassagein
inletand an output through which the substitute cu
gamingcanpassinaradialdirection;achiptype
device that determines a color of the stripe in the
direction of the side face by imaging the side face
substitute currency for gaming passing through the
mark reading device that reads a mark, which is for
the UVinkorthe carbon blackink, arranged onthe
thepassingsubstitute currencyforgaming;aprint
devicethatreadsaprintrepresentingthetypearr
surface of the substitute currency for gaming in a
directionwithrespecttothe passage;andacontro
thewholedevice. Thecontroldeviceisconfigured
whether or not the type of the substitute currency
determinedbythechiptypedeterminingdevicematc

of the print representing the type acquired by the
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inspecting device.
[0084]

Accordingtothesystemofthisembodiment,eveni
where many substitute currencies for gaming (chip)
up, the quantity of the chips can be determined, an
amountofrelativelyoverlappingsubstitutecurrenc
can be acquired based on the position and the color
[0085]

Hereinafter,amanagementsystemoftablegamesin
houseincludingagametableaccordingtoanembodi
presentinventionwillbedescribed. Fig.18isa
illustrates an overview of the whole system. Them
systemoftable gamesinagame houseincludingap
game tables 4 includes: a measurement device 19 inc
image analyzing device 18 that records a state of p
a game played in the game table 4 as a video includ
participants 6 and a dealer 5 through a plurality o
2 and performs an image analysis of the recorded vi
state of process of the game; and a card distributi
3 that determines and displays a result of winning/
each game in the game table 4. The card distributi
3isaso-calledelectronicshooterthathasalread
bypersonsskilledintheartandhasrulesofaga
in advance and has a structure capable of determini

winning/losingofagamebyreadinginformationof
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cardsC. Forexample,inaBaccaratgame,winning

winningofaplayer,ortie(drawn)isdeterminedb

ontheranks oftwotothree cards, and adetermina

(aresult of winning/losing) is displayed inaresu

lamp 13.

[0086]
Themanagementcontroldevicel4readsinformation

andsuits)ofcardsCacquiredfromthecarddistri

3 and determines a result of winning/losing of each

determines a winner 6W and a loser 6L among the par

6ineachgamebyusingaresultofmeasurementof

thetypes,andthequantitiesofsubstitutecurrenc

9) forgaming placed by the game participants6. |

themanagementcontroldevice 14 hasacalculation

calculatingabalance(anamountacquiredbysubtra

amountofsubstitute currency 120 (chips 9) forgam

re-paid to a winner 6W among the participants 6 fro

amount of substitute currency 120 (chips 9) forgam

the loser 6L) of the casino side in the game table

game.

[0087]
Theimageanalyzingdevicel8,themeasurementdev

and the management control device 14 of this detect

haveastructureintegrallyincludingacomputerfo

bodyorbyapluralityofconfigurations,aprogram
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[0088]

Next, details of substitute currency for gaming (c
used in this detection system will be described. F
frontcross-sectionalviewofsubstitutecurrency 1
for gaming used in this detection system. The subs
currency 120 for gaming has a multi-layer structure
apluralityofplastidayershavingdifferentcolo
a coloring layer 121 is included at least in the mi
white layers 122 or thin-color layers (while not il
inthedrawing thelayersmaybelayersofacolor
thanthatofthe coloringlayer121) are stacked on
othecoloringayerl2lothemiddle. Inthisv
a multi-layer structure in which the coloring layer
included,andwhitelayers122orthin-colorlayers
illustratedinthedrawing,thelayersmaybelayer
thatisthinnerthanthatofthecoloringlayer121
on both sides of the coloring layer 121 of this mid
illustratedinFig. 20, astripe patternis formed
faceinthe stackingdirection,andthetype ofthe
currency120forgaming(10points,20points,100
points, and the like) can be specified by changing
(red, green, yellow, blue, or the like) of the colo
121.
[0089]

Inaddition,asillustratedinFig.22B,inthesu
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currency 120 for gaming, prints 123(100 points or t
representingthetypeofthesubstitutecurrency12

are formed onthe surfaces (the upperface andthe

of the white layer 122. As illustrated in Fig. 20,
transparent layers 124 are disposed in the outermos
and eachinterlayeristhermos-compressed, and ast
atleastfive layersis formed. Such substitute cu
forgamingisformed by using a plastic material ha
longshape,andlayers(thecoloringlayer121,the

122, and the transparent layer 124) are thermo-comp
form a closely adhering state (a structure of five
thelike)inthe state ofalonglength, andtherea

having a circular shape, a rectangular shape, or th
formedthereinthroughpressorthelike. Whenah
through the press, die of mold for punching, and th
punching are designed, and R processing (round ang|
performed for the ends of the transparent layer 124
outermost layer.

[0090]

Inaddition, in the substitute currency 120 for ga
mark Musingthe UVinkorcarbonblackinkarearr
surface of the white layer 122 (see Fig. 21). This
representthe authenticity of the substitute curren
gamingandwhenultravioletrays(orinfraredray

thereto, a mark is visible to the eyes, and a combi
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theformandthenumberofthemarksrepresentsthe

In the outermost layers, while transparent layers 1
thermally compressed or formed as coating layers to
print123andthemarkM,embossingprocessingisp
thesetransparentlayers 124, and the close adheren
the substitute currencies 120 for gaming is prevent

[0091]

The R processing (R) is performed for the ends of

transparent layers 124 of the outermost layer for
print123(100pointsorthelike),andinthepunc
ofthe substitute currency 120forgaming, the surf
white layers 122 are prevented from being deformed
on the side face. In addition, it is prevented tha
endremainsinthesubstitutecurrencyl20forgami
the hands or the other chips.
[0092]

The coloring layer 121, as illustrated in Fig. 20,
beformedbyapluralityofcoloredlayers(threel
case illustrated in Fig. 20). Since the plurality
layers (three layers in the case illustrated in Fig
thermos-compressed,astateinwhichthethree-laye
canbevisuallyobserved asllustratednFig 20
However threelayersareillustratedinFig.20fo
In addition, in a middle layer among the three laye

coloring layer 121, a partly hollowed portion B is
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and an RFID 125 is built therein.
[0093]

Fig.24isaperspectiveexplanatoryphotographic
thatillustratesastateinwhichsubstitutecurren
ofdifferenttypesarepiledup. Themanagementco
14imagessubstitutecurrency120forgamingplaced
tablelbythegameparticipantebyusingthecame
eacharea24(whetherthebetisonthe banker,the
pair,orthetie)inwhichthesubstitutecurrency
(chip9)isplacedbyusingthemeasurementdevice
the image analyzing device 18, and the measurement
(by using information acquired by the image analyzi
18)analyzesandmeasuresthenumberandthecolors
layers 121 (or the thin-color layers) or white laye
the substitute currency 120 forgamingthatis stac
areaanddeterminesthetypesandthequantitiesof
currency 120 for gaming.

[0094]

Themanagementcontroldevice 14 maybeacontrol
having an artificial intelligence-utilizing or deep
structure. The managementcontroldevice 14 canpe
position24(apositionbettingonaplayer,abank
the types (a value of a different amount is assigne
substitute currency 120 for gaming for each color),

quantities of the substitute currency 120 for gamin
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bet by each participant 6 through the camera 2 and
analyzing device 18. The atrtificial intelligence-u
computerrcontrokystemcanperceivethepositio
betting on a player, a banker, or a pair), the type

of a different amount is assigned to the substitute
forgamingforeachcolor),andthequantitiesoft
currency 120 for gaming by using a self-learning fu
thelikeinthedeep-learning(structure)technolog
according to a result of winning/losing of a game d
bythecarddistributingdevicedneachgame det
ornotthe collection (denotedusinganarrowL) of
currency 120forgaming betby alosing participant
re-payment (payment(9W)) forwinning substitute cu
forgamingforthewinninggameparticipantéWare
performedaccordingtoaresultofwinning/failure

in each game by analyzing a video of the state of p
the game by usingthe managementcontroldevice 14
image analyzing device 18.

[0095]

In such a case, as illustrated in Fig. 21 (compare
conventionalchipillustratedinFig.19),astacke
structureisformed,andastripe patternisformed
faceinthestackingdirection,andaccordingly th
devicel9includingtheimageanalyzingdevicel8c

performthemeasurementofthetypesandthequanti
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in an easy manner. In addition, by using an artifi
intelligence-utilizing computer or control system a
deep-learning (structure) technology, the analysis
determination of the image can be performed more ac
The artificial intelligence-utilizing computer or ¢
systemandthe deep-learning (structure)technology
topersonsskilledintheartandcanbeused,and
description thereof will be abbreviated.
[0096]
Themanagementcontroldevicel4cananalyzeandp
atotalamountofsubstitutecurrency120forgamin
17 for substitute currency for gaming for the deale
game table 4 by using the image analyzing device 18
determine through a comparison and calculation whet
atotalamountofthesubstitutecurrency120forg
inside thetray 17 for substitute currency for gami
increased/decreasedaccordingtothe collection of
substitutecurrency120forgamingbetbyeachgame
6andtheamountofthepayment9Wforwinningsubs
for gaming to the winning game participant 6W after
ends and is settled based on the result of winning/
thegame. Thetotalamountofthe substitute curre
gaming in the tray 17 for substitute currency for g
be constantly acquired by using meanssuchas RFIDs

determined whether or not the increased/decreased a

59

cial

nd a

and the
curately.

ontrol
areknown

thus,detailed

erceive
ginthetray
r5ofthe
and can
herornot
amingplaced
nghasbeen
thelosing
participant
titutecurrency
the game
losing of
ncy 120for
aming may
,anditis

mount is



correctbythemanagementcontroldevicel4byanal
ofthestateofprogressofthegamethroughtheim
devicel8. Forthese,anartificialintelligence-u
deep-learning structure may be utilized.

[0097]

In addition, the management control device 14 may
an artificial intelligence-utilizing or deep-learni
structure capable of acquiring the position (a posi
betting onthe player, the banker, orthe fair) and
(thetypesandquantities)ofbetsubstitutecurren
at each player position 7 of the game table 4, comp
winning/losing history of each player 6 and the amo
amount)ofacquired substitute currencyforgaming
acquiredbasedontheresultofwinning/losingofe
statistical data of many (big data) games in the pa
extractinganabnormalsituation(setinthecasino
the management control device 14 is included which
artificial intelligence-utilizing or deep-learning
capableofextractinganoccurrenceofawonamount
amount(onemilliondollars)ormoreandanabnorma
in which, in a play position 7 of a specific game t
stateinwhichtheamountofbetsubstitutecurrenc
is small at the time of losing a game, and the amou
substitute currency forgamingislarge atthetime

agame is continued for several games and is determ
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abnormalsituationbasedonacomparisonwithstati
(big data or the like) of games in the past.
[0098]

Thetotalamountofthesubstitutecurrency120fo
inthetrayl7forsubstitutecurrencyforgamingf
5 of the game table 4 is settled for the substitute
120 for gaming bet by each participant 6 after each
the management control device 14 has a structure ca
determiningthroughacomparisonandcalculationwh
anincrease/decreaseinthesubstitutecurrencyfor
corresponds to a settlement is correct after the se
In the chip tray 17 used for storing the substitute
120 for gaming (chips 9) for the dealer 5 illustrat

18,thetypesandthequantitiesofthesubstitute

for gaming can be determined by analyzing and measu

numbers andthe colors ofthe coloringlayers 121 0
layers 122 of the substitute currency 120 for gamin
inthe horizontaldirectionbyusingthemeasuremen
(byusingtheinformationacquiredbytheimageana
18). Thetotalamountofthesubstitutecurrencyl
forthechiptray 17forstoringsubstitutecurrenc
isconstantly (oratpredeterminedtimeintervals)
thisway. Asthemanagementcontroldevicel4has
function of calculating a settlementamount (calcul

balanceofthecasinosideinthegametablel(an
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by subtracting a total amount of the substitute cur
for gaming (chips 9) re-paid to the winner 6W among
participants 6 from a total amount of the substitut
120 forgaming (chips 9) betby the loser 6L) of ea
eachgame(seedescriptionpresentedin[0016]) the
of the substitute currency 120 for gaming of the ch
forsubstitutecurrencyforgamingisconstantly(o
ofapredeterminedtime)isverified. Thatis, it
whetherornotanincrease/decreaseinthesubstitu
for gaming matches aresult of animage analysis pe
theimageanalyzingdevice1l8andthesettlementam
game performed by the dealer 5.
[0099]
Next,aninspectiondevice200inspectingthesubs
currencyl20forgamingaccordingtoanembodiment
invention will be described with reference to Fig.
inspection device 200 includes a passage 203 thati
inlet201throughwhichsubstitute currency 120for
passintheradial direction (the directionofana
an outlet 202. The passage 203 inclines, and the s
currency 120 for gaming passes in the direction of
Y). Inthepassage203,achiptypedeterminingde
imagesthe side face ofthe substitute currency 120
and determines the color of a stripe pattern of the

inthestackingdirection;amarkreadingdevice20
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amarkMusingUVinkorcarbonblackinkarranged

of the passing substitute currency 120 for gaming;
inspectingdevice206thatreadstheprint123repr
typearrangedonthesurface ofsubstitute currency
intheverticaldirectionwithrespecttothe passa
acontroldevice 207 forthewholedevice. Thecon
207 is configured to inspect whether or not the chi
determined by the chip type determining device 204
content of the print representing the type acquired
print inspecting device 206.

[0100]

Byusingthisinspectiondevice 200, itcanbeins
whether or not the print 123 of the manufactured su
currency 120forgaming matchesthe chiptypeaccor
colorofthe stripe pattern ofthe substitute curre
gaming and is correctly printed.

[0101]
(Fourth Embodiment)

A system according to this embodiment relates to a
managementsystemofsubstitutecurrencyforgaming
the use of fake substitute currency forgamingina
inacasinoorothergamefacilitiesusing substitu
for gaming.

[0102]

Among many live table games played inacasino or
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facility, there are Baccarat and blackjack. Insuc
standarddeckconfiguredby52playingcardsisuse
cardsaredistributedtoagametable fromashoote
apluralityofdecks(6to9decksorlOdecks)shu
andagameisplayed. Inacasinooragamefacili
currency for gaming is used for such games.
[0103]
Theuseoffakesubstitutecurrencyforgamingsho
occurinacasino. Inordertopreventtheuseof
currency for gaming in a casino, there is a technol
preventing the use of fake substitute currency for
attaching an RFID to substitute currency for gaming
RFID-attached substitute currency for gaming is kno
disclosed in WO 2008/120749 A.

[0104]

Thisembodimentprovidesamanagemenisystemorsu

currency for gaming preventing the use of fakes of
currency for gaming used in a casino or a game faci
theuseanadunjustexchangeoffakesubstitutecurr
inacasinooragamefacilitycanbeprevented. |
thetechnologiesformanufacturingfakesubstitute
gamingevolve,andtechnologiesadvanceuptoalev
anauthenticitydeterminationmarkoranRFIDalmos
As aresult, a mark or an RFID that is the same as

authenticity determination mark oragenuine RFID i
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tosubstitutecurrencyforgaming,genuineandfake
currency for gaming cannot be discriminated from ea
andthereisaprobleminthatitisalmostimpossi

an authenticity determination.

[0105]

Inordettosolvetheconventionaproblemdescrib
amanagementsystemofsubstitutecurrencyforgami
tothisembodimentincludes: substitute currencyfo
whichauniquelDthatcanbeindividuallyidentifi
an ID reading device that reads a unique ID attache
substitutecurrencyforgaming;astorageinwhich
currency for gaming is stored in a cashier of agam
game table chip tray that stores the substitute cur
gaming; a chip determining device that specifies ty
guantities ofthe substitute currencyforgamingst

game table chip tray and the storage by using the |

device; and a management control device that manage

associatedwiththesubstitutecurrencyforgaming
Themanagementcontroldevicehasfunctionsofregi
IDsothesubstitutecurrencyfogamingdbeuse
irmdvance managinghelDsotthesubstitutecurr
present at least in the game table chip tray and th
inthedatabasetogetherwithpresenceinformation
database, specifyingthesubstitutecurrencyforga

game table chip tray and the storage at predetermin
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searchinghedatabase determiningthefollowinge
thedatabasesearchl)anlDnotpresentinthedat
present2)two ormore samelDs are present,and ge
error signal when a situation of 1) or 2) described
present.
[0106]
Inaddition,themanagementcontroldevicehasfun
capableofwhentherdsschangearthepresence
currency for gaming at least in the game table chip
the storage, recording time or a place at which the
change in the database in association with the ID,
the database, when there is a situation in which tw
samelDsarepresent,extractingthelDandinforma
oraplacerecordedinassociationwiththeIDint
from the database and storing extracted information
specifyingtimewhenthesubstitutecurrencyforga
the ID is attached, which is detected first, enters
gametablechiptrayorthestorageoraplaceoft
chip tray or the storage in which the substitute cu
gaming is stored.
[0107]
Furthermore themanagementsystemofsubstitutec
forgamingmayfurtherinclude:abetareachipdet
specifyingthetypesandquantitiesofthe substitu

forgaming beton abetarea ofthe gametable by u
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reading device and may have functions of determinin
followingeventsthroughasearch ofthe database a
IDofthesubstitutecurrencyforgamingpresentin
ofthegametablel)aniDthathasnotbeenpresen
isnewlypresent2)presenceoftwoomrmoresamelD
anerrorsignalwhenthereisasituationofl1)or

above.

[0108]

In addition, unique IDs are attached to at least t
positionsonthesidefaceofthesubstitutecurren
The unique IDs are attached through inkjet printing
ink that is visible using visible light. Particula
configurationisadvantageousinwhichtheuniquel
asgpresence/absenceoimarksofpluralityofrows
ofcolumns. Inaddition,transparentcoatinglayer
idisposedortheupperandowerfacesothesub
for gaming.

[0109]

Inorderto solve the conventional problems, subst
currencyforgamingaccordingtothisembodimentfo
patternonthesidefaceinthestackingdirection
amulti-layerstructureinwhichaplurality of pla
havingdifferentcolorsarestacked,acoloringlay
at least in one layer, white layers or thin-color |

stackedonafurtheroutersidethanthecoloringl
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a configuration enabling the type of the substitute
forgamingtobespecifiedbythecoloringlayer.
uniquelDsareattachedtoatleastthree positions
faces of the white layers and the thin-color layers
type andthe manufacturing information of substitut
for gaming can be specified by reading the ID by us
readingdevice andaconfigurationinwhichthelD
inadatabaseisincluded. Then,theuniquelDmay
using ink that is visible for visible light through
printing. The unique ID may be attached usingink
visible for visible light through inkjet printing.
[0110]
Inordertosolvetheconventionaproblemsdescri
substitutecurrencyforgamingaccordingtothisem
auniquelDthatcanbeindividuallyidentifiedatt
the unique ID attached to the substitute currency f
isreadbyanlIDreadingdevice,theDreadingdev
thesubstitutecurrencyforgamingstoredinastor
by a cashier of agame house and achip tray ofag
in addition, the types and the quantities of the su
currencyforgamingstoredinthechiptrayandthe
specified by a gaming substitute currency determini
throughthelDreadingdevice,thelDofthesubsti
for gaming presentin the chip tray of the game tab

storage is managed in the database together with th

68

currency
Inaddition,
ontheside
, and the
ecurrency
ingthe ID
canbemanaged
beattached
inkjet

thatisnot

bedabove,
bodimenthas
achedthereto,
or gaming
icecanread
agemaintained
ame table,
bstitute
storageare
ng device
tutecurrency
le and the

e presence



informationthereof, itisinspectedwhetheratlea
thathas notbeen presentinthe database is newly
2) two or more same IDs are present, and the ID ena
occurrence of the situation 1) or 2) described abov
determined is included.
[0111]
Hereinafter,amanagementsystemofsubstitute cur
forgaminginagame houseincludingagametablea
an embodiment of the present invention will be desc
referencethedrawings. Fig.25isadiagramthat
an overview of the whole system. The management sy
substitute currency for gaming in a game house incl
plurality of gametables 4 (onlyone gametableis
in Fig. 25) images the state of progress of a game
the game table 4 including a game participant 6 and
5throughapluralityofcameradevices2andstore
the state. Particularly, the managementsystem of
currency for gaming specifies the types and the qua
substitute currency 9 for gaming used in the game t
analyzing image information acquired by the camera
Aunique ID 126is attached to the side face ofthe
currency 120 for gaming, and the types and the quan
thesubstitutecurrencyl20forgamingisacquired
thelD126andreadingthetypesandthequantities

device 53 disposed inside a management control devi
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connectedtothecamera2specifiesthelD126bya
information acquired from the camera 2. Particular
managementcontroldevice50includesachipdeterm
52 specifying the types and the quantities of the s
currency 9 for gaming thatis in a horizontally ali
orinapiled state based on aresultofthe readin
126acquiredbyanalyzinghemagedatamagedthr

2 therein.

[0112]

In a plurality of cashiers 60 present in a game ho
the substitute currency 9forgamingisexchangedw
paid by agame participant6,and, inacashier 60,
currency 9 for gaming is stored in a storage 62 sto
substitute currency 9 forgaming. Inthe cashier6
house, substitute currency 9 for gaming brought by
participant 6 is refunded into cash 61. Inthe gam
substitutecurrency9forgamingisstoredinagam
tray 17, and a dealer 5 collects substitute currenc
gaming bet by a game participant 6 who has lost the
the table 4 in each game, returns the collected sub
currency 9 forgamingtothe gametable chiptray 1
re-paysthesubstitutecurrencydforgamingtoag
6 who has won each game. All such exchanges betwee
participant 6 and a cashier 60 of a game table or a

are imaged and recorded by all the camera devices 2
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storage62orthegametablechiptrayl7,whenthe

of substitute currency 9 forgaming withagame par
the substitute currency 9 for gaming stored in the
orthegametablechiptrayl7increasesordecreas
andthequantitiesofthesubstitutecurrency9for

in the game table gaming substitute currency tray 1
storage62aremonitoredatpredeterminedtimingor
bythe ID reading device 53 andthe chip determinin
throughthecamera2. Themanagementcontroldevic
thelDs126ofallthesubstitute currency9forga

to be used in a game house in the database 51 in ad
IDs 126 of all the substitute currency 120 for gami

to be used in the game house are registered).
[0113]

Inthisway,inthegamehouse, byusingthedatab
themanagementcontroldevice50managingthelDs1
with substitute currency 9forgaming managesallt
1260fatleastsubstitute currency 9forgamingpr
game table chip tray 17 and the storage 62 inthe d
togetherwiththepresenceinformationthereof(the
thegametablechiptrayl7 jnthemiddleofmovin
(notillustrated in the drawing), held by a game pa
6, or the like). The management control device 50
allthe substitute currency 9 for gaming disposedi

table chip tray 17 and the storage 62 by using the
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predeterminedtiming or constantly, searchesthe da tabase 51,
and determines the following events through the sea rch ofthe
database 51.

1) AID 126 that has not been present (or not prese nt) in the
database 51 is determined to be newly present.

2) Two or more same IDs are determined to be presen t.

The management control device 50 has a function of

generatingarerrorsignarepresentingarabnormal ityandgiving
anotificationtoamanagementdivisionorasecuri tydivision
54 of the game house when the situation of 1) or 2) described
aboveis present. The managementcontrol device 50 specifies
allthe substitute currency 9 for gaming disposedi nthe game
table chip tray 17 and the storage 62 at predetermi nedtiming
orconstantlybyusingthelDs126andstoresallt hesubstitute
currency9forgaminginthedatabase5l1andthus, candetermine
thatl)alD 126 thathas notbeen present (or not present)in
the database 51 is newly present and 2) two or more same IDs

are present.

[0114]

In addition, when there is a change in the presenc e of
thesubstitutecurrency9forgamingatleastinth egametable
chiptray 17 andthe storage 62,the managementcon troldevice
50recordstimeoraplace (thestorage62,thegam etablechip
trayl7 orthelike)atwhichthechangeispresen inthedatabase
5linassociationwiththelD126and,asaresult ofthesearch
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of the database 51, when there is a situation in wh
moresamelDsl26arepresent.extractsthelD126
oftime or a place recorded inthe database 51 ina
withthe ID 126 from the database 51 and stores the
information that have been extracted, and thus, tim
substitutecurrency9forgamingtowhichthelD12
which has been detected first (used first or cashed
enters/exits the game table chip tray 17 or the sto
aplaceofthegametablechiptrayl7orthestora
thesubstitutecurrency9forgamingisstoredcan
by using the database 51. When the time and the pl
specified,asuspiciouspersonfortheuseofunjus
currencydomgamingotthdikecarbespecified
video of the camera 2.
[0115]
Inthismanagemensystemofubstitutecurrencyf
themanagementcontroldevice 50 canspecifythety
quantities of the substitute currency 9 for gaming
betarea 16 ofthe game table 4 by usingthe ID rea
53. The substitute currency 9 for gaming of the be
isimagedbythecamera2bthatparticularlyimages
24 and, also for the ID 126 of the substitute curre
gamingpresentonthebetarea24ofthegametable
the following events by searching the database 51.

1)AID126thathasnotbeenpresentinthedataba
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present in the bet area 16.
2) Two or more same IDs are present.

The management control device 50 has a function of
generatinganerrorsignalwhenasituationofl)o r2)described

above is present.

[0116]

The management control device 50 of this system, t he ID
reading device 53 disposed inside, and the chip det ermining
device52specifyingthetypesandthequantitieso fsubstitute
currency 9 for gaming have a structure integrally i ncluding a
computerformedasonebodyorbyapluralityofco nfigurations,

a program, and a memory.
[0117]

Next, details of substitute currency 9 for gaming

(so-calledsubstitutecurrencyforgaming)usedin thissystem
wilbedescribed. Fig.26isafrontviewofsubs titutecurrency
9forgaming(chip)usedinthissystem,thesubsti tutecurrency
9forgamingisformedbystackingapluralityofp lasticlayers
having different colors, forming the plastic layers to be
integratedusingameansofthermo-compressingort helike,and
then, punchingholesintheshapesofcirclesandq uadrangles.
The substitute currency 9 for gaming manufactured i nthis way
has a multi-layer structure in which a coloring lay erl2lis
includedateastinthemiddle andwhitdayersl 22otthin-color
layers(maybelayersofacolorthinnerthanthat ofthecoloring
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layer121;notillustratedinthe drawing) are stac
sides (in Fig. 26, the upper and lower sides) of th
layer 121 disposed in the middle. In this way, by
the multi-layer structure in which the coloring lay
included,andthewhitelayers122orthethin-colo

be layers of a color thinner than that of the color
121;notillustratedinthedrawing) are stacked on
ofthecoloringlayerl21disposedinthemiddle,a
inFig. 17, a stripe pattern (in the stacking direc
seen from the side face is formed, and, by changing
(red, green, yellow, blue, or the like) of the colo
121 of the substitute currency 9 for gaming, the t
substitutecurrencyorgaming(10points 20poi
1000 points, and the like) can be specified.
[0118]

Inaddition,asillustratedinFig.26,inthesub
currencyYorgaming aDl26representinghety
currency9forgamingisappliedtothesidefaces
layers 122.

In the outermost layers, transparent layers 124 ar
arranged, and each interlayer is thermo-compressed
structure of at least five layers. Such substitute
9forgamingisformedbyusingaplasticmaterial
longshape,andlayers(atleastthecoloringlayer

white layers 122) are thermo-compressed to form a c
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adhering state (the structure of five layers or the
thestateofdongength andthereafterholesh

shape arectangularshape orthelikeareformed
press or the like. When a hole is formed through t
dieofmoldforpunching,andthesizeofpunching
andRprocessing(roundangle)isperformedforthe
transparentlayer124oftheoutermostlayer. The
layers 124 may be a coat layer of varnish. The uni
isattachedtoatleastthree positionsontheside
substitutecurrency9forgaming. TheuniquelD12
through inkjet printing using ink that is visible f
light.

[0119]

Particularly, in this embodiment, the unique ID 12
configured to be attached as presence/absence of ma
plurality of rows and a plurality of columns. Int
of the plurality of rows and the plurality of colum
illustrated in Fig. 26, upper and lower marks C are
configureacode,andacodeoftendigitsisforme
illustratedinFig.26. Aconfigurationinwhichu
marksCarepairedtoconfigureacode(fourtypes)
in Fig. 28. A letter "Y" disposed to the side of m
anidentificationmarkusedforidentifyinguppera
ofamark. AcodeconfiguredbymarksCisconfigu

a predetermined combination of marks C. As a resul
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example illustrated in Fig. 28, there are four type
combinationofthemarksCofupperandlowertwoc
by printingtheseintencolumns, fourtothe power
can be configured. Since there are four types of a
code,4tothepowerofl0Ocodesareacquired,and
the unique IDs 126 of substitute currency 9 for gam
sufficiently assigned.

[0120]

Thesubstitutecurrencydforgamingformsastrip
on the side face in the stacking direction by emplo
multi-layer structure in which a plurality of plast
havingdifferentcolorsare stacked, thecoloringl
included at least in one layer, the white layers 12
thin-colorlayersare stacked onafurtheroutersi
coloring layer 121 and has a configuration enabling
of the substitute currency 9 for gaming to be speci
thecoloringlayer121. ThesidelDs126aredispo
three positions (preferably, six positions) on the
of the white layer 122 or the thin-color layer, and
example, six IDs are disposed at a predetermined in
60 degrees in the rotation direction. The unique |
individuallyidentifiable(differentforeachone)
tosubstitutecurrency9forgaming,andtheunique
disposedaigpredeterminedntervalooOdegrees

direction(circumferentialdirection)suchthatthe
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necessarily seen from the lateral side. The unique
attached to the substitute currency 9 for gaming ar
the ID reading device 53 described above. The type
manufacturinginformation,andthelikeofsubstitu
9forgamingcanbespecifiedbyreadingthesidel
the ID reading device 53, and a configuration in wh
126 can be managed in the database 51 is formed. |
embodiment theuniquelDsareattachedusinginkt
forvisiblelightthroughinkjetprinting. Theuni
maybeattachedbyinkjetprinting usinginvisible
carbon blackink, orinfrared reactive ink) thatis
for visible light.
[0121]

The unique IDs 126 attached to the substitute curr
9forgamingarereadbythelDreadingdevice53d
and the ID reading device 53 can read the substitut
9forgamingheldinthestorage 62ofacashierof
andthegametablechiptrayl7ofthegametable,
asillustratedinFig. 27A, whenthe substitute cur
gaming is stacked horizontally, the IDs 126 can be
[0122]

Furthermore, inthe substitute currency 9 for gami
markMusingUVinkorcarbonblackinkisarranged
(X)ofthewnhitelayer122. ThismarkMrepresents

ofsubstitutecurrency9forgaming,and,whenultr
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(orinfrared rays) hitthe mark M, the mark M becom
totheeyesandrepresentsauthenticitybasedona

of the forms and a number. While the transparent |
arethermos-compressedorcoatedintheoutermost
aprint123(100pointsorthelike) usedforspeci

house and a mark M disposed on the surface, embossi
orvarnish processingis performed for the transpar
124,andthesubstitutecurrency9forgamingispr
adhering to each other and is caused to slide well.
[0123]

The R processing (R) is performed for the ends of
transparentlayers124oftheoutermostlayersfor
123(100pointsorthelike)isperformed,and,in
processofthesubstitutecurrency100forgaming,
of the white layers 122 are prevented from being de
appear on the side face. In addition, itis preven
sharpendremainsinthesubstitutecurrency100fo
damagesthehandsortheotherchips9. Thecolori
may be formed by colored one layer or a plurality o
In addition, metal or ceramic used for increasing t
may be builtin a layer included in the layer of th
layer 121. In addition, a part of the coloring lay
hollowedout,oraspaceisarrangedbetweentheco
121 andthe white layer 122, and an RFID may be bui

Insuchacase, asthe ID 126 of the substitute cur
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gaming, a ID 126 according to a code using the mark
ID using the RFID are used together.
[0124]

Inthesubstitutecurrency9forgamingconfigured
way, the types and the quantities of the substitute
9 for gaming that is held in the game table chip tr
the storage 62 are specifiedbythe chipdeterminin
throughthe camera2 andthe ID reading device 53,
126 ofthe substitutecurrency9forgamingpresent
tablechiptrayl7andthestorage62aremanagedi
51togetherwiththepresenceinformationthereof.
atleast,itisinspectedwhetherl)alD 126 that
presentinthedatabase5lisnewlypresent2)two
IDs 126 are present. By determining the occurrence
situations of 1) and 2) described above by searchin
the IDs 126, the inspection is realized.

[0125]

Themanagementcontroldevice 50 maybeacontrol
having an artificial intelligence-utilizing or deep
structure. The managementcontroldevice 50 can pe
position24(apositionbettingonaplayer,abank
the types (a value of a different amount is assigne
substitute currency for gaming for each color), and
quantities of the substitute currency 9forgaming

artificial intelligence-utilizing type computer or
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system adeep-learning(structureechnology,as
function, or the like.
[0126]

Hereinafter amodifiedexampleotthesubstitute
9 for gaming will be described. In the modified ex
the side face of the substitute currency 9 for gami
seven-digit number is printed as the ID 126. In th
illustrated in Fig. 29, a white layer 122 is dispos
middle, and, under the white layer, a coloring laye
disposed. Anumberasamarkisprintedonthewhi
disposedinthe middle and configuredalD 126. Wh
of combinations of numbers are printed in seven dig
the power of 7 codes can be configured, and accordi
unique IDs 126 of substitute currency 9 for gaming
sufficiently assigned. Inthe camera 2 and animag
thereof,therearecaseswhereitisdifficulttod
readanumber,acombinationofmarksCdescribedi
embodiment is considered to be advantageous in the

analysis.

Reference Signs List

[0127]

1 Playing card

1s Plurality of sample playing card

2 Camera, Monitoring camera
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3

Carddistributing device thatdeterminesand disp laysa

result of winning/losing of game

4

5

10

10P

10B

11

12

Game table

Dealer

Player (Guest, game participant

Chair

Bet area

Chip (Substitute currency for gaming)

Area

Player area

Banker area

Game recording device (Game monitoring device)

Image analyzing device that performs an image an alysis

of the recorded video

13

14

Result display lamp

Intelligent-type control device (Control device,

Management control device)

14C

15

16

17

18

19

30

33

Card distribution detecting device

Output (abnormality determination result and the like)
Abnormality display lamp

Gaming substitute currency tray (Chip tray)

Image analyzing device

Measurement device

Distribution limiting device

Slot
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34

35

36

37

40

50

53

52

62

51

102

103

105

106

107

109

112

120

126

200

Lock member

Driving unit

Lock member

Driving unit

Distribution limiting device
Management control device
ID reading device

Chip determining device
Storage

Database

Card housing unit

Index

Card guiding unit
Opening portion

Card guide

Control unit

Side monitor

Substitute currency for gaming

ID
Inspection device
Bill

Mark
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CLAIMS
1. Amanagementsystemofatablegame themanagem
comprising:
acarddistributingdevicethatdeterminesanddis
a result of winning/losing of each game in a game t
ameasurementdevicethatmeasurestypesandquant
of substitute currency for gaming placed on the gam
using a camera; and
a management control device that specifies and sto
a position, types, and quantities of the substitute
for gaming placed on the game table by a game parti
usingaresultofthemeasurementperformedbythe
device in each game, wherein
thesubstitutecurrencyforgamingformsastripe
onasidefaceinastackingdirectionbyemploying
structureinwhichapluralityofplastidayersha
colors are stacked, a coloring layer is included at
the middle, and white layers or thin-color layers a
onbothsidesofthecoloringlayerdisposedinthe
hasaconfigurationenablingthetypeofthesubsti
for gaming to be specified by the coloring layer, a
themanagementcontroldevicehasacalculationfu
of determining the game participant as awinner/los
gameandcalculatingabalanceofacasinosideon

for each game by using the result of winning/losing
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from the card distributing device and the result of
measurement of the position, the types, and the qua
the substitute currency for gaming placed by the ga

participant.

2. Themanagementsystemofatablegameaccording

1, wherein the management control device has a func
determiningthe quantity ofthe substitute currency
bymeasuringthenumbersofthecoloringlayersor
orthin-colodayersofthesubstitutecurrencyfor

by each game participant.

3. Themanagementsystemofatablegameaccording

1 or 2, the management system further comprising a
that holds the substitute currency for gaming for e
whereinthe managementcontroldeviceisconfigured
tomeasureatotalamountofthesubstitutecurrenc
disposedorthechipraybymeasuringhetypesan
ofthesubstitutecurrencyforgamingdisposedont

4. Substitute currency for gaming, whereinaplural
plasticlayershavingdifferentcolorsare stacked,

layeris included at least in the middle, and white
thin-colorayersarestackedonbothsidesofthe

toformastripepatternonasidefaceinastacki

the substitute currency for gaming comprising a

configuration enabling a type of the substitute cur

gaming to be specified by the coloring layer.
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5. The substitute currency for gaming according to

4,comprisingastructure having atleastfive laye

printrepresentingatypeofthesubstitutecurrenc

is applied to a surface of the white layer or the t

layer, atransparentlayeris provided as an outerm

and each interlayer is compressed by heat.

6. The substitute currency for gaming according to

4 or 5, wherein a mark is formed using UV ink or ca

inkonthe surface ofthe white layer or the thin-c

7. The substitute currencyforgamingaccordingto

ofclaims4to6,whereinembossingprocessingisp

the transparent layer of the outermost layer.

8. Thesubstitute currencyforgamingaccordingto

ofclaims4to 7, wherein R processingis performed

of the transparent layer of the outermost layer.

9. The substitute currencyforgamingaccordingto

of claims 4 to 8, wherein the coloring layer is for

plurality of layers.

10. Thesubstitute currencyforgamingaccordingto

ofclaims4to9,whereinanRFIDisbuiltinthec

11. Aninspectiondeviceinspectingthesubstitute

forgamingaccordingtoanyoneofclaim4to10,t

device comprising:
apassageincludinganinletandanoutputthrough

thesubstitutecurrencyforgamingcanpassinara
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achip type determining device thatdeterminesac
ofthestripeinthestackingdirectionoftheside
the side face of the substitute currency for gaming
through the passage;
amarkreadingdevicethatreadsamark,whichis
usingtheUVinkorcarbonblackinkonthesurface
substitute currency for gaming;
aprintinspectingdevicethatreadsaprintrepre
thetypearrangedonthesurfaceofthesubstitute
gaminginaverticaldirectionwithrespecttothe
a control device of the whole device, wherein
the control device is configured to inspect whethe
notthechiptypedeterminedbythechiptypedeter
matches a content of the print representing the typ
by the print inspecting device.
12. Amanagement system of substitute currency for
the management system comprising:
substitutecurrencyforgamingtowhichauniquel
can be individually identified is attached,
anIDreadingdevicethatreadsaunique ID attach
the substitute currency for gaming;
a storage in which the substitute currency for gam
is stored in a cashier of a game house;
agametable chiptrayinwhichthe substitute cur

for gaming is stored on a game table;
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a chip determining device that specifies types and
guantities ofthe substitute currencyforgamingst
game table chip tray and the storage by using the |
device; and
a management control device that manages the IDs
associatedwiththesubstitutecurrencyforgaming
in the game house,
whereinthemanagementcontroldevice hasfunction
registeringthelDsofthesubstitutecurrencyfor
to be used in the database in advance;
managing the IDs of the substitute currency for ga
present at least in the game table chip tray and th
together with presence information by using the dat
specifyingthesubstitutecurrencyforgamingint
table chip tray and the storage at predetermined ti
searching the database;
determining following events through the database
search,
1) an ID not presentin the database is newly pres
2) two or more same IDs are present; and
generatingan error signalwhen asituation of 1)
described above is present.
13. Themanagementsystemofsubstitute currencyfo
according to claim 12, wherein

the management control device further has function
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capableofwhentherdsschangearthepresence
currencyforgamingatleastinthe gametablechip
storage,recordingtimeoraplaceatwhichtherei
in association with the ID in the database;
searchingthedatabase,andwhenthereisthesitu
in which two or more same IDs are present, extracti
andinformationofthetimeortheplacerecordedi
with the ID in the database from the database and s
extracted information; and
specifyingtimewhenthe substitute currencyforg
towhichthelDisattached whichisdetectedfirs
the game table chip tray or the storage or a place
tablechiptrayorthestorageinwhichthesubstit
for gaming is stored.
14. Themanagementsystemofsubstitutecurrencyfo
according to claim 12 or 13, the management system
comprising:
a betareadetermining device that specifies the t
and quantities of the substitute currency for gamin

bet area of the game table by using the ID reading

functions of determining the following events thro

asearchothedatabasealsdoforthelDofthesub

for gaming present in the bet area of the game tabl

1) an ID that has not been present in the database

newly present,
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2) presence of two or more same IDs; and
generatinganerror signalwhenthereisasituati
1) or 2) described above.
15. Themanagementsystemofsubstitute currencyfo
accordingtoanyoneofclaims12to 14, whereinth
are attached to at least three positions on the sid
the substitute currency for gaming.
16. Themanagementsystemofsubstitutecurrencyfo
accordingtoanyoneofclaims12to 15,whereinth
areattachedthroughinkjetprintingbyusinginkt
in visible light.
17. Themanagementsystemofsubstitute currencyfo
accordingtoanyoneofclaims12to 16, whereinth
are attached through inkjet printing by using ink t
invisible in visible light.
18. Themanagementsystemofsubstitute currencyfo
accordingtoanyoneofclaims12to 17, whereinth
isattachedaspresence/absenceofmarksofaplura
and a plurality of columns.
19. Themanagementsystemofsubstitutecurrencyfo
accordingtoanyoneofclaims 12to 18, whereina
coating layer or varnish is disposed on the side fa
substitute currency for gaming.
20. Themanagementsystemofsubstitute currencyfo

accordingtoanyoneofclaims 12to 19, whereinth
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is an RFID.
21. Themanagementsystemofsubstitutecurrencyfo
according to any one of claims 12 to 20, wherein

the substitute currency for gaming has a configura
inwhichtheuniquelDisattachedtothesideface
printing and an RFID is built, and

themanagementcontroldevicehasafunctionofen
to manage ID information of the ID attached to the
associated with ID information of the RFID in a dat
22. Themanagementsystemofsubstitute currencyfo
according to any one of claims 12 to 21, wherein su
currency forgaming forms astripe patternonthe s
a stacking direction by employing a multi-layer str
whichapluralityofplasticlayershavingdifferen
stacked, a coloring layer is included at leastin o
andwhite layersorthin-colorlayersare stacked o
outer side than the coloring layer, and has a confi
enabling the type of the substitute currency for ga
specified by the coloring layer.
23. Substitute currency for gaming, comprising a
configurationinwhichuniquelDsareattachedtoa
positionsonasidefaceofawhitelayerandathi
atypeandmanufacturinginformationofthesubstit
for gaming can be specified by reading the ID by us

reading device, and the ID can be managed in a data
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24. The substitute currency for gaming according to
23,whereintheuniquelDsareattachedthroughink
by using ink that is visible in visible light.
25. The substitute currency for gaming according to
23 or 24, wherein the unique IDs are attached throu
printing by using ink that is invisible in visible
26. The substitute currencyforgamingaccordingto
of claims 23 to 25, wherein the unique ID is attach
presence/absenceofmarksofapluralityofrowsan
of columns.
27. Thesubstitute currencyforgamingaccordingto
ofclaims23to26 whereinatransparentcoatingl
isdisposedorthesidefaceothesubstitutecurr
28. Substitute currency for gaming, wherein
a unique ID that can be individually identified is
attached,
the unique ID attached to the substitute currency
gaming is read by an ID reading device,
the ID reading device can read the substitute curr
forgamingstoredinastorageheldbyacashierof
and a game table chip tray of a game table,
typesandquantitiesothesubstitutecurrencyfo
storedinthegametablechiptrayandthestorage
by a chip type determining device via the ID readin

the ID of the substitute currencyforgaming prese
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the game table chip tray and the storage is managed
with presence information by using a database,
thelD,bywhichatleastfollowingeventsareexa
1) an ID not presentin the database is newly pres
and
2) two or more same IDs are present, and
anoccurrenceofasituationofl)or2)described

can be determined, is provided.
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