FTRAULD DETECTION SYSTEM IN CASTINO

CROSS-REFERENCE TCO RELATED APPLICATION
[0001]

This application claims the benefit of Japanese Patent
Application No. 2015-163213, filed on August 3, 2015 and
Japanese Batent Application Na. 2015-206735, £iled on October
1, 2015 ia the Japanese Patent 0Efice, the disclosure of which

is incorporated herein in ite entirety by reference.

BACROROUND
Technical Field
{0602}

The presént invention relates to a system for detecting
fraud in a game in 2 cagino or an error or fraud at the time
of wagering chips or deoing settlement,

Related Art
[coo3t

Caminos ave attempting fo prevent vaxioug types of fraud.
The cagino ip eguipped with a surveillance camera for
gurveilling fraud to prevent fraud by detexmining frawd of
a game, fraud of a win or lose result, or fraud of collection

or redemption of chips from images from the survelllance

caneras.
{00047
Omn the other hand, in order to the number ot total amount

of wagerad chlps, proposed is a technigque of attaching an



wireless IC (RFID} tag to each chip to recognize the amount of

+thHe chip,

[ooas]

In a card game monitoring syabtem disclosed in WO
20157107902 &, fraud wonitoring is performed by determining
through image analysiles of movement of chips whether or not the
chipg placed on a ganing table are collected or redeemed in

accordance with a win or lose regult.

BUMMARY
[aooe]
Enbodiments of the invention seek to provide a new system
for detecting fraud in a game in a casino or an er¥ror or fraud

at the time of wagering chips or doing gettlement.

[0006a] According to an aspect of the invention, there is
provided a strange sitvation detechirng system in a casine
having -2 plurality of gaming tables, comprizing:

a game receording apparatus which records a progress of a
game played in the gaming table ag video image through a
camera;

an image analyzing apparatus which performs image
analysig on the video image of the recoxrded progress of the
game ;

a card distribution device which determines a win or lose
ragulé of each game in the gaming table; and

an intelligent type control device vhich detects strange
pituation occurved in the gaming table by using a result of

the image analyeis of the imade analyzing apparatus and a win
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or loge result of the card distribution device, wherein

the intelligent type contrel device has a structure
capable of specifying individual playera at each player
positions, each of the players being provided with an identity
numper for specifying the playexrs, and

the intelligent type cont¥ral device has a function Lo
store the detected gtrange gituation in agsgociation with the

identity number of the plaver who caused the strange

situation.

100071

There is also discloged a fraud dJdetection system in a
cagino having a plurality of gaming tables, including: a game
recording apparatus which recorxds & progress of a game plaved
in the gaming table as an inmage; an image analyzing apparatus
which performs image analysis on the image of the recorded
progress of the game; a win/lose result determining apparatus
which determines a win or lose wesult of each game in the
gaming table; and a contrel deviece which detecta Ffraud
pragticed in the gaming table by using a result of the image
analyeis by the image anmalyzding apparatus amd the wim or loge
result determined by the win/lose result determining

apparatus,



wherein the control device recognizes o position, type, and
number of the chips wagered by each player through the image
analyzing apparatus and recognizes a total amount of chips
in a chip tray of a dealer of the gaming table, performs
addition/subtraction caleulation of an increased/decreased
amount of the chips in the game calculated from the pogltion,
type, and numbér of the chips wagered by all the players in
the game and the win or loge result of the game obtained from
the win/lese result determining appavatus Lrom the total
amounit of the chips in the chip tray befors the settlement
of each game and compares a correct total amount of the chips
in the chip tray after end of the game and gettlement and an
actual total amount of the chipsg in the chip tray at the time
of the end of the game cbtained through the image analyzing
apparatus to determine wheiher oxr not there is difference
between the correct total amount and the actual total amcunt.
[ooos}

in the above fraud detection system, the control device
may recognize the position, type. and number of the chips
wagered by each player through the image analyzing apparatus,
recognize the actual total amount of the chips in the chip
tray at the time when the collection of all the amount of the
lost chips wagered by each player iz ended, and compare the
correct total amount of the chips in the chip tray added with
the increased amount of the chips in the chip tray in the game
frém the position, type, and number of the chips wagered by

the lost player from the total amount of the chips in the dhip



tray before the settlement of each game and the actual total
amount of the ¢hips in the chip tray to determine whether or
not there ig difference between the correct total amount and
the actual total amount.

[0009]

In the above fraud detection system, in the case where
the control device compares the correct total amount of the
chips in the chip tray added with the inereased amount of the
chipg in the chip tray in the gawme £rom the position, type,
and number of the chips wagered by the lost player from the
total amount of the chips in the chip tray before the
sattlenent of sach game and the actual total amount of the
chips in the chip tray and determines that there ls no
difference between the correct total amount and the actual
total amount and the control device compares the correct total
amount of the chips in the chip tray after the end of the game
and the settlement and the actual total amount of the chips
in the chip tray obtained through the image analyzing
apparatug at the time of the end of the game and determines
that there ig difference between the dorrect total amount and
the actual total amount, the control devige may determing a
mistake in payment and generate a payment mistake signal
indicating the miztake in payment.
foo10]

In the above fraud detection system, the chip tray way
be provided with a collection chip tray where the chips wagered

by the lost player are collected and Lemporarily stored, and



the image analyzing apparatus and the control device may
compare tha corrveét amount of chips in the collection chip
tray calculated from the position, type, and npumbsr of the
chipe wagersed by the lost player and the actual total amount
of the chips in the collection chip tray to determine whethar
or not there is difference between the correct total amount
in the zollection chip tray and the actual total amount.
[0o11]

In the above fraud detection systen, acgulsition of the
actual total amount in the chip tray after the end of tlie gane
and the settlement through the image analyzing apparatus way
be performed any one of:

1) the time when redemption foxr the winning chips is
ended;

" 2) the time when the cards used in the game are collected
to be discarded into a éilscard area of the table;

3} the time when a predetermined button attached to the
win/loge result determining apparatus is pushed; and

4} the time when a warker repredenting win or lese isg
returned to an initial state.

{ooL2]

In the above fraud detection system, when the control
davice determines that there ig difference that the recognized
actual total emount of the chips in the chip tray of the dealer
of the gaming table does not match with the
increased/decreased amount of the chips calculabted from the

amount of the chips wagered by all the players and the win



or lose result of the game, the game recording apparatus may
be configured to be capable of allocating indexes or time
points to the acguired images or reproducing the images
specified with a collection scene or a redemption scene of
the chips so that the record of the game where the difference
occurs can be analyzed in the game recording spparatus.
[ooa3)

In the above Eraud-detection system, the image analyzing
apparatus or the control device may have a structure where,
although a portion of or the entire chips among a pluvality
of the chips placed on the gaming table iz concealed due to
a blind spot of the camera, information on the bype, numbex,
and position of the wagered chips can he obtained.

{0014}

T the above fraud detection system, the control device
may have a structure capable of:

1) recognizming the position, type and number of the
chips wagered in each play pogition of the game fable and
compaxing the history of win and lose of each player obtained
from the win or lose regsult of each game and the amount of
the acquired chipg and the statistical data of previous games
to extract a strange sitvation; and

2) comparing a gtate that, at a play position of a
certain gaming table, the amount of betting chips at the lost
time is &waller than the amount of betting chips at the win
time and the statistical data of previocus games to extract

a strange albtuation.



[6015]

in the above frand detection system, the control device
may perform comparison determination as towhether or not the
recognized amcunt of chipes in the ¢hip tray of the dealer of
the gaming table is incresased or decrsased according to the
paid amount of the chips corresponding to the exchanged cash
or the paid amount of the cash corresponding te the sxchanged
thips after the exchange of cash and chips.

[0016]

In the above £raud detection system, the control device
way be Further provided with database storing history of
exchange of cash and the chips, and by referring to the
database in unit of a predetermined time or a day, and the
control device may be capable of performing comparisen
determination as to whether or not the recognized amount of
the chips in the chip tray of the dealer of the gaming table
ig incoreased or decreassad according to the paid amount of the
chips corresponding to the exchanged cash or the total amount
of the paid amount of the cash correpponding te the ekxchanged
chips.
joo1i7}]

Tn the above fraud deteccion systewn, the control device
may be capable of gpecifyving a player of the play position
extractad ag the difference or the strange situation through
the image analyzing apparatus.

[6018]

In the above fraud detection system, the control device



may have a caution function of informing about the exlstence
of the specified player in another gaming table when the
gpecified player departs and arrives at the other gaming
table.

[o018]

In the above fraud detection system, the control device
may have at least one of functions of dstermining as td:

1) whether or not there ig movement of chips during the
time interval from the start of extyxaction of cards or from
the game start operation of the dealer before the win or lose
result of the game is displayed by the card distribution device
in each game;

2} whether or not there 1ls movement of chips by a person
other than the dealer during the time interval when the dealer
collects chips wagered by the losers among the game
participants after the end of sach game;

2) whether or not a chip is added during the time
interval when the dealer collects chips wagered by the losers
among the game participants aftex the end of each game;

4) whether o not the dealer performs payment for a
popition of chips wagered by the winner among the game
participants after the end of each game; and

5Y whether or not the winner among the game participeagits
receives wagered chips aud paild chips after the end of sach
game ,

(o020}

Inthe above fraud detection system, the win/loge resulc



determining apparatus may be a card distribution device which
distributes the cards in the gaming table or a control device
which determines the win or lose result of each game from
information of the image analyzing apparatus reading the cards
distributed in the gaming table by using a camera.

[0021]

According to the fraud detection system as disclosed,
it is possible to detect fraud in collection and redemption
of chips in accordance with a win or lose result of a game.
[0022]

In addition, according to the system as disclosed,
although the cards are slanted by "card squeegee" frequently
performed by players in a baccarat game or the like, the rank
and suit of the cards caﬁ be determined by image analysis,
so that the total amcunt of chips being overlapped or being
in a blind spot together with the positions can be recognized.
In addition, fraud at the time of exchanging cash and chips
can be detected.

BRIEF DESCRIPTICN OF DRAWINGS
[0023]

FIG. 1 is a diagram illustrating an overview of a fraud
detection system in a casino having a plurality of gaming
tables according to a first embodiment of the invention;

FIG. 2B is a perspective diagram of chips illustrating
an exanple of different overlapped states of chips recognized

in the first embodiment of the invention;
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FIG. 2B is a perspective diagram of chips illustrating
an example of different overlapped states of chips recognized
in the Firet embodiment of the lnvention;

FIG. 34 ig a diagram illustrating detaills of & chip tray
in the first embodiment of the invention;

FIQ. 38 is a diagram illustrating another example of
a chip tray in the fixst embodiment of the invention;

FTIG. 4 im an enlarged diagram illustrating a wark
explaining stains of a card recognized in the first embodiment
of the invention;

FIG. 53 ig a plan diagram illustrating a font side of
a marker in the first embodiment of the invention;

FIG. 58 is a plan diagram illustrating a back side of
+he marker in the first embodiment of the invention;

FTG. § ig a diagram illustrating a simplified image of
a state of exchange of cash and chips recognized in the First
embodiment of the imvention;

FIG. 7 le a plan diagram illustrating an overview of
a fraud detection system in & baccaral game according te a
sacond. enbodinent of the invention;

FIG. 8 is a plan diagram illustrabing an overview of
a progress of a baccarat game in the fraud Getection system
acoording to the second empediment of the invention;

FIG. 9 is a diagram illustyating a sifuation that a
dealer in a baccarat game collects chipe which a casine side
wWing;

FIG. 10 is a dlagram ilYustrating a situation im the



il

second embodiment. of the invention that a dealer in a baccarat
game pays for a wining player (game participant};

FIG. 11 is a diagram illustrating a situation in the
second ewbodiment of the invention that a wining plaver (game
participant} in a baccarat game collects chips and receives
payout ;

FIG. 123 is & diagram 11lustrating an image as an object
of ilmage analveis for collection of chips which a casgine side
wine by a dealer in the fraud detection system according to
the second smbodiment of the invention;

FIG. 12B lg a diagram 11llustrating an image as an obhject
of image analysis for collecticn of c¢hips which a casino side
wing by a dealer in the fraud detection system according to
the pecond embodiment of the invention;

FIG, 12C is a diagram illustrating an image as an object
of image analysis for ¢ollection of chips which a casino side
wins by a dealer in the fraud detectlon gystem according e
the second embodiment of the invention;

FIG. 13 ig a dlagram illustrating an image as an object
of image analysis for fraudulent collection of chips in the
fraud detaction system according to the second embodiment of
the invention;

FIG. 14Aig a diagram 11llustrating an image as an object
of image analysis for collection of ¢hips which a game
participant side wins in the fraud detectlon system according
to the second embodiment of the lnvention;

FIG. 14B is a diagram illustrating an image as an object
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ot image analysis for collection of chips which a game
participant side wine in the fraud detection system according
to the sevond embodiment of the invention;

FI¢, 14C iga diagram illustrating an image as an object
of image analysis for collection of chips which a game
participant side wing in the fraud detection system according
to the second embodiment of the invention:

FIG. 14D is a diagram illustrating an image ag an ohject
of image analysis for collectiom of chips which a. game
participant side wins in the fraud detection system according
ro the second embodiment of the invention;

FIG. 15 i a sids crosg-sectional diagram illustrating
a card distribution device in the second embodiment of the
invention;

FIG. 16 is a dlagram illustrating an example of a card
in the second embodiment of the invention;

FIG. 17 ig a partial cutaway plan diagram illustrating
main compenents of a card guiding portion of the card
gistribution devide in the second enbodiment of the invention;

FIG. 184 ig a side cross-sectional diagram illustrating
main components of a modified example of the digtribution
restricting device which restricts entering and exiting of
carde from a card contalning portion of the card distribution
device in the second embodiment of the invention:

FIG. 188 is a side cross-sectional diagram ilinstrating
main components of a distribution restricting device which

restricts entering and exiting of cards from a card containing
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portion of the g¢ard distxibution device in the second
embodiment of the inventicn; and

FIG. 19 is a diagram illustrating a relationghip between
putput wave forms of sengors and maxrks inthe carddistribution

device im thHe mecond embodiment of the invention.

DETATLED DESCRIPTION
fno24)

First Ewbodiment

In & casino such as a casino, bighly stacked chips are
placad on a gaming table, and thus, there is a problem in that
a total amount of the chips cannot be accurately read by an
IC tag reading device provided under the gaming table. If
the sensitivity of the reading devigce lg heiglitened, chips
placed at other pogsitions (win or ldse depends onthe position)
msy be added, and thus, there is a problem in that the total
amount of chips at each position camnot be recognized. In
addition, in image capturing of a camera, there isa prohlem
in that the total amount of chips cannot be recognized because
a blind spot is formed according to a viewing angle of the
camers, or entering into & shadow caused by overlap.
[0025]

In addition, if cards ave slanted by “card sguesgee”
(behavior of bending a face-dowrl card to enjoying & rank of
the card little by little) or the like which is fregquently
performed by players in a baccarat game, there iz a problem

411 Ehat Tanks and suite of cards cannoet ke determined through
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image analysis using cameras.
[oo26]

1 addition, fraud in the gaming table is further more
sophisticated, and thug, there is a new problem in that fraud
py an advanced betting method which cannot be found through
simple detection of largeness ox the 1ike in the winning amount
in the gaming table cannot ke detected by the camera ox by
tracking the winning amount. INn addition, fraud according
to conspiracy of a dealer and a player is not sufficiently
prevented in the related art,

[0027]

in order Lo solve the above-described problems, in a
£1rst embodiment, a fraud detection system in a casino having
a plurality of gaming tables is configured to include a gawe
recording apparatus which records a progress of a gawne playved
in the gaming table including a dealer and a player as an image
through a caners, an image analyzing apparatus which performs.
image analyseis on the image of the recorded progress of the
game, a card digtribution device which determines a win or
lose result of each game in the gaming table, and a control
device which detecte fraud practiced in thé gaming table by
ueing a result of the image analysis by the image analyzing
apparatus and a win or lose result determined by the caxd
distribution device.

[0028]
Tn addition, in the fraud detection system, the card

digtrilution device has a structure capable of reading ranks
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of the cards distributed. The contral device has a structure
capable of determining match or mismatch by checking
information on the rank obtained from the image of each card
distributed in the gaming table by the image anaiyzing
apparatug and information on Ehe rank of the card read by the
vard distributlion device.

100291

n addition, in the Ffraud detsction system, the ilmage
analyzing apparatus or the control device hag an artificial
intelligence utilizing type structure or a deep learning
structure capable of obtaining information on rank of a card
from the card which is digtributed in the gaming table and
is folded or stained by a player.

[o030]

Iriaddition, in the fraud detection system, the control
device tecognizes positions, types, and numbers of chips
wagered by players through the image analyzing apparatus and
deternines by image analysis of a progress of the game through
the image analyzing apparatus whether or mot the collesction
of the lost chips wagered by each player and the redemption
for the winning chipe are correctly perforued im accordance
wikth a win or lose respult of the game.

(o031}

In addition, inm the fraud dstection system, the image
analyzing apparatus or the control device has an artificial
intelligence utilizing type structure or a deep learning

structure where, although a portion of or the entire chips
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among & pluralicy of the chips placed on the gaming table iz
toncealed due to a blind spot of the camera, the information
on the type, number, and position of the wagered chips can
be obtained,

[oo321

in addition, in the fraud detection system, the control
device has an artificial intelligence utilizming Ltype
gtructure or a deap learning stﬁucture. where compariszon
calculation according to the win or lose result of the game
can be performed on whether or not the recognized amount of
the chips in the chip tray of the dealer of the gaming table
ig increased/decreaged according to the collacted amount of
the lost ¢hips wagered by each player and the paid amount of
the winning chips after the end of the game and the settiemaent.
[0033]

In addition, in the fraud detection system, the control
device has dn artificial intelligence utilizing type
gtructire or a deep learning structure capable of recognlzing
the position and amount of the chips wadered in ecach play
positlon of the game table and comparing the history of win
and lose of each player obtained from the win or lose result
of each game and the amount of the acguired chipg and the
statistical data of previous games to extract a strange
gituation,

[0034}
In addition, in the fraud debection system, the control

device hag an artificial intelligence utllizing type
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structure or a deep learning structure capable of comparing
& state that, at a play position of a cextain gaming table,
the amount of betting chips at the lost time is smaller than
the amount of betting chipe at the win time and the statistical
data of previocus games to ektract a gtrange situation.
[0035]

In addlition, -in the fraud detection system, the control
device has a structure capable of extracting the strange
gltuation through the image analyzing apparatus or spacifying
individual players at the player positions where winming of
a predetermined amount or more ogcurs.
f003s6]

In addition, in the fraud detection system, the control
device hasg a caution funchtion of informing about the existence
of the specified plaver in amother gaming table when the
specified player departe and arrives at the other gaming
table.

[e037}

In order to solve ths dbove-described problems,
according the invention, there is provided a fraud detection
gystem in a casino having a plurality of gaming tables is
configured to include a game recording apparatus which records
& progress of a game played in the gaming table including a
dealer and a player as ap image through a camera, a card
distribution device which determinss a win or loze result of
each game in the gaming table, an image snalyzing apparatus

which performs image analysis on the image of the veécorded
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progréss of the game, and a control gdevice which can detect
ragh and chips in the game table by using a result of the image
analysis by the image analyzing apparatus.

The imege analyzing apparatus or the control device has
an artificial intelligence utilizing type structure or a deep
learning structure capable of detecting the exchange of cash
and chips in the gaming table in a gituation ether than the
state that the dealer is dsaling basged on information from
the card distribution device oxr the dealer, capable of
recognizing the total amount of the cash which is genuine cash
verified by black light and recognizing the total amount of
the chips even in the state that a portion of or entire cne
chip among & plurality of the chips placed on the gaming table
ag an exchange object is concealed due to a blind spot of the
camexa, and capable of comparing the total amount of cash
placed on the gaming table by the player and the total amount
of chips placed by the dealer to debermine whether or hot the
two amounts match with each other.

[0038]

In addition, in the fraud detectlion system, the control
device has an artificial intelligence utilizing type
structure or a deep learning structure gapable of performing
comparison caleulaticom ag to whether or not the wecognized
amount ‘of chips in a chip tray of a dealer of the gawming table
ig increaged or decreased according te a pald amount of the
chips corresponding to the exchanged cash after axchange of

caegh and chips for mettlement.
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[6039]

In addition, in the frand detection pystem, the control
device hag an artificial dintelligence utilizing type
gtructure or a deep learning gtructure where, after the
exchange of the ¢ash and the chips £0x settlement, conparison
caloulation of match or mismatch between the input amount of
the cagh according to the input by the dealer and the total
amount of the cash according to the result of the image
analyvais by the image analyzing apparatus can be performed.
Inaddition, the control device has an artificlal intelligence
utilizing type structure or a deep learning structure capable
of performing—ecemparison calculation of match or mismatch
petween the total input amount of the cash according to the
input by the dealer in the gaming table for which the dealer
is responaible and the total amount of the casgh according to

thée result of the image analysisg by the image analyzing

apparatus.
f0040]

Bocording to the fraud detection gystem of the
embodiment, although the cards are slanted by "card squeeges!
frequently performed by players in a baccarat game or the like,
rhe rahk and suit of the cards can be determined by lmage
analysis, so that the total awount of chips being overlapped
or being in a blind spot together with the positions can be
recognized. Inaddition, fraud at the time of exchanging cash

and chips cau be detected.

(6041}
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Hereinafter, an overview of the fraud detection systeém
in the cagino having a plurality of the gaming tables in the
£iret embodiment will be described more in detail. FIG. L
is a diagram illustrating the overview of the system. The
fraud detection system in a ¢asine having a plurality of gaming
tables 4 is configured to include a game recording apparatus
1l which rvecords a progress of & game played in the gaming
table 4 inciuding a player (game participant) 6 and a dealexr
5 as an image through a plurality of cameras 2, an image
analyzing apparatus 12 which performe image analysis on the
yeoorded image of the progress of the game, and a vaxd
distribution device 3 which hag a function of determining a
win or lose result of each game in the gaming table 4 and
displaying the win or lose result. The card distribution
device 3 is a go-valled electronie shoe used by the skillsd
in the art and has a structure where a game rule is programmed
in advance and win or lose of the game can be detexmined by
reading information of the cards Cdistributed. For example,
in a bacearal game, banker win, player win, or tie is basically
determined by a rank of two or three caxds, anda determination

result {win or lose result) is displayed by a resull display

Jamp 13.
{o04z]

The fraud detection syestem is configured to further
inclufie a conkrol device 14 which compares the actual rank
of the caxrde according to the result of the image analysis

Ly the image analyzing apparatus 12 and the win or loge result



21

determined by the card distribution device 3 to detect Eraud
{for exanmple, mismatch between a sum of ranks of distributed
cards and a win of lose result) performed in the gaming table
4, The card distribution device 3 has a structure capable
of reading rank (A, 2 to 10, J, Q, K) and suit (heart, spade,
or the 1ike) of the card C marually distributed by the dealer
5., The contrel device 14 has a structure capable of
determining match or mismatch by checking information on rank
and suit obtained from the image {captured by using the camera
2) of each card distributed in the gaming table 4 by the image
analyzing apparatus 12 {(using artificial intelligence) and
information on rank and suit read by the card distribution
device 3. In this fraud detection system, each of the image
analyzing apparatus 12 add the control device 14 has a
structure including a computer configured with an integrated

or plural components, a program, and a newory in a complex
manner .
{0043]

Each of the image analyzing apparatus 12 and the control
device 14 has an artificial intelligence utilizing type
structure or a deep learning structure where, with reapeqt
to even a card ¢ which is distributed in the gaming table 4
and is folded or stained by the player 6, information on rank
of the card can be abtained. Ag illustrated in FIG. 4, there
occurs a pltuation where the stained card ¢ ig difficult to
dietinguish clover from spade 1t., BEven in this case, suit

determindbion can be performed by image analysis and
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determination using an aartificial intelligence utilizing
type computer or cotitrol systém and a deep learning
{structiire) technigque. In addition, although the cards are
slanted by "card squesges”® Ifrequently performed by players
in a baccarat game or the like, the sults or ranks of the cards
before deformation can be recognized by using seif—leaming
or the like ¢of a large number of images in a medified example
by artificial intelligence utilizing type computer or control
system and a deep learning (structure) techhnique. Since the
artificial intelligence utilizing type computer or contral
system and a deep learning {structure) technique are
well-known and available by the skilled in the art, the
degcription thereof is omitted.

(00424}

The control device 14 having an artificial intelligencse
utilizing type gtructure or a deep learning structure can
recegnize, through the camera 2 and the image analyzing
apparstus 12, the position (player, banker, ox paix) of the
betting area B on which the player & wagers the chip 9 and
the types (different amount values are degignated to different
colors of the chips 9) and the number of the wagered chips
9. Tn many case, the chips 2 are not aligned and stacked in
the vertical dilrection, hut as illustrated in PIG. 2A, the
chipe are deviated and overlapped. In this case, it is
assumed that, when the camera 2 ig disposed in a direction
of an arrow X illustrated in FIE. 2A (or when the direction

of the cliip 8 bhecomes & blind spot direction relatively) . as
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iliugtrated in FIG. 28, the chip 2 4is not geen {(in & blind
spet) . TInanartificlal intelligenceutilizing type computer
or control gystem and a deep learning (etructure) technique,
by using a self-learning function ox the like, concealing or
the like (including concealing of a porticn of one chip and
contealing of the entire chip) of the chip 9 caused by the
blind gpot ls recogrnized, so that the number of chips or the
1ike can be accurately recognized. In thiz wmanner, since
which pogition (player, banker, or pair) of the betting area
8 the chipg 9 are wagsred omn, types of wagered chips 9
(different amount values are designated to different ¢olors
of the chips 9), and the numbey of chips can be recognized,
the control device 14 determines by image analysis of a
progress of the game through the image analyzing apparatus
12 whether or not collection {(indicated by an arrow L) of lest
chips wagered by the players € and redemption {(9W) for wined
chipe to the winning player 6W are correctly performed in
accordance with a win or lose repult of the game determined
by the card distribution device 3 for each game.

[op45s]

The control device 14 is capable of performing ahalysis
and recognition of the total amount of the chips 9 in the chip
tray 17 of the dealer & of the gaming table 4 by using the
image analyzing spparatus 12 and is tapable of performing
comparison calculation accoxding to the win or lese result
of the game as to whether or not the total amount of the chipe

9 in ths chip tray 17 is increased or decreased according to
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tpe amount of the collection of the lost chips 9 wagered by
the players 6 and the redemption (9W) of the wimning chips
of the wimning player 6W after the end of the game and the
gettlement. Although the total amount of the chipsg 9 in the
chip tray 17 are always checked by means of RFID or the like,
whether or not the increased or decreaged amount 1s correct
is performed by the control device 14 allowing the image
analyzing apparatus 12 to perform iwmage analysis of the
progress of the game, 2An artificial intelligence utilizing
type structure or a deep learning structurs is used for these
gopnfigurations.

[0046]

In this example, since fraud or error iz detected based
on the ipformation of the win or loge result of the game;
information as to what position {player,. banker, or pair} of
the hetting area 8 how many and what type of the chips 9 are
wagerad on, and the increased/decreasged amount of the chips
¢ in the chip tray 17 after the collection of the lost chips
and the redemption for the winning chips 2, fraud ox error
¢an be detected although the recognition of the movement of
the chips 9 after the end of the game, that is, the movewent
of the wagered chips 9 toward the player side or the novement
taward the dealey gide lg not pexiocrmed.

[0047]

Hereln, for example, in the baccavak, the win or lose

result of the game can be deterwined in accordance with tha

rule of the baccarat by reading the rank of a card C fed out



in the game in the card distribution device 3. In additiom,
the win or locse result of the game can be determined by
capturing an image of the gaming table 4 by uging the camera
2, analyzing the image by using the image analyzing apparatus
12, and matching the analysis tresult with the game rule by
uging the control device 14. In this case, the camera 2, the
image samalyzing apparatus 12, and the cobtrol device 14
constitute a win/lose result determining apparatus.
Informaticn on the players at each play position 7 and
information ag to what position {player, banker, or pair) of
the betting area 8 how many and what type of the chips 9 are
wagered on can be obtained by capturing an image of the chips
3 placed on the ketting arsa 8 by usging the camera 2 and
analyzing the image at each play position 7 by using the image
analyzing apparatus 12.

[0048]

n addition, the increased/decreassd amount of the
chips 2 In the chip tray 17 before and after the collesection
of the lost chips 9 and the redemprtion for the winning chips
9 can be calcoulated by conparing total amount of the chips
9 in the chip tray 17 before the collection of the lost chips
9 and the redemption for the winning chips 2 and the total
amount of the chips ¢ in the chip tray 17 after the collection
of the logt chips 9 and the redemption for the winning chips
9, The tatal amount of the ghipg 2 in the chip tray 17 before
the collection of the lost chips 9 and the redemption for the

winning chips 9 and the total amount of the chips 9 in the
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chiip tray 17 after the collection. of the lost chips 9 and the
redemption for the winning chips 9 can be detected by capturing
an image of the chip trdy 17 containing the chips 9 by using
the camera 2 and analyzing the image by using the image
analyzing apparatus 12. In addition, the total amount of the
chips 9 containad in the chip tray 17 may be detacted by burying
RFIDg representing the amount is in the chips 9 and providing
an RFID reader to the chip tray 17.

[0049]

For example, the total amount of the chips 8 in the ¢hip
tray 17 before the start of the gamse is denoted by Bb, and
the total amount of the chips ¢ in the chip tray 17 after the
end of the game and the end of the colleactlionof the logt chips
and the redemptionm of the winning chip is dencted by Ba. In
addition, in the game, the total amount of the entire play
positiomg 7 in the plaver area where the chips 9 are wagered
ig danoted by bp, the total amount of the entire play pesicions
7 in the banker area where the chiips 9 are wagered is dencted
by bb, and the total amount of the entire play positions 7
in the tia area where the chipg 2 are wagered ie dencoted by
bt. For example, in the case where the win or lose result
of the game is banker win, Ba-Bb = bp - bb + bt needs to be
gsatisfied, Altermatively, the total amount Ba of the chips
9 in the cdhip tray 17 after the end of the game needs to be
{Bb + bp - bb + bt}. In the case where the above condition
ig not gatigfied, it may be determined that fraud or mistake

otcurg in the collection of the chips or the redemption for
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the chips.
[0050]

FIG. 3A is a diagram illustrating details of the chip
tray in the embodiment, and FIg¢. 3B ig a diagram illustrating
another example of the chip tray. The chiptray 17 iz provided
with a collection ¢hip tray 171 where the chips %L wagered
by the Iost player §L are collected. and temporarily atored
and a redemption chip tray 172 where to-bs-redeemed chips W
are stored. The imags analyzing apparatus 12 and the control
device 14 checks the position, type, and number of the chips
9L wagered by the lost player 6L and calculate the increased
amount. of the ¢hips 0L in the game {(coxrect amount of the chips
9 in the collection chip tray 171). In addition, the image
analyzing apparatus 12 and the control device 14 checks the
actual total amount of the chips 9 in the chip tray 171 after
the collection and compares the correct total amount and the

actual total amount to deternwiine whether or nobt there is

differences.
{0051

In addition, the redemption for the chip 9W tothe wining
player 6W is performed by using the chips 2 in the redemption
chip tray 172, and the inage éxnalyziiag apparatus 12 and the
control device 14 can mecure an ehnough time te recognize the
actual btotal amount of the chips 2 in the collection chip tray
171 after the ¢ollection.

[oo00]

The gaming table 4 ig provided with a discard axea 41



28

and/or a discard alot 42 for discarding the cards C used in
the game. Whan the game is anded, the cards C uged in the
game are collected and discarded in the discard area 41 or
the discard slot 42 on the gaming table 4.
[ooo0]

The gaming table 4 is further provided with a watker
43 indicating win or loma of the game. FIG. 44 is a plan
diagram illustrating a front side of the marker; and FIG. 4B
ig 2 plan diagram illustrating a back side of the marker. In
a baccarat game, uged are two types of merkersg, that is, a
marker 43a indicating win of a plaver and a marker 43b
indicating win of the banker. When a resgult of the game isg
decided, the dealer 5 faces down the marker of the winning
gide of the player and the banker. Therefore, the win or lose
of the game can ba eagily found on the table. After the end
of the gcollection of the ¢hips % and the redemphtion, the
faced-down maker is returned to the initial state by the dealer
5, If the maker is returned to the initial state, the state
denotes that the next game can be gtarted.
foos2]

In this manner, in the embodiment, the contrel device
14 caloulates balance in chips from the amount of the betting
chips on the gamin;g table 4 for each game and the win or lose
result of the game and verifies the increased amount of the
balance of the ¢hips ln the chip tray 17 after the game. If
the difference is detegted in the varification, the contrel

device 14 issues caution or adds the record indicating this
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mesaadge to the record of the video captured by the camera 2.
A casino wanadger ¢ai investiligats the cause of the difference
by checking the video.

{0053]

In the smbodiment, the fraud detection system performs
addition/subtraction caloulation of the increasged/decreased
amount of the chips in the game calcoulated from the pogition,
type, and number of the clips 9 wagered by a1l the players
6 in the game and the win or lose result of the game obtained
from the win/lose regult dete.rmining apparatus Erom the total
amount of the chipe 8 in the chip tray 17 before the settlement
of each game and compares the correct total amount of the chips
9 in the chip tray 17 after the end of the game and the
settlement and the actual total amount of the chips ¢ in the
chip tray 17 at the time of the end of the gane cbtained through
the image analyzing apparatus 12 to determnine whethey or not
there ig difference between the correct total amount and the
avtual ktotal amount.

(00541

The contreol device 14 recognizes the position, type,
and nunber of the chips wagerad by each player through the
image analyzing apparatus 12, recognizes the actual total
amoumt of the chips in the chip tray at the time wheil the
collection of all the amount of the lost chips wagered by sach
player is ended, compareas the coxrect total amount of the ¢hips
9 in the chip tray 17 added with the increased ameunt of the

chips in the chip tray 17 in the gams from the position, type,
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and nunber of the chips wagered by tle lost player from the
total amount of the chips in the c¢hip bray before the
settlenent of each game and the acbtual total amount of the
chilps 9 in the chip tray 17 to determine whether or not there
ig differenca between the correct total amourtt and the actual
total amount,
[0055]

in the case where the control device 14 compares the
correct total amount of the chips 9 in the chip tray 17 added
with the increased amount of the chips in the chip tray 17
in the game fyrom the position, type, and number of the chipg
9 wagerad by the lost playesr from the total arnount of the chips
9 in the cdhip tray 17 before the settlement of each game and
the gotual total amount of the chipg 2 in the chip tray 17
and determines that there is no diffexrence betweean the correct
total amount and the actual total amount and the control device
compares ithe correct total amount of the chips in the chip
tray 17 after the end of the game and the sesttlement and the
actual total amount of the chips 2 in tfnka chip tray 17 obtained
through the image analyzing apparatus 12 at the fime of the
end of the ganeg and determines that there is difference between
the gorrect total amount and the actual total amount, the
control devide deterwines a mistake in payment and generates
a payment mistake signal indicafing the mistake in payment.
[0055])

The ¢hiip tray 17 is provided with a collection chip tray

171 where the chips 9 wagered by the lost player are collected



and temporarily stored. The image analyming apparatus 12
compares tha correct tofal amount of the chips 2 in the
collection chip tray 171 added with the increased amount of
the chips 9 in the gamé calculated from the position, type,
and.nunber of the chips 9L wagered by the logt plavar and the
actual total amount of the chips 9 in the collectieon chip tray
171 to determine whether or not there is difference between
the correct total amount and the actual tokal amount.
[0057]

When the control device 14 determines that there is
difference that the recognized actual tc;tal_ amount of the
- chipg 2 in the chip tray 17 of the dealer S of the gaming table
4 does not match with the increased/decreased amount of the
chips caleulated from the amount of the chips wagered by all
the players and the win or-lose result of the game, the gawme
recording apparatus 11 may allocate indexes or time points
to the acquired images or may reproduce the lmages specifled
with a collection scene or a redemption scens of the chips
9 8o that the record of the game where the difference ocours
can be enalyzed in the game recording apparatus 11,

[0000]

In this manner, the control device 14 acquireg the total
amountt of the chipg in the ¢hip tray 17 after the end of the
game and the gettlement through the image analyzing apparatus
12, and in this cage, the determinarion after the mettlement
ig performed at any one of the times 1) to 4) as follows.

1) The time when redemption for the winning chips ¢ is
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ended.

2) The time when the cards C uged in the game are
coliected Lo be discarded into a digcard area 41 or a discard
slot 42 of the table;

3} The timeé when a predetermined button attached to the
winf/lose result determining apparatus ls pushed; and

4) The time when a wmarker 43 representing win or lose
is returned to aun initial state,

[o058]

In addition, the control device 14 has an arxrtificial
intelligence u'tilizing type structure or a deep learning
structire capable of extracting a strange situation {(set hy
the casino side) by recognizing the pogition {position of
player, banker, or pair wagered) -and amount {(type and number)
" of the chips wagered on sach play position 7 of the gaming
table 4, comparing the history of win and lome of esach player
6 obtained from win or loge result of each game and the amount
of the acquired chips (winning amcunt) and the statistical
data of a large ﬁumber of previous games (big data).
Typically, the control device 14 has an artificial
intelligence utilizing type structure or a deep learning
structure, where, in the case where an winning amount of a
certaln amount (one willion dollara) or more ccours and the
state that the amount of betting chips at the lose time is
small and the amount of betting chips at the win time is large
at a play position 7 of a certain gaming table 4 coitinues

sayvaral gathes, the state can be extracted as & strange
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situation by comparing the state and the statistical data (big
data or the like} of previous games.
[0059]

In addition, the control device 14 {integrated with the
image analyzing apparatus 12) of the fraud detection system
has a structure capahle of extracting a strange sitvation or
specifying individual player 6 at the play position 7 which
the player wing a predetermined amount or more, With respect
to bthe gpecifying of the player 6, in the image analyzing
apparatug 12, an image of a face is obtained by extraction
of feature peoints, and identification number {IB) is provided
to specify the player. In addition, the control device 14
has a cautlon function of informing about the existence of
the specified player in ancther gaming table when the
specifiad player 6 departs and arrives at the other gaming
table. More specifically, a pit manger managing each gaming
table 4 oy each table manager {or a dealer) is Informed, so
that the strange situation can be Ffurther prevented.
[ooB0]

Inaddition; conbrol device 14 igprovided with databage
atoring history of exchangs of cash K and the chips 9. By
referring to the database in unit of a predetermined time or
a day, the control device performs comparison determination
as ta whether or not the recoguized amdunt of the chips 9 in
the chip tray 17 of the dealer 5 of the gaming table 4 is
increaped or decredsed according to the pald amount of the

chips 9 corresponding to the ewchanged cash ¥ or the total
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amount of the pald amount of the cash X corresponding to the

exchanged chips 9.
[oos1l

In addition, in the above-described example, the
history of win and lose and the amount of the acguired chips
(winning amount} for each play position 7 may be surveiled
without specifying individuald player 6. Inthis casge, if each
player ¢ leaves the seat, the player & camnot be tracked.
However, the gtrange situation whewxe the amount of betting
chips at the Jose time at the specified play popition 7 of
ope game table 4 is small and the state that the amount of
betting chips at the win time ip large continues for several
games can be detected. Next, in the case where such a play
pogition 7 is detected, it is suspected that there is fraud
or grror at the play pesition 7. Next, by verifying the video
obtained by capturing an image of the play position 7, the
fraud or error can be found.

[oo62]

More specifically, the camers 2 is installed to capture
at least an image of the chips & placed on the betting area
8 of the gaming table 4. The image analyzing apparatus 12
analyees the image captured by the camera 2 to detect which
of the positions "player®, "bankexr", and "tie® of the betting
area 8 the chipe are placed on for each user pogition 7 and
the awount of the placed chips. In addition, the card
distribution device 3 also functiong as a win/lose result

determining apparatug te determine Che win or loge result of



the game. The control device 14 records (Burveils) the
history of win and lose and the amount of the acquired chips
{acquired amount of chips) for each play position 7 based on
the position (player, banker, or tie) of the betting area 8
on which the chips 9 are placed and the win or logse result
of the game. In addition, any one of the history of win and
lose and the acquired amount of chips may be recorded. In
the case of a strangs sitvation (set by the caszino gide) that
the history of win and lose and/or the history of the acquired
amount of chips are strange in comparison with the statistical
data of a large nuwber of previocus games (big data), the
control device 14 specifies the player position 7 as a play
position where fraud is suspected to cccur.

{0063]

In the cvase where fraud is suspected to ocour at a
certain player pomition 7, the Iraud detection system may
generate alarm {light, sound, oxr vibration) so that at least
dealer can perceive at thig time. Theérefore, at least at this
moment, by stopping the subsequent game or the like, it is
possible to prevent the fraud firom continuously occourring.
In addition, information indicating that fraud lg sumpacted
to occour may be added to the image captured and recordsd by
the camexa 2, Therefore, by checking videc, it lg possible
to find a cause of the suspiecion of the fraud.

[0064]
The fraud detection system in the casino having the

gaming table according to the embodiment further has a
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function of pexrforming inspection at the time of exchange of
cagh and chips which is freguently performed in the gaming
table 4. In the casginoe such as a casino, befors a game, the
player 6 exchanges money {(cash or the like) and gaming chips
at a predetermined cashier cage. When the plaver 6 spends
all chipg, the player may exchange cash and chips 9 on the
gaming table (baccarat table or the like) to continucualy do
the game without leaving the seat ffo‘m the gaming table 4.
Howevey, at the point, there iz 2 chance of Fraud between the
dealer 5 and the player. On the gaming table {baccarat table
or the like), the exchange of the cash and the chip 2 needs
to be performed when the game is not in progress. In order
to deterwlne the win or lese of the game, the card distribution
device 3 can detect card dealing start and dealing end {time
of determining the win or lose). Therefora, the card
distribution device 3 detecks a situation other than daxd
distributing {dealing)}, and the control device 14 datects the
exchange of the cash and the chips 9 in thé gaming table 4
in the situation other than the card dealing (illustrated in
FIG. 6} . The card dealing (or the gituation other than the
card dealing) can be detected by the card distribution device
3 or based on the lnformation obtained from the behayior of
the dealer 5,
[0065]

The control device 14 can recognizée the wumber and
amount of cash K by performing the image analysis on the

surface of the cash. In addition, in the gaming table 4,
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whether or not the cash K in exchange For the chipg 9 is genuine
is performed by ixradiating the cash with black light to detect
a genuine mark G of the cash. As illustrated in FIG. 6, the
control device 14 has an artificial intelligence utilizing
type structure or & desp learning structure capable of
varifying the genuine wmark & through thé image analysis,
recognizing the total amount of the genuine cash, recognizing
the total amount of the c¢hips even in the state that a plurality
of chips ag an exchange object placed on the gaming table are
concealed due to a blind spot of the camera 2, and comparing
the total amount of the cash X placed on the gaming table 4
by the player and the total amount of the chips 9 placed by
the dealer 5 to determine whether or not the two amounts match
with sach other.

[0068]

The control device 14 has an artificial intelligence
ubilizing type structure or a deep learning structure capable
of performing comparison calculation ag to whether or not ths
total amount of the chips 9 in the chip tray 17 of the dealex
5 of the gawming table 4 is increased or decreased according
to the paid amount of the chips corresponding to the exchanged
cash after the exchange of cash and chipg and the settlement.
The case where the total amount of the chips 2 in the chip
tray 17 of the dealer 5 is always checked by the RFID or the
like of the chips 9 in advance may be congiderad. Inaddition,
the total amount of the chips % contained in the chip tray

A7 van be detected by capturing an image of the ¢hip bray 17



ag

containing the chips 9 by using the camera 2 and analyzing
the image by using the image analyzing apparatug 12,
[e0671

In addition, the control device 14 verifies match
betwesan the ilncrease or decrease of the ampunt of the chips
9 in the chip tray 17 and the exchanged amount of the chips
according to the result of the image analysis of the gaming
table 4 before and after the exchange of cash and chipsa. The
paid amount of the cash may be input to the control device
14 by the dealer 5 through key input or the like. The paid
amount of the cagh may be specified by the canera 2 capturing
an image of the gaming table 4 where the cash is being paid
and by the image analyzing apparatus 12 analyvzing the image.
[p058]

As described shove, the ¢ontrol device 14 determines
whether or not the decreased amount of the chips ¢ in the chip
_tray 17 due to the exchange of cash and chips matches with
the amount of the cash paid to the dealer 5 by the player 6.
In addition, the control device 14 is an intelligence control
device and has an artificial intelligence utilizing type
gtructure or a deep learning structure capable of performing
comparison calculation of mateh or mismateh between the input
amount (typically, ebtained by key input or the like) ©f the
cash by the dealer 5 and Che calculated amount of the cash
obtained from the result of the image analysis by the image
analyzing apparatus 12 aftexr the exchange of cash and chips

and the setblewment.
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[0069]

In additicm, the control device 14 has an artificial
intelligence utilizing type structure or & deep learning
structure capable of performing comparisoh calculation of
watch or mismatch between the total input amount of the cash
acoording to the input by the dealer inm the gaming table 4
for wvhich the dealer is responsible and the total amount of
the cagh according to the result of the image analysis by the
image analyzing apparatus 12.

(0070}

The control device 14 performs conparison determination
as to whether or not the recognized amount of the chips 9 in
the chip tray 17 of the dealer 5 of the gaming table 4 is
increased or devreased accdording to the paid amount of the
chipe 9 corresponding to the exchanged cash ox the paid amount
of the cash corregponding to the exchanged ¢hips ¢ after the
srchange of the cash and the chips 5.
fooT1]

Second .Embodiment

Among many table games played in a casino such ag a
casgino, there are baccarat and blackjack. In such a gawme,
a standard deck of 52 playing c_aras ig uged, the playing cards
are distributed on the game table firom a card distribution
device including a plurality of decks (gix to npine decks or
ften decks) which gare shuffled in advence, and win or loge is

determined according to the number of distributed c¢ards and

a game wule.
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[o072}

The distributicn of the cards £romthe card distribution
device and the settlement of betting money to a player {gams
participant) are perforwed by a dealer or the like who is
responsible for the gaming table. Ina casino suchas a casine,
prevention of ervar or fraud in the gettlement of the betbing
money for the player (game participant) is attempted.
[0g72]

WO 2015/107202 A discloses a card game monitoring system
of reading movement of chips by using a survelllance camera
and checking whether or not betting money is paid to a winner.
[0074]

I a bacearat or a blackjack, there are problems in that,
in the betting by & player or in the settlement for betting
mongy to the player (game participant) by the dealer, timing
of performing the betting and the settlement, who plades the
chips, oxr who takes the c¢hips canoot be detected, and thus,
vhether or not these are correct cammot be recognized.
[0075]

In order to solve the abhove-described problems,
according to the sscond embodiment, a fraud detection system
in a cagino including a gaming table incdludes

a game monitoring device whidh monitorsg a progress of
& game played on the gawming table by using a camera,

an lmage analyzing apparatus which performs image
analvsis on an image obtained from the camera,

a card distribution device which determines a win or
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lose result of each game in the game table, and

a control device which epecifies pogitions of chips
placed on the gaming table by game participants by using a
repult of the analysis of the image analyzing apparatus in
each game and determines a winner and losgers among the
participants of each game by using the win or lose result,
and

the contrel device further includes a Eunction of
determining at least one of:

1) whether or not thare ig movement of chips during the
time interval from the start of extwraciion of cards or From
the game start operation of the dealer before the win or lose
result of the game is displayed by the card distribution device
in each. game;

2} whether or not there is movement of chips by a person
other than the dealer during the time interval when the dealer
collects chips wagered by the losers among the game
participants after the end of each game;

3} whether or not z chip is added during the time
interval when the desler collects chips wagered by the losers
among the game participants after the end of each gawe;

4) whether or not the dsaler performs payment for a
position of chips wagered by the wimer among the game
participante after the end of each game; and

5} whether or not the winner among the game participants

recaives wagerad chips and paid chips after the end of each

gams .
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[0076]

In addition, the control device may be configured so
as ko determine at least one of the aforementioned 1} to 5}
by detecting movement of hands of the dealer and the game
participants, movement of the chips, or the mcvaménlt of hands
and the movement of chips by uging the result of the analysis
of the image analyzing apparatus.

(0077}

In addition, the control device may be configured so
as to determine whether or not the amount of chipg paid to
the winner by the dealer is correct in accordance with the
apount wagered by the winner among the game participants.
[oo78]

In addition, the fraud detection gystem of the game may
be further provided with a monitor ox lamp vhich receives the
determination result and performs caution or display.
{0079]

According to the fraud detection system of the
embodiment; in a baccarat or a blackjack, in the betting by
the player or in the settlement forbetting money to the player
(game participant) by the dealey, timing of performing the
betting and thie settlement, who places the chips, or who takes
the chips can bhe detected, mo that such an error or fraud ig
detected, a caution of the error ox frand iz dissued or the
error or fraud is displayed, and the recurrence there ¢an he
prevenced.

[oogol
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Before the embodiment is described in detail, a flow
of a haccaralt game played in a casino guch as a3 casine will
be described. Inaddition, inthe second enbodiment., the same
components as those of the first embodiment are denoted by
the same reference numerals.

o081}

Az described in FIG. 7, in the gaming table 4, the
players {game participants} 6 take seats at the play positiong
7 to face the dealer 5. The plaver (game participant) €
performs wagering (hereinafter, referred to "betting™) as to
who of the player and the banker wins or whether the plaver
and the banker tise &8 a win or lose result of the baccarat
game by placing the chips 9 on the betting area 8 in front
of the player's eyes, The dealer 5 counts time in order to
end the betting by the players (game participants) 6 and calls
*No More Bet {(end of receiving the betting)” while moving the
hand in the transverse direction {the gtate illustrated in
FIG. 7). In the baccarat game, during the time interval from
the time when the "No More Bet: {end of raceiving the betting}”
ig called and card extraction is started or the dealer 5
performs the gane start operation before thewin or lose rasult
of the game is displayed by the card distribution device 3,
the players (game parcicipants} 6 are cannot operate chips,
wager additional chips, or recover the chips which have been
wagerad once.
fooaz]

After that, the playing carde 1 are extractsd one by
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one from the card distribution device 3 on the gaming table
4 in the state that the back side is faced up. Firsgt, four
cards are extracted, as illuptrated in (1) to (4) of FIG. 7,
the first card gees to the hand of "playexr®, the second card
goes to the hand of "banker®, the third card goes to the hand
of “player", and the fourth card goes te the hand of "banker®,
These cards ave arranged to be distributed to aress 10 (player
arez 10P and banker area 10B} on the gaming table 4 in the
front side as viewed from the dealer 5, Next, according to
the ranks {nmuwbers) of the £iret to fourth cards 1 and the
condition in the detailed rule of the baccarat game, the fifth
card I and the #ixth card 1 are extracted by the dealer 5,
and these cards go to the hand of "plaver® or "banker®., Next,
according to the ranks {numbers) of the £irst to fouxrth cards
1 (in some case, the £ifth and sixth cards are combined} and
the detailed rule of the baccdarat game, the win or lose of
the game is determined. Herein, a game rule iz programmed
in the card distribution déviece 3, and the card distribution
device has a structure where thé win ¢r lose of the game can
be determined by reading information (ranks {(numbers) or
guites) of the cardes 1 dlatributed. It ig determined whethex
or not the win/lose datermindtion regult (win or lose result)
determinad by the card distribution device 2 matches with the
win or lose result determined by the dealer or the like as
described abova.

[0083]

Hereinafter, an overview of the fraud detection system
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for the game in the ewbodiment of the invention will be
described. FLG. 7 is adiagram illustrating the overview of
the system, The fraud detechion system for the game in the
cagino is configured to inciude a game regording apparatus
11 which records a progress of the game played in the ganing
table 4 including a player {game participant} 6 and the dealer
5 ag an image through cameras 2, an image analyzing apparatus
12 which pexrforms image analyeis on the recorded image of the
progress of the game, and a card distribution déevice 2 which
has a function of determining a win or lome result of each
game in the gaming table 4 and displaying the winor loge result.
The card distribution device 3 is a so-called electronic shoe
usged by the skilled in the art and has a gtructure where =a
gane rule is programmed in advance, the timing that the caxds.
1 are distributed by the dealer 5 at the initial time of each
game is sensed, and the win or lose &f the game can be
determined by reading information {rank (number) or sﬁit} of
each card 1 distributed. For example, in a baccarat game,
banker win, player win, or tie is basically determined by a
rank of two or thres cards, and a determination result ({(win
or lose result) is displayed by a display lamp 13.
[oog4a]

The control device 14 of the fraud detection sygstem has
a chip detecting function of specitying which of the betting
areas § of the player side and the banker side on the gaming
table 4 the players 6 (game participants) wager the chipe 9

on by using the result of the analysis of the image analyzing



apparatus 12 in each game. Tt is assumed that, when the chips
9 axe overlapped in a deviated manner or are in a blind spot
from the position of the camera 2, the positlon and total
amount of the chips 9 (which of the betbing areas 8 of the
player side and the banker side the chipsg ¢ are wagered on)
cannot be read normally. The control devica 14 is configured
to be capable of revognizing concealing or the like (including
concealing of a portion of one chip and concealing of the
sntire chip) of the chip 92 caused by the blind spot, so that
the number of chips or the like can be atccurately recognized
by using a self-learning functich or the like according to
an existing artificial intelligence utilizing type computer
or control system and deep learning (structure) technigue.
In addition, the structure of detecting the poaition and type
of the chip 9 in the betting area 8 is mot limited thersto,
but for example, the structure may be configured so that the
position and the type can be detected by reading the ID buried
in the chip.

[0085]

Ag described hergtofore, the control device 14 can
recognize, through the camera 2 and the image analyzing
apparabus 12, the posgition (position of player, hanker, or
pair wagered) on which each player 6 wagers the chipes 9 and
the type (different amount values are designated to different
coleors of the chipg 9) and minber of the chips 9, and the
control device can detect who iz the player 6 hetting on the

iplayer" (in the case where there are a plurality of the



47

players 6 betting on the "player", who iz the player 6 wagering
the highest amount) and who is the player 6 hetting on the
“bapker" {in the case where there are a plurality of the

players 6 batting on the "banker", who ig the player 6 wagering
the highegt amounit). ITa this £raud detection system, each
of the image analyzing apparatus 12 and the control device
14 has a structure including a computer configured with an

integrated or plural components, a program, and a pemory in

a complex manner.
{0086]

The gontrol device 14 has a structure capable of
detarmining mateh or mismateh by checking information on rank
and suit obtained from the image {(captured by weing the camera
2) of each card 1 distributed in the gaming table 4 by the
image analyzing apparatus 12 and information on rank and suit
read by the card distribution device 3. The control device
14 determines by image analysis ©f a progress of the game
through the lmage analyzing apparatus 12 according to the win
or lose resulk of the game determined by the cayd distribution
device 3 for each game whether or not the collection of the
lost chips 9 wagered by the players (game partlcipants) é6 and
the redemption of the winning chips to the winning player {game
participant) 6 ave correctly performed in accordance with the
win or lose reault,

[o087]
Ag remarkable functions of the invention, the contraol

device 14 has functlons described in the following 1) to 5)



44

according te the rule of the baccarat gsme gnd determines
whether or not fraud in discordance with the rule is performed.
Namely, the functions are as follows.

1) Whether or not there is movement of the chips 9 is
gsurveiled by the information obtained the image analyzing
apparatus 12 using the camera 2 during the time intexrval from
the signal starting the card extraction ebtained £rom the caxrd
distribution device 3 or £rom the game start operation of the
dealer 5 pushing & start button 4s before the win or loge regult
of the gane is displayed by the card distribution device 3
in each gawe (illustrated im FIG. 8),

2} Whether or not the losex 6 takes the chips &
fraudulently is surveilsd by the information cobtained the
image analyzing apparatus 12 using the camera 2 during the
time interval when the dealex 5 collects the chips 9 wagered
by the loser among the game participants 6 after the end of
each gawme {illustrated in FIG, 9}.

i) Whether or not a person (winner or laser) other than
the dealer 5 adds the winning chips SW or newly places the
chips 9 on the winming side which the person did not wager
chips on is surveiled by tha information ohtained the image
analyzing apparatus 12 using the camera 2 during the time
interval when the dealsr 5 collects the chips 9 wagered by
the loger among the game participants 6 afier the end of each
‘game .

4) whether or not the dealer 5 correctly places the pald

chips 9W on the position of the chips 9 wagersd by the winner
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among the game participants 6 {(illustrated in FIG. 10) is
surveiled by the information obtained the image analyzing
apparatus 12 using the camera 2 afteyr the end of sach game.

5} Whether or not the winner é6W aswmong the gane
participants 6 takes the wagered chips 9 and the paid chips
oW (illustrated in FIG, 11} is surveiled by the information
obtained the image analyzing apparatus 12 using the camera
2 after the end of each game (the desler 5 manipulates the
card distribution device 3 to allow the dizplay lamp 13 to
display the win or lope reamult).

[oasg]

The control device 14 performs analyeis of the
informaticn obtained by using the camera 2 by the image
analyzing apparatus 12. ¥Namely, although the
above-degeribed survelllance of from 1) to 5) is performed
by detecting the movement of the hands of the dealer 5 and
the game participant 6, the movement of the chips, or the
movement of the hands and the movement of the chips by the
veging the analysigs result of the image analyzing apparatus
12, in a fundamental a;:lalysis, if neeaeds to be Ffound at least
who the chipe ¢ is taken to. Hereinafter, a method of the
analysis will be depcribed with refarence to FIGS. 122 to 12¢
and 13,

[0088]

dnalysis of Dealer & Taking Chips 9 Wagered by Game

Participant. 6L (PIGE. 123 to 12¢3.

The chips 9 wagered hy the game participant 6L loging



the game are dollected by the dealer 5. Whether or not the
collection ig accurately performed ip surveiled by analyzing
the information obtained by using the camera 2 in the image
analyzing apparatus 12. Fixst, a change from the state {FIG.
122) that the betting chips 9 exist to the state (FIG. 120)
that the chips do not exizt ig detected by the image analysis.
Next, an image (FIQ., 12B) between the state that the chips
9 exigt and the state that the chips do not exist is analyzed.
In the image (FIG. 12B} between the state that the chips 9
exist and the state that the chips do not exist, which sglde
the hand Sh reaches from {from the top side of FIG. 12 or the
others) is analyzed. Fraud is detected in accordance with
a rule, that ig&, in the case where the hand reaches from the
top gide {the hand movement, that is, the hand appears from
the top side or the hand leaves toward the top side), the hand
5h is determined as the hand of the dealer 5, and in the caze
where the hand reaches from the other directions, the hand
movement ieg determined as Ffraud.

[Q09¢]

Wnile the dealer 5 collects the chips 9 wagered by the
game participant 6L losing the gawme, it is surveiled whether
ornot another person takes the lost chips 9 fraudulently (FIGS.
12 and 11). In the image between the state that the chips
9 exist and the state that the chips 4o not exisgt, as
illustrated in FIG. 12, through analyzing the movement of the
loger 6L and the like among the game participants 6, it is

detected by the image analysis that the hand 6h reaches or
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moves from the bottom side of FIQ. 12 tactwally, from the top
gide), and the movement is deteiwined that the hand 6h or the
like other than the hand of the dealer S takes the chips 2,
go that it is determined that £raud occcurs.

[00s1]

Analysis with Regpect to Winning Chip 9, Dealer 5
Correctly Redeemihg (Placing) Chips 9W and Winner sW among
Game Participant 6 Taking Chips

First, with respect to the wimming chips illustrated
in FIG. 144, the chips 9W are redeemed in accordance with the
game rule as illustrated in PIG. 14B. A change from the state
illustrated in PIG. 14A to the state illustrated in FIG. 14B
is detected, and at the same time, whether or not the hand
is the hand 8h of the dealer § is detected by the lmage analysis,
aftexr that, as illustrated in FIG, 140, now, whether or not
the hand 6¢h of the wilimer 6W among the game participants &
reaches (moves) the same betting area and, after that, all
the chips 9 do not exilst (state of FIG, 14D) is verified from
the image analysis result in accordance with the game rule
by the contzol device 14, so that it is determined whethexr
or not Eraud ocours.

[00922]

In addition, the contwol device 14 is configured to
determine whether or not the amount of chips redeemed to the
winier by the dealer 5 is correct according to the amount
wagered by the winner &W among the gawe participants 6.

Hereinafter, a specific example thereof is described, It is



aggumed that, when the chips 9 are overlapped in a deviated
manner or are in a blind spot from the position of the camera
2, the position and total amount of the chips 9 (which of the
betting areas B8 of the player side and the banker side the
chips 9 are wagered on) cannot be read normally., The control
device 14 is configured to be capable of racognizing
concealing or the like (including concealing of a portion of
one chip and concealing of the entire chip) of the chip 9 caused
by the blind spot, so that the number of chips or the like
carbe accurately recogrized by using a self-learning function
or the li};a acconding to an existing artificial intelligence
utilizing type computer or control system and deep learming
{(structure) technigue. In addition, the structure of
detecting the position and Lype of the chip 9 in the betting
area B is not limited thereto, but for exawple, the structure
may be configured so that the positien and the type can be
detected by reading the ID buried in the chip.

{oog3}

As described heretofore, the control device 14 can
'reco.gr;tize, through the camera 2 and the image analyzing
apparatus 12, the position 8 (position of player; banker, ox
pair wagered) on which each player & wagers the chips 9 and
the type {different amount values are designated to different
colors of the chips 9) and the number of the chips, and the
control device can detect who is the player 6 betting on the
Tplayer® (in the cage whare there are a plurality of the

playexs € betting on the “player™, who is the player 6 wagering
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the highest amount) and who is the player 6 betting on the
"panker" {(in the cage where there aye & plurality of the
players 6 betting on the "banker", who is the player 6 wagering
the highest amount).

[0024]

In addition, the control device 14 of the fraud
detection gystem in the game analysze the information obtained
by the image analyzing apparatus 12 using the cawera 2 by the
above-daescribed method in accordance with the rule of the
baccarat game and performs surveillance. By performing the
surveillance illustrated in the above-described 1) to 5), it
is determined whether ox not fraud in discovdance with the
rule is performed. When fraud is detegted, a caxd
distribution sensing device 14C turns omn abnormality display
lampsg 16 provided to both of the card digtribution device 2
and the gaming table 4 and outputs 15 the fraud detection to
a casino nanagement department or the like in a wireless or
wired manner. A monitor or a lamp which recelwves the
determination result to perfoxrm caution or display may be
further provided to another site,

[0095]

Aa described hsretofore, the fraud is detected by the
oontrel device 14, and, at the detecting time or a proper
timing, a digplay signal is output to the display lamp 13 of
the card dlstributics device 3 or the abnormality display lamp
16. However, besides the performing of caution, after the

tine when the fraud or error isg detected, a card digtribution
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preventing function of the card distribution device 3 may be
performed to prevent the distribution of the cards 1.
[0086]

Hereinafter, an embodiment of the card distribution
device 2 used ina table game system according £o the invention
will e described with reference to FIGS. 15 to 1%. The card
distribution device 3 is configured to include a card
containing portion 102 which contains a plurality of shuffle
playing cards lg, a card guiding portion 105 which gnides the
shuffle playing card 1 when the dealer 5 or the like mamially
extracts the shuffle playing card 1 one by one from the card
containing portion 102 toward the gaming table 4, an opening
portiom 106 for taking the card I quided from the card guiding
portion 105, a card detecting unit {(card detecting sensors
32 and 23} which detects that the shuffle plaving card 1 is
extracted when rthe ghuffle playing card 1 is extracted, a card
reading unit 108 which reads informarion representing at least
the number (renk) of the shuffle playing card 1, a control
unit 109 which determines the win or lose of the card game
based on the numbers {ranks) of the shuffle playing cards 1
seguentially read by the card reading unit 108, a result
digplay lamp 13 which displays the win or lose result
determined by the contxol wnit 109, a distribution restricting
device 30 which is provided to the opening pertion 106 and
regtricts entering and exiting of the card 1 from the card
containing porticon 102, and & management control undlt 114

having functions eguivalent o the control device 14, and



these components are integrated. The card digtribution
device has a functicn where, in the gase wheve error or fraud
of the dealer in the game ig detected by thé control device
14, the further extraction of the card from the card
distribution device 3 is stopped after the time of the
detection or at a predetermined timing.

(0057]

Next, the distribution restylcting device 30 which
restricts the entering and exiting of the cards 1 from the
card containing portion 102 will be described with reference
to FIGE. 16 and 17. The distribution restricting device 30
ig provided to a card guide 107 of the card gquiding portion
105 which guides the card 1 extracted one by one from the
openiing portion 106 in the front side of the card containing
portion 102 onto the gaming table 4. The dlstribution
reptricting device 30 has & structure where, when the card
1 passes through a slot 33 between the vard guiding portion
105 and the guide cover of the card guide 107, a lock member
34 presses the card I to prevent the entering and exiting of
the card 1 in the slot 32. The lock member 34 is woved by
a driving unit 35 such as an electronic soleénoid or a
piezoelectric device as illustrated by an arrow m so as Lo
take two states of a position (limiting position) of pressing
the card 1 and a pass enabling position of ,enabi'ing the card
1 to pass. The driving unit 385 ig contralled by a conterol
unit 108 which is directly or indirectly comnnected to the

control devica 14 in a wired or wireless manner to move thae
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lock member 34 to the two states of the position of pressing
the card 1 and the pass enabling position of enabling the card
1 to pass. The rule of the baccarat game is programed and
stored in advance in the control unit 109,

(o098}

Next, a wodified example of the distribution
restricting device 30 will be described with reference to FIG.
18B. 1In the modified example, the distribution restricting
device 40 has a structure whexe, when the card 1 passes through
the slot 33 between the card guiding portion 105 and the caxrd
guide 107 (guide cover), the lock member 36 projects into the
glot 33 toprevent the movement of the cardl. The lock member
36 iz moved by a driving unit 27 such ag an ¢lectronic sclenoid
or a piezoelectric device as illustrated by an arrow n 50 ag
to take two states of a position {limiting pogition) of
preventing the movement of tha vard I and a pass enabling
position of enabling the card 1 to pass. The driving unit
37 i3 controlled by the control unit 109 which is connected
te the control device 14 to mové the lock membsr 36 to the
two etates of the pogition of preventing the movement of the

card 1 and the pass enabling position of enabling the card

1 to pass.,

[0089}

Next, details of the code reading unit 108 which reads
a code 52 representing a digit {numbex, rank) of the card 1
from the ¢ard 1 when the card 1 is manually extracted from

the card containing portion 102 will be degeribed. ¥FIG. 17
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ig & plan diagram illustrating main components of the caxd
digstribution device 3. In the figure, the code reading unit
108 iz provided to the card guiding porticn 105 which guides
the card 1 manually extracted one by ore from the opaning
portion 106 in the front gide of the card containing portion
102 onto the gaming table 4. The card guiding portion 105
ig formed to have a slanted surfacé, and the card guides 107
functioning as 3 sensor cover are provided to two edges of
the card. guiding portion. In addition, ea(;h of the two card
guidas 107 iz formed detachable by using a screw or the like
(not. shown). If the cavd guides 107 are detached, sensor
groupa 115 of the code reading unit 108 are exposed. The
senpor group 115 is configured with four sensors including
two UV-ray sensitive gehgors (W sensors} 20 and 21 and objact
detection genscors 22 and 23.

fer1oo)

The obhject detection sengors 22 and 23 are aptical-£iber
type sensors of detecting the existence of the card 1 and can
detect the movement of the card 1. One obiect detection
gensor 22 is located at the upstream side of the card guiding
portieon 105 in the card 1 flowing direction, and the other
object detection sensor 23 ig located at the downstyeam gide.
As illustrated in the figuie, the twoobjact detection sensors
22 and 23 are provided at thé regpective upstream and
downstream sides to interpose the UV gengorg 20 and 21. The
UV sengors 20 and 21 have LEDs (UV LEDs) emitting a UV xay

and gengors. A mark M of the code 52 1s printed on the card
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1 by using UV ray emitting ink which exhibits color if the
ink ie hit by the UV ray. By irradiating the card 1l with the
UV ray {black Light}), reflected light of the mark M of the
code 52 of the card 1 ig sensed by the sensor. The UV sensors
20 and 21 are comected to the code reading unit 108 and the
contrel unit 109 through c¢ables. In the code reading unit
108, a combination of the marks M is determined and the number
(rank} corresponding to each code 52 is determined from the
output signal of the sensorsz, that is, the UV seneors 20 and

21,
[01D1]

In the code reading unift 108, starting and ending of
the UV gensors 20 and 21 are controlled by the control unit
109 based on the detection gignals of the bhject detection
gensors 22 and 23. Ih addition, the controel unit 109
determines baged on the detection signals of the obiject
detection sensors 22 and 23 whether or not the card 1 pagges
through the card gquiding portion 105 mormally. Bs
illustrated in FIG. 19, two yows and four columns of the
ractangular marks M representing the wank (number) and muit
(heaxrt, apade, ¢r the like) of the card are arranged in the
edge of the card 1. If the UV senscors 20 and 21 gense the
mark M, the sensors oubtput "on® signals. The code reading
unit 108 determines a relative relationship beétween the two
gignale input from the two UV sensorsg 20 and 21. Thersfore,
the gode reading unit 108 specifies the code atcording to a

relative difference hetween the two marks M sensed by the two



UV pensors 20 and 21 to mpecify the number (rank) and type
(guit) of the corresponding card 1.
[a102]

The relationship between the code 52 and the outputs
of the "on" signals of the two UV mensors 20 and 21 is
illustrated in FIG. 12. Based on the result of comparison
of the relative ¢hange of the outputs of the "on" gignals of
the UV msengors 20 and 21, a predetermined combination of the
marks M can be gpecified. As a result, four combinations of
the marks M of the up and down two columns are obtained, and
i€ the Lour combinations are printed in four columns, 2 to
the 4th power, that is, 256 types of codes can be configured.
By assigning 52 types of cards Of the txump cards to 256 types
of the codes, details of the assidgnment is stored as a
comparison table in a memory or as a program, and the code
reading writ 108 i configured so that, by apecifying eagh
code 52, the number (rank} and type (wuit) of the card 1 is
gpecified from a préwdefined comparison table {not sghown).
In addition, since the 256 typeg of the codes are stored in
the comparigon table in a manmer that the codes are freely
compined to be in association with the 52 types of the cards,
the combinations way be complicated, and thus, the
compinations of the 256 types of the codes and the 52 types
of the card dan be changéd accoxrding to time and location.
It is preaferable that the code is printed by using a paint
which is visualized by being irradiated with UV light and the

code is printed at a position wheré the codes do not overlap



a type indicator or indez 103 of the card.
[0103]

In addition, in the above-demcribed embodiment,
although the image analyzing apparatus 12 or the control
device 14 is a device having an artificial intelligence
utilizing type structure or a deep learning structu:ice,
specifically, the image analyzing apparatus 12 or the control
device 14 may perform image analysis or the above-described
various controls by using scale-invariant feature transform
(SIFT) algorithm, convolution neutral network (CNN), deep
learning, machine learning, or the like. 8ueh a technigue
iz a technique of performing image recognition on a captured
image to recognize an object included in the image.
Particularly, in recent vears, object recogpition at high
accuracy is performed by using a deep learning technigue
utilizing a multilayered neutral network. In the deep
1earnin§ technigune, generally, laysrs covering multiple
stages are cvarlapped in intermediate layers between an input
layer and an output layer of the neutral network, so that the
ohject is recognized at high accuracy. In the deep learning
technigue, particularcly, a convolution neutral network has
drawn attention because the vonvolution neutral network hag
higher performance than tha obhiect recognition based on image
feature amountsg in the yvelated arxt.

[0104]
In the convolution neutral netwerk, recognition objeqt

images attached with label ave learned, and main ckbijects
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included in the recognition object image are recognized. In
the case where a plurality of the wain objects exist in the
leaxned image, an area rectangle is specified, and the image
corresponding to the specified area is attached wikh a label
and the learninhg is performed. In addition, in the
convolution neutral network, the main objects in the image
and the positions of the objecte can also be determined.
[o1p5]

Ar the convolution neutral network is described more
indetail, in the obiect recognition process, edge extraction
process and the like is performed on the recognition obiect
image, candidate areas are extracted based on localized
features, the candidate areas are input to the convolution
neutral network to extract feature vectors, classification
is performed, and the candidate area having the highest degree
of certainty among the classified candidate areas is acquired
as a result of the recognition. The degree of certainty is
a guantity vepresenting how higher a degree of similaxity
between a certain image area and a gubject of the image learned
together with the label is than the degree of similarity of

another c¢lase,
{0106}

In addition, devices having an artificial intelligence
utilizing type structure or a deep learning structure are
disclosed in U8 9,361,577, U8 2016-171336 A, U3 201.5-036920
A; JP 2016-110232 A, and these disclosures are incorporated

inte this specification by reference.
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10107}

Heretofore, although various embodiments of the
invention are described, the above-deacribed enbodiments can
be modified within the scope of the invention by the skilled
in the art, and if needed in a game to which the embodiment

is applied, the apparatug according to the embodiment may be

appropriately wodlfied.

Reference Signs Lisgt
{o1os]
1 Playing card

¥ Plurality of shuffle playing cards

2 Survelillance cawmera

2 Card distribution device
4 Gaming table

5 Dealer

& Blayer (game participant)
7 Seat

g Bething area

g Chip

10 Area

10P Player area

108  Banker area

11 Game recording apparatus
iz Tmage analyzing apparatus
13 Result display lamp

14 Control device
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14C Card distribution sensing device
15 Qutput (aboormality determination result or the like)
16 Abnormality display lamp

30 Distribution restricting device
33 Slot

34 Lock member

35 Driving unit

36 Lock member

37 Driving undt

40 Digrribution regtricting device
102 Card containing portion

103 Index

105  Card guiding portion

106 Opening portion

167  Card guide

102 Control unit

112 8ide monitor
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CLATMS

1. A strange situation detecting svstem in a casino having a
plurality of gaming tables, comprising:

& game recording apparatus which records a progress of a
game played in. the gaming table as video image through a camera;

an image analyzing apparatus which performs image analysls
on the video image of the recorded progress of the game;

a card distribution device vwhich determines a win or lose
regult of each game in the gawming table; and

an intelligent type control. device which detects strange
situation occurred in the gaming table by uging a result of the
image analysils of the image analyzing apparatus and a win ox
lose result of the card distribution device, wherein

the intelligent type control device bas a structure capable
of specifying individual players at each player positions, each
of the players being provided with an identity number for
specifyving the players, and

the intelllgent type control device fms a function to gtore
the detected strange sltuatien in association with the identity

number of the player who caused the strange situation.



2, The strange situation detecting system according to ¢laim 1,
wherein the functlon of specifyving the playver extracts a face
inage of the plaver from the imdge video to specify the

individual players.

3. The strange siltuation delecting system according to <¢laim 2;
wherein the intelligent type control devioe has z structure
capable of detecting the position, type and number of chips bet
by the players thwough the image analyzing apparatus and
termining whethér or not the behaviocr of the specified plaver

corresponds to a strange situation met in advance.

4, The strange situatlon detecting system according to claim 3,
whérein the strange mituwation set in advance is sek uging

statistictl data of 4 large number of previous games.
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5., The strange situatlon detecting systen according to clalim 1
or 2, wherein the intelllgent type control device has a caution
function which issues a caubion whenh theé gpecified player leavas

the playing position of the gaming table and arrives at the
other gaming table.

6. The strange situation detecting system according to claim 1
or 2, wherein the intelligent type contxeol devi¢e has a
gtucture capable of surveilling whether or nob the winmer among
the player receives wagered chips and paid chips after the end

of sach game.
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