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ABSTRACT

Since the stripes of substitute currency for gaming in
a game table are complicated, there are problems in that whether
or not a dealer correctly performs re-payment at the time of
repaying substitute currency for gaming corresponding to bet
substitute currency for gaming cannot be determined according
to an image analyzing technology, and the prevention of amistake
igsnotsufficient. Inadetectionsystemaccordingtothepresent
invention, a control device (14) detecting fraud performed in
a game table (4) by using a result of an image analysis performed
by an image analyzing device (12) is included, and substitute
currency (120) for gaming used for this detection system has
a multi-layer structure in which a plurality of plastic layers
having different colors are stacked, a coloring layer (121) is
included at least in the middle, and white layers (122) or
thin-color layers (may be layers having a color thinner than
that of the coloring layer (122) ; not illustrated in the drawing)
are stacked on both sides of the coloring layer (121) disposed

in the middle.
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DESCRIPTION
SUBSTITUTE CURRENCY FOR GAMING, INSPECTION DEVICE, AND
MANUFACTURING METHOD OF SUBSTITUTE CURRENCY FOR GAMING, AND

MANAGEMENT SYSTEM FOR TABLE GAMES

Cross-Reference to Related Applications
[0001]

Priority is claimed on Japanese Patent Application No.
2015-163213, filedonAugust 3, 2015, Japanese Patent Application
No. 2015-240631, filed on November 19, 2015, and Japanese Patent
Application No. 2016-30443, filed on February 1, 2016, the

content of which is incorporated herein by reference.

Technical Field
[0002]

The present invention relates to substitute currency for
gaming (gaming chips) in a game house, an inspection device,
and a management system for table games, and more particularly,

to a technology for detecting fraud.

Background Art
[0003]

In game houses such as casinos, there are various attempts
for preventing fraud. A game house includes monitoring cameras

used formonitoring fraud and prevents fraud by determining fraud
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of a game, fraud according to collection or repayment of
substitute currency for gaming that is different from the result
of win/loose, and the like based on an image acquired from the
monitoring camera.

[0004]

Meanwhile, inorder toperceive the number or a total amount
of bet substitute currency for gaming, it has been proposed to
perceive the amount of substitute currency for gaming by
attaching a radio IC (RFID) tag to each substitute currency for
gaming.

[0005]

In a card game monitoring system disclosed in WO
2015/107902 A, it is determined whether or not substitute
currency forgamingplacedonagame table iscollectedor re-payed
accordingtoaresult of win/loogsebyperformingan image analysis
of the movement of substitute currency for gaming, whereby fraud

is monitored.

Summary of Invention
Technical Problem
[0006]

An object of the present invention is to provide new
substitute currency for gaming, an inspection device, and a
management system for table gates that detects fraud in a game

in a game house or a mistake or fraud when substitute currency
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for gaming is bet or is paid off.

Solution to Problem
[0007]

Substitute currency for gaming according to an aspect of
the present invention is substitute currency for gaming in which
a stacked structure body formed by a plurality of plastic layers
is configured by stacking at least a coloring layer and a white
layer or a thin-color layer, a stripe pattern is formed on a
side face in a stacking direction, a configuration enabling a
type of substitute currency for gaming to be specified by the
coloring layer is included, a print layer representing a type
of the substitute currency for gaming is applied to a further
upper and lower faces of the stacked structure body, and a layer
structure is formed by thermo-compressing each interlayer.
[0008]

In the substitute currency for gaming described above,
a side ID that can be individually identified may be attached
to an outer face of the white layer or the thin-color layer.
[0009]

In the substitute currency for gaming described above,
the side IDs may be attached to at least three or more positions
spaced apart in a rotation direction of the side face of the
substitute currency for gaming.

[0010]
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In the substitute currency for gaming described above,
the side ID may be printed using ink that is not visible for
vigible light.

[0011]

In the substitute currency for gaming described above,
the side ID may be printed using ink absorbing infrared rays.
[0012]

In the substitute currency for gaming described above,
the side ID may be disposed in a plurality of rows on each of
outer faces of two layers of the white layers or the thin-color
layers.

[0013]

In the substitute currency for gaming described above,
R processing may be performed for outer angles of upper and lower
faces of the print layer.

[0014]

In the substitute currency for gaming described above,
at least one layer of the plurality of plastic layers may be
a heavy layer containing metal powder used for increasing the
weight.

[0015]

In the substitute currency for gaming described above,
the metal powder used for increasing the weight may be a metal
oxide and may be one or aplurality of metal oxides, particularly,

among a zinc oxide and a titanium oxide.
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[0016]

In the substitute currency for gaming described above,
white layers or thin-color layers may be disposed on both sides
withthe coloring layer interposed therebetween, and thicknesses
of upper and lower layers of the white layers or the thin-color
layers having the coloring layer interposed therebetween may
be configured to be different from each other.

[0017]

In the substitute currency for gaming described above,
an RFID may be tightly fixed between plastic layers each forming
any one of the coloring layer and thewhite layer or the thin-color
layer.

[0018]

In the substitute currency for gaming described above,
a face code formedusing UVemission ink or ink absorbing infrared
rays may be disposed on the print layer.

[0019]

In the substitute currency for gaming described above,
a structure in which side IDs are attached to a side face, and
anRFIDisbuilt may be formed, a face code formedusingUVemission
ink or ink absorbing infrared rays is disposedon the print layer,
and information of the sides ID attached to the side face and
information of the RFID may be associated with each other, the
information of the side ID and information of the face code may

be associated with each other, or the information of the side
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ID, the information of the RFID, and the information of the face
code may be associated with each other.
[0020]

An inspection device according to an aspect of the present
invention is an inspection device inspecting the substitute
currency for gaming and includes: an RFID reading device that
reads information of the RFID of the substitute currency for
gaming; an ID reading device that reads the side ID disposed
on the side face; and a control device. A relation between
information of the side ID acquired by the ID reading device
and informationacquired by the RFID readingdevice is configured
to be inspected.

[0021]

An inspection device according to another aspect of the
present invention is an inspection device inspecting the
substitute currency for gaming and includes: a face code reading
device that reads the face code formed using UV emission ink
or ink absorbing infrared rays disposed on the surface of the
substitute currency for gaming; an ID reading device that reads
the side ID disposed on the side face; and a control device.
The control device isg configured to inspect a relation between
information of the side ID acquired by the ID reading device
and information acquired by the face code reading device.
[0022]

An inspection device according to further another aspect
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of the present invention is an inspection device inspecting the
substitute currency for gaming and includes: a face code reading
device that reads the face code formed using UV emission ink
or ink absorbing infrared rays disposed on the surface of the
substitute currency for gaming; an ID reading device that reads
the side ID disposed on the side face; an RFID reading device
that reads information of the RFID of the substitute currency
for gaming; and a control device. A relation among information
of the side ID acquired by the ID reading device, information
acquired by the face code reading device, and information
acquiredby the RFIDreadingdevice is configured tobe ingpected.
[0023]

In the inspection device described above, the side ID may
be printed using at least one or a combination of ink that is
vigible for vigsible light and ink absorbing infrared rays, and
the ID reading device may include one or a plurality of
vigible-light cameras or infrared-ray cameras corresponding to
the ink used for printing the side ID or a camera capable of
performing switching among a plurality of functions of a
vigible-light camera and an infrared-ray camera corresponding
to the ink.

[0024]

In the inspection device described above, a determination

device of a type of the substitute currency for gaming that images

the side face of the substitute currency for gaming and determines
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acolorofastripepatternof thesidefaceinastackingdirection
or a print inspecting device that reads a print of a print layer
arranged in the substitute currency for gaming may be further
included, and a relation between the type of the substitute
currency for gaming and a print content of the print layer may
be inspected.

[0025]

A method of manufacturing substitute currency for gaming
according to anaspect of the present invention includes: forming
a stacked structure body formed by a plurality of plastic layers
by stacking at least a coloring layer and a white layer or a
thin-color layer; arranging a print layer in which a drawing
pattern is printed on at least an upper face or a lower face
of the stacked structure body of the plurality of plastic layers;
generatingagamingsubstitute currencyoriginal platebyheating
and welding the layers by performing thermo-pressing of the
layers of the stacked structure body and the print layer; and
acquiring aplurality of substitute currencies for gaming having
a predetermined shape by performing punching processing of the
gaming substitute currency original plate using a mold and
performing R processing of upper and lower angles of outer sides
of the substitute currency for gaming using a mold at the time
of performing the punching processing.

[0026]

A method of manufacturing substitute currency for gaming
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according to another aspect of the present invention includes:
forming a stacked structure body formed by a plurality of plastic
layers by including a coloring layer at least in the middle and
stacking a white layer or a thin-color layer on upper and lower
gsides of the coloring layer disposed in the middle; using a layer
containing metal powder or a metal oxide used for increasing
the weight inside the layer as at least one layer of the plurality
of plastic layers; arranging a print layer in which a drawing
pattern is printed on at least an upper face or a lower face
of the stacked structure body; generating a gaming substitute
currency original plate by heating and welding the layers by
performing thermo-pressingof the layersof the stacked structure
body and the print layer; and acquiring a plurality of substitute
currencies for gaming having a predetermined shape by performing
punching processing of the gaming substitute currency original
plate using a mold.

[0027]

In the method of manufacturing substitute currency for
gaming described above, a side ID may be attached through inkjet
printing.

[0028]

In the method of manufacturing substitute currency for
gaming described above, an RFID may be interposed between the
layers of the stacked structure body, and the layers having the

RFID interposed therebetween may be heated and welded when the
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layers are thermos-compressed, and a periphery of the RFID may
be tightly fixed by the plastic layers.
[0029]

In the method of manufacturing substitute currency for
gamingdescribedabove, oneorapluralityof face codes, security
marks, optical variable devices (OVD) may be printed in the print
layer.

[0030]

A management system of a table game according to an aspect
of the present invention includes: a card distributing device
that determines and displays a result of winning/losing of each
game in a game table; a camera device that images and records
substitute currency for gaming placed on the game table by using
a camera; a management control device that specifies and stores
a position, types, and quantities of the substitute currency
for gaming placed on the game table by a game participant by
using a result of the imaging performed by the camera device
in each game. The substitute currency for gaming is formed as
a structure body including a coloring layer and a white layer
or a thin-color layer at least in an outer appearance to form
a stripe pattern on a side face in an axial direction and has
a configuration enabling the type of the substitute currency
for gaming to be specified using the coloring layer, and the
management control device has a calculation function of

calculating a balance of a casino side on the game table for

10
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each game by using the result of winning/losing acquired from
the card distributing device and the result of the imaging of
the position, the types, and the quantities of the substitute
currency for gaming placed by a game participant.

[0031]

In the management system of a table game described above,
the management control device may have a function of determining
the types and an amount of the substitute currency for gaming
by using colors of coloring layers by measuring the numbers of
the coloring layers or white layers or thin-color layers of the
substitute currency for gaming placed by each game participant.
[0032]

In the management system of a table game described above,
while the management control device images the position, the
types, and the quantities of the substitute currency for gaming
placed by each game participant in each game, it is performed
when the card distributing device detects drawing of a first
card, before and after the drawing, or after recognition of a
dealer's signal representing an end of betting in the management
control device.

[0033]

A management system of a table game according to another
aspect of the present invention includes: a gaming substitute
currency traythat isdisposedonagame table andholds substitute

currency for gaming for each type; a camera device that images

11
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the substitute currency for gaming placed in the gaming
substitute currency tray by using a camera; and a management
control device that specifies and stores types and quantities
of substitute currency for gaming disposed on the gaming
substitute currency tray by using a result of the imaging
performed by the camera device. The substitute currency for
gaming is formed as a structure body including a coloring layer
and a white layer or a thin-color layer at least in an outer
appearance to form a stripe pattern on a side face in an axial
direction and has a configuration enabling the type of the
substitute currency for gaming tobe specifiedusing thecoloring
layer, and the management control device is configured to be
able to measure a total amount of the substitute currency for
gaming disposed on the gaming substitute currency tray by using
a result of the imaging of the types and the quantities of the
substitute currency for gaming disposed on the gaming substitute
currency tray.

[0034]

In the management system of a table game described above,
the management control device may have a function of determining
the types and an amount of the substitute currency for gaming
by using colors of coloring layers by measuring the numbers of
the coloring layers or white layers or thin-color layers of
substitute currency for gaming placed by each game participant.

[0035]

12
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In the management system of a table game described above,
the management control device may be configured to be able to
determine a difference of a real total amount of substitute
currency for gaming after end of a game that is perceived in
the gaming substitute currency tray of a dealer of the game table
that does not correspond to an increased/decreased amount of
substitute currency for gaming calculated based on an amount
of substitute currency for gaming bet by all the players and
a result of winning/losing of the game.

[0036]

In the management system of a table game described above,
the acquisition of the total amount of the substitute currency
for gaming in the gaming substitute currency tray through the
management device after a settlement at the time of end of a
game may be performed at one of:

1) time when re-payment for winning substitute currency
for gaming ends;

2) time when cards used in the game are collected and are
disposed in a disposal area of the table;

3) time when a predetermined button accompanying a
winning/losing result determining device is pressed; and

4) time when a marker representing winning/losing is
returned to the original state.

[0037]

In the management system of a table game described above,

13
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the cameradevicemayalsobeabletoimagebillsused for exchange
of the substitute currency for gaming, and the management control
device may be confiqured to specify types and quantities of
substitute currency for gaming disposed on the gaming substitute
currency tray to be decreased according to exchange of the
substitute currency for gaming disposed on the gaming substitute
currency tray and bills by using a result of the imaging of the
bills and be able to perform a comparison/measurement with a
real total amount of the substitute currency for gaming disposed
on the gaming substitute currency tray.

[0038]

In the management system of a table game described above,
the management control device may determine through a comparison
whether a total amount of substitute currency for gaming
perceived in the gaming substitute currency tray of a dealer
of a game table corresponds to an increase/decrease according
to a paid amount of substitute currency for gaming corresponding
to exchangedbills after the exchange of thebills and substitute
currency for gaming is performed and an increase/decrease in
substitute currency for gaming calculated based on an amount
of substitute currency for gaming bet by all the players and
a result of winning/losing of the game.

[0039]
In the management system of a table game described above,

the management control device may have an artificial

14
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intelligence-utilizing or deep-learning structure capable of
acquiring information of types and quantities of substitute
currency for gaming also in a state in which a part or one unit
of the substitute currency for gaming is hidden due to a blind
area of the camera when the types and the quantities of the
substitute currency for gaming are measured and determined.
[0040]

In the management system of a table game described above,
a side ID may be attached to the white layers or the thin-color
layers of the side face of the substitute currency for gaming
at least at three or more positions spaced apart in a rotation
direction, types and manufacturing information of substitute
currency for gaming may be able to be specified by reading the
side ID by using the ID reading device, and the specified
information specified through measurement may have a
configuration that can be collated and managed with a
predetermined database.

[0041]

In the management system of a table game described above,
the side ID may be printed using at least one of or both ink
that is visible for visible light and ink absorbing infrared
rays, and the ID reading device may include one or a plurality
of visible-1light cameras or infrared-ray cameras corresponding
to the ink used for printing the side ID or a camera capable

of performing switching among a plurality of functions of a

15
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vigible-light camera and an infrared-ray camera corresponding
to the ink.
[0042]

In the management system of a table game described above,
the camera device imaging and recording substitute currency for
gaming disposed on the game table may be configured to image
the substitute currency for gaming by using one or a plurality
of cameras having different heights arranged at predetermined

positions.

Advantageous Effects of Invention
[0043]

According to a system of the present invention, fraud in
collectingandrepayingsubstitute currency forgamingaccording
to a result of win/loose of a game can be detected.

[0044]

Inaddition, according toa systemof the present invention,
even when a card is bent according to player's squeeze of the
card that is frequently performed in a Baccarat game or the like,
the rank and the suit of the card can be determined through an
image analysis, and a total amount of substitute currency for
gaming that is in a blind area or overlaps each other can be
perceived together with the position. In addition, fraud at
the time of exchange of bills and substitute currency for gaming

can be detected as well.

16
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Brief Description of Drawings
[0045]

Fig. 1 is a diagram illustrating an overview of the whole
fraud detecting system in a game house including a plurality
of gaming tables according to a first embodiment of the present
invention.

Fig. 2A is a perspective view of substitute currency for
gaming illustrating an example of another overlapping state of
substitute currency for gaming perceived according to the first
embodiment of the present invention.

Fig. 2B is a perspective view of substitute currency for
gaming illustrating an example of another overlapping state of
substitute currency for gaming perceived according to the first
embodiment of the present invention.

Fig. 3 is an enlarged diagram of a mark illustrating
contamination of a card perceived according to the first
embodiment of the present invention.

Fig. 4A is a plan view illustrating the front side of a
marker.

Fig. 4B is a plan view illustrating the back side of a
marker.

Fig. 5 is an explanatory diagram simplifying a video of
the state of exchange of bills and substitute currency for gaming

perceived according to the first embodiment of the present

17
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invention.

Fig. 6 isaplanviewillustrating an overview of the whole
management system for table games in a game house according to
a second embodiment of the present invention.

Fig. 7 is a perspective view of conventional substitute
currency for gaming.

Fig. 8 is a side-face cross-sectional view of substitute
currency for gaming according to the second embodiment of the
present invention.

Fig. 9A is a side view of substitute currency for gaming
according to the second embodiment of the present invention.

Fig. 9B is a side view of substitute currency for gaming
according to the second embodiment of the present invention.

Fig. 10A is a diagram illustrating another example of
substitute currency forgamingaccording to the second embodiment
of the present invention.

Fig. 10B is a diagram illustrating another example of
substitute currency forgamingaccording to the second embodiment
of the present invention.

Fig. 11 is aperspective viewof a state inwhich substitute
currency for gaming is piled according to the second embodiment
of the present invention.

Fig. 12 is a perspective explanatory photographic diagram
illustrating a state in which different kinds of substitute

currency for gaming are piled.

18
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Fig. 13A is a diagram illustrating details of a tray for
substitute currency for gaming according to the first embodiment
of the present invention.

Fig. 13B is a diagram illustrating another example of a
tray for substitute currency for gaming according to the first
embodiment of the present invention.

Fig. 14A is a diagram illustrating a relation between a
tray for substitute currency for gaming having a two-stage
structure and a camera device 2 and is a diagram illustrating
a state in which two stages are overlapped.

Fig. 14B is a diagram illustrating a relation between a
tray for substitute currency for gaming having a two-stage
structure and a camera device 2 and is a diagram illustrating
a state in which two stages are shifted from each other.

Fig. 15 is a diagram illustrating an inspection device
inspectingsubstitutecurrency forgamingaccordingtothe second
embodiment .

Fig. 16 is a diagram illustrating an overview of the whole
management system for substitute currency for gaming according
to a third embodiment of the present invention.

Fig. 17 is a side view of substitute currency for gaming
according to the third embodiment of the present invention.

Fig. 18 is a diagram illustrating substitute currency for
gaming configuring a code (four kinds) using upper and lower

marks C as a pair.

19
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Fig. 19 is a diagram illustrating substitute currency for
gaming in which side IDs are printed using ink (ink absorbing
infrared rays) that is invisible for visible light.

Fig. 20Aisaplanviewof amainpart of atray for substitute
currency for gaming illustrating a state in which substitute
currency for gaming according to the third embodiment is held
in a tray for substitute currency for gaming of a casino table.

Fig. 20Bisaperspectiveviewof astateinwhichsubstitute
currency for gaming is piled.

Fig. 21 is a diagram illustrating another example of
substitute currency forgamingaccordingtothethirdembodiment.

Fig. 22 is a diagram illustrating another example of an
ingspection device insgpecting substitute currency for gaming.

Fig. 23 is a diagram illustrating another example of an
ingspection device insgpecting substitute currency for gaming.

Fig. 24 is a diagram illustrating another example of an

ingspection device insgpecting substitute currency for gaming.

Description of Embodiments
[0046]
(First Embodiment)

In game houses such as casinos, while substitute currency
for gaming is piled to have a high volume and is placed on a
game table, there is a problem in that a total amount cannot

be correctly read by a reading device for IC tags disposed under

20
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the game table, and, when the sensitivity of the reading device
ig increased, substitute currencyorgamingplacedatadifferent
position (winning/losing depends on the position) is added, and
there is a problem in that a total amount of substitute currency
for gaming at each position cannot be perceived. In addition,
in imaging using a camera, there is a problem in that a blind
area is generated according to the viewing angle of the camera,
or substitute currency for gaming enters a shadow due to
overlapping, and thus, there is a problem in that a total amount
of substitute currency for gaming cannot be perceived.
[0047]

In addition, according to player's squeeze (a behavior
for seeing a card little by little by bending a card facing the
back gide while enjoying the rank of the card or the like) of
a card, which is frequently performed in a Baccarat game, or
the like, the card is bent, and there is a problem in that the
rank and the suit of the card cannot be determined through an
analysis of an image acquired from a camera.

[0048]

Furthermore, fraud on a game table has been advanced, and
there is a new problem in that fraud using an advanced betting
method or the like that cannot be found in simple detection of
a large winning amount on a game table or the like cannot be
foundbyusinga cameraor trackingawinningamount. Inaddition,

the prevention of fraud according to a conspiracy of a dealer

21
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and a player is not sufficient according to the conventional
technology.
[0049]

In order to solve the various problems described above,
a fraud detecting system according to a first embodiment in a
game house including a plurality of game tables is a fraud
detecting system in a game house including a plurality of game
tables and includes: a game recording device that records a state
of progress of a game performed on each of the game table as
a video including a dealer and a player through a camera; an
image analyzing device that performs an image analysis of the
recorded video of the state of progress of the game; a card
distributing device that determines and displays a result of
winning/losing of each game in the game table; and a control
device that detects fraud performed in the game table by using
a result of the image analysis performed by the image analyzing
device and the result of winning/losing determined by the card
distributing device.

[0050]

In addition, in the fraud detecting system, the card
distributing device has a structure capable of reading the rank
of each distributed card, and the control device has a structure
capable of determining match/mismatch by combining information
of a rank acquired by the image analyzing device from a video

of each card distributed in the game table and information of

22
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a rank of a card read by the card distributing device.
[0051]

In addition, in the fraud detecting system, the image
analyzing device or the control device has an artificial
intelligence-utilizing or deep-learning structure capable of
acquiring information of a rank of a card from a card that is
distributed in the game table and is bent by the player or is
contaminated.

[0052]

Furthermore, in the fraud detecting system, the control
device acquires the position, the kind, and the quantity of
substitute currency for gaming that is bet by each player through
the image analyzing device and determines whether or not
collection of losing substitute currency for gaming that is bet
by each player and repayment for the winning substitute currency
for gaming are appropriately performed according to the result
of winning/losing of the game by analyzing the video of the state
of progress of the game through the image analyzing device.
[0053]

In addition, in the fraud detecting system, the image
analyzing device or the control device has an artificial
intelligence-utilizing or deep-learning structure capable of
acquiring informationof the kind, the quantity, and the position
of the bet substitute currency for gaming also in a state in

which a plurality of substitute currency for gaming placed on

23
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a game table is in a state in which a part or the whole one is
hidden according to a hidden area of the camera.
[0054]

Furthermore, in the fraud detecting system, the control
device has an artificial intelligence-utilizing or
deep-learning structure capable of comparing/calculating
whether or not the amount of substitute currency for gaming
perceived in a dealer's tray for substitute currency for gaming
in the game table is increased/decreased according to the
collection of losing substitute currency for gaming that is bet
by each player and a paid amount for winning substitute currency
for gaming based on a result of winning/losing of the game after
the game ends and a settlement.

[0055]

In addition, in the fraud detecting system, the control
device has an artificial intelligence-utilizing or
deep-learning structure capable of acquiring the position and
the amount of substitute currency for gaming that is bet at each
play position of the game table and extracting an abnormal
situation by comparing a winning/losing history and an acquired
amount of substitute currency for gaming for each player that
are acquired from a result of winning/losing of each game with
statistical data of past game.

[0056]

Furthermore, in the fraud detecting system, the control

24
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device has an artificial intelligence-utilizing or
deep-learning structure capable of extracting an abnormal
situation by comparing a state in which the amount of the bet
substitute currency for gaming at the time of losing is smaller
than the amount of the bet substitute currency for gaming at
the time of losing at a play position of a game table with
statistical data of past games.

[0057]

In addition, in the fraud detecting system, the control
device has a structure capable of specifyingwhether the abnormal
situation is extracted through the image analyzing device or
an individual player at a play position at which winning of a
predetermined amount of more is acquired.

[0058]

Furthermore, in the fraud detecting system, the control
device has a warning function for giving a notification of the
presence of a specific player at another game table when the
specified player leaves the seat and arrives at the another game
table.

[0059]

In order to solve the various problems described above,
according to the present invention, a fraud detecting system
in a game house including a plurality of game tables includes:
a game recording device that records a state of progress of a

game performed on each of the game table as a video including
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adealer and aplayer through a camera; a carddistributingdevice
that determines a result of winning/losing of each game in the
game table; an image analyzing device that performs an image
analysis of the recorded video of the state of processing of
thegame; andacontrol device that candetectbillsandsubstitute
currency for gaming in the game table by using a result of the
image analysis performed by the image analyzing device, and the
image analyzing device or the control device has an artificial
intelligence-utilizing or deep-learning structure capable of
detecting exchange of bills and substitute currency for gaming
in the game table in a situation other than in the middle of
dealing cards based on information acquired from the card
distributing device or the dealer, recognizing a total amount
of genuine bills verified using among the bills and capable of
recognizing a total amount of substitute currency for gaming
also in a state in which a plurality of substitute currency for
gaming come out onto the game table as an exchange target is
in a state in which a part or the whole one is hidden due to
a blind area of the camera and comparing a total amount of bills
come out from the player onto the game table and a total amount
of substitute currency for gaming come out from the dealer with
each other and determining whether or not the both quantities
match.

[0060]

In addition, in the fraud detecting system, the control
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device has an artificial intelligence-utilizing or
deep-learning structure capable of comparing/calculating
whether or not the amount of substitute currency for gaming
perceived in a dealer's tray for substitute currency for gaming
in the game table is increased/decreased according to a payed
amount of substitute currency for gaming corresponding to
exchanged bills after a settlement through exchange of bills
and substitute currency for gaming.

[0061]

Furthermore, in the fraud detecting system, the control
device has an artificial intelligence-utilizing or
deep-learning structure capable of comparing/calculating
match/mismatchof an input amount of bills accordingtoadealer's
input and a total amount of bills according to a result of the
image analysis performed by the image analyzing device after
the settlement through exchange of bills and substitute currency
for gaming. In addition, the control device has an artificial
intelligence-utilizing or deep-learning structure capable of
comparing/calculating match/mismatch of a total input amount
of bills according to a dealer's input in the game table for
which the dealer is responsible and a total amount of bills
according to a result of the image analysis performed by the
image analyzing device.

[0062]

According to a fraud detecting system according to this
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embodiment, alsowhenacardisbent accordingtoplayer's squeeze
of the card that is frequently performed in a Baccarat game or
the like, the rank and the suit of the card can be determined
through an image analysis, and a total amount of substitute
currency for gaming disposed in the blind area or overlapping
substitute currency for gaming can be perceived together with
the position. In addition, fraud at the time of exchange of
bills and substitute currency for gaming can be detected aswell.
[0063]

Hereinafter, an overview of the whole fraud detecting
gsystem in a game house including a plurality of game tables
according to a first embodiment of the present invention will
be described in more detail.

Fig. 1 is a diagram illustrating an overview of the whole
gsystem, the fraud detecting system in a game house including
a plurality of game tables 4 includes: a game recording device
11 that records the state of progress of a game performed in
the game table 4 as a video including players 6 and a dealer
5 through a plurality of camera devices 2; an image analyzing
device 12 that performs an image analysis of the recorded video
of the state of process of the game; and a card distributing
device 3 that determines and displays a result of winning/losing
of each game in the game table 4. The card distributing device
3 is a so-called electronic shooter that has already been used

by persons skilled in the art and has rules of a game programmed
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in advance and has a structure capable of determining
winning/losing of a game by reading information of distributed
cards C. For example, in a Baccarat game, winning of the baker,
winning of a player, or tie (drawn) is determined basically based
on the ranks of two to three cards, and a determination result
(a result of winning/losing) is displayed in a result display
lamp 13.

[0064]

The fraud detecting system further includes a control
device 14 that compares the rank of actual cards according to
a result of the image analysis performed by the image analyzing
device 12 and a result of winning/losing determined by the card
distributingdevice 3 witheachother and detects fraud (mismatch
between a sum of ranks of distributed cards and a result of
winning/losing) performed in the game table 4. The card
distributing device 3 has a structure capable of reading ranks
(A, 2 to 10, J, Q, K) and suits (hearts, spades, or the like)
of cards C that are manually distributed by the dealer 5, and
the control device 14 has a structure capable of determining
match/mismatch by collating information of a rank and suites
acquired by the image analyzing device 12 (using artificial
intelligence) from a video (captured by using the camera device
2) of cards distributed in the game table 4 and information of
cards and suits read by the card distributing device 3 with each

other. The image analyzing device 12 and the control device
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14 of the fraud detecting system have a structure integrally
including a computer formed as one body or by a plurality of
configurations, a program, and a memory.

[0065]

The image analyzing device 12 and the control device 14
have an artificial intelligence-utilizing or deep-learning
structure capable of acquiring information of ranks of cards
also for cards C that are distributed in the game table 4 and
are bent or contaminated by the player 6. For a contaminated
card C, as illustrated in Fig. 3, there is a situation in which
it is difficult to determine clubs or spades. Also in such a
case, the suite can be determined by an artificial
intelligence-utilizing computer or control system, an analysis
and a determination of an image using a deep learning (structure)
technology. In addition, also in a case where a card is bent
according to a player's squeeze of a card, which is frequently
performed in a Baccarat game or the like, by using self-learning
of examples of many deformations of images or the like, a suit
andarankof acardbeforedeformationcanbe recognizedaccording
to an artificial intelligence-utilizing computer or control
system and a deep learning (structure) technology. The
artificial intelligence-utilizing computer or control system
and the deep learning (structure) technology are known as a person
skilledin the art andcanbe used, and thus, detaileddescription

thereof will not be presented.
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[0066]

The control device 14 having an artificial
intelligence-utilizing or deep learning structure can perceive
a position (a player, a banker, or a pair) inside a bet area
8 on which each player 6 bets substitute currency 120 for gaming,
the type (a value of adifferent amount is assigned to substitute
currency 120 for gaming for each color) of the bet substitute
currency 120 for gaming through the camera device 2 and the image
analyzing device 12. Not only there is a case where the
substitute currency 120 for gaming is vertically arranged to
be superimposed but also there is a case where the substitute
currency for gaming is superimposed with deviations as
illustrated in Fig. 2A. In such a case, in a case where the
camera device 2 is positioned in the direction of an arrow X
illustrated in Fig. 2A (or the direction of the substitute
currency 120 for gaming is relatively in a blind area), as
illustratedinFig. 2B, it is assumedthat the substitute currency
120 for gaming is not visible (enters a blind area). According
to the artificial intelligence-utilizing computer or control
systemor the deep-learning technology, byusinga self-learning
function or the like, hidden substitute currency 120 for gaming
due to a blind area or the like is recognized (there are case
where a part of one unit of substitute currency for gaming is
hidden or a case where the whole substitute currency for gaming

igshidden) , andthenumberof quantityandthe likecanbe correctly
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perceived.

In this way, since a position (a player, a banker, or a
pair) inside the bet area 8 on which the substitute currency
120 for gaming is bet and the type (a value of a different amount
ig assigned to substitute currency 120 for gaming for each color)
and the quantity of the bet substitute currency 120 for gaming
can be perceived, the control device 14 determines whether or
not collection (denoted by an arrow L) of the losing substitute
currency for gaming bet by each player 6 and payment (120W) for
winning substitute currency for gaming to a player 6W who has
won are properly performed according to a result of
winning/losing of a game in accordance with a result of
winning/losing of the game determined by the card distributing
device 3 in each game by analyzing a video of the state of process
of the game through the image analyzing device 12. In a case
where a determination result acquired through an analysis using
the image analyzing device 12 is different from a result (for
example, a result of reading using an RFID) of reading using
the other means, the intelligent-type control device 14 stores
the analysis image and can verify the result later. As a result
of the verification, in the case of an error in the
intelligent-type control device 14, by using the analysis image
as sample data of teacher leaning in the deep-learning technology,
the accuracy of the intelligent-type control device 14 can be

improved.
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[0067]

The control device 14 cananalyze and acquire a total amount
of the substitute currency 120 for gaming in the tray 17 for
substitute currency for gaming for the dealer 5 in the game table
4 by using the image analyzing device 12 and can compare and
calculatewhether ornot a total amount of the substitute currency
120 for gaming inside the tray 17 for the substitute currency
120 for gaming has been increased or decreased according to the
amount of collection of the losing substitute currency 120 for
gaming bet by each player 6 and the amount of the payment 120W
for winning substitute currency for gaming to a player 6W who
has won after the end of the game and the settlement based on
a result of winning/losing of the game. A total amount of the
substitute currency 120 for gaming in the tray 17 for substitute
currency 120 for gaming may be constantly acquired using means
such as an RFID, and the control device 14 determines whether
or not the increased/decreased amount is correct by analyzing
the video of the state of progress of the game through the image
analyzing device 12.

For this, the artificial intelligence-type or
deep-leaning structure is also used.

[0068]

In this example, since fraud or amistake is detected based

on a result of winning/losing of a game, information of the type

of bet substitute currency 120 forgaming, theposition (aplayer,
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a banker, or apair) inside the bet area 8 on which the substitute
currency 120 for gaming is bet, and the quantity of the substitute
currency 120 for gaming, and an increased/decreased amount of
the substitute currency 120 for gaming in the tray 17 for
substitute currency for gaming after the end of the collection
of losing substitute currency for gaming and the repayment for
the won substitute currency 120 for gaming without acquiring
the movement of the substitute currency 120 for gaming after
the end of the game, that is, whether the bet substitute currency
120 for gaming has been moved to the player side or the dealer
side.

[0069]

For example, in the case of Baccarat, a result of
winning/losing of a game can be determined based on rules of
Baccarat by reading ranks of cards C delivered in that game by
the card distributing device 3. In addition, a result of
winning/losing of a game can be determined also by imaging an
area on the game table 4 by using the camera device 2, analyzing
the image using the image analyzing device 12, and collating
a result of the analysis with the rules of the game by using
the control device 14. In such a case, a winning/losing result
determining device is configured by the camera device 2, the
image analyzing device 12, and the control device 14. The
information of a player of each play position 7, the type of

bet substitute currency 120 for gaming, the position (a player,

34



2021202569 27 Apr 2021

a banker, or apair) inside the bet area 8 on which the substitute
currency 120 for gaming is bet, and the quantity of the substitute
currency 120 for gaming is acquired by imaging the substitute
currency 120 for gaming placed on the bet area 8 by using the
camera device 2 and analyzing the image for each play position
7 by using the image analyzing device 12.

[0070]

In addition, an increased/decreased amount of substitute
currency 120 for gaming in the tray 17 for substitute currency
for gaming before and after the collection of losing substitute
currency 120 for gaming and the repayment for winning substitute
currency 120 for gaming can be calculated by comparing a total
amount of the substitute currency 120 for gaming disposed inside
the tray 17 for substitute currency for gaming before the
collection of losing substitute currency 120 for gaming and the
repayment for won substitute currency 120 for gamingwith a total
amount of the substitute currency 120 for gaming disposed inside
the tray 17 for substitute currency for gaming after the
collection of losing substitute currency 120 for gaming and the
repayment for won substitute currency 120 for gaming.

The total amount of the substitute currency 120 for gaming
disposed inside the tray 17 for substitute currency for gaming
before the collection of losing substitute currency 120 for
gaming and the repayment for won substitute currency 120 for

gaming and the total amount of the substitute currency 120 for
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gaming disposed inside the tray 17 for substitute currency for
gaming after the collection of losing substitute currency 120
for gaming and the repayment for won substitute currency 120
for gaming can be detected by imaging the tray 17 for substitute
currency for gaming housing the substitute currency 120 for
gaming using the camera device 2 and analyzing the image using
the image analyzing device 12. In addition, by embedding an
RFID representing the amount inside substitute currency 120 for
gaming and arranging an RFID reader in the tray 17 for substitute
currency for gaming, a total amount of the substitute currency
120 for gaming housed in the tray 17 for substitute currency
for gaming may be configured to be detected.

[0071]

For example, it is assumed that the total amount of the
substitute currency 120 for gaming disposed on the tray 17 for
substitute currency for gaming before the start of a game is
Bb, and the total amount of the substitute currency 120 for gaming
disposed on the tray 17 for substitute currency for gaming after
the game ends, and the collection of losing substitute currency
120 for gaming and the re-payment for winning substitute currency
120 for gaming is Ba. In addition, in this game, a total amount
of all the play positions 7 of substitute currency 120 for gaming
that is bet on the player area is bp, a total amount of all the
play positions 7 of substitute currency 120 for gaming that is

bet on the banker area is bb, and a total amount of all the play
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positions 7 of substitute currency 120 for gaming that is bet
on a tie area is bt. For example, in a case where a result of
winning/losing of a game is the winning of the banker, Ba-Bb
= bp-bb+bt needs to be satisfied. Alternatively, the total
amount Ba of the substitute currency 120 for gaming of the tray
17 for substitute currency for gaming after the end of the game
needs tobe (Bb+bp-bb+bt). Otherwise, it canbe determined that
there is fraud or a mistake in the collection or repayment of
the substitute currency for gaming.

[0072]

Fig. 13A is a diagram illustrating details of a tray for
substitute currency for gaming according to this embodiment,
and Fig. 13B is a diagram illustrating another example of a tray
forsubstitutecurrency forgaming. Inthetrayl7 forsubstitute
currency for gaming, a collection tray 171 for substitute
currency for gaming that is used for collecting and temporarily
storing substitute currency 120L for gaming that is bet by a
losingplayer 6L and a repayment tray 172 for substitute currency
120W for gaming that is used for storing substitute currency
120L forgaming tobe re-payed are arranged. The image analyzing
device 12 and the control device 14 acquire the position, the
type, and the quantity of substitute currency 120L for gaming
that is bet by the losing player 6L and calculates an increased
amount (an amount of substitute currency 120 for gaming to be

present in the collection tray 171 for substitute currency for
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gaming) of substitute currency OL for gaming in the game. In
addition, the image analyzing device 12 and the control device
14 acquires a real total amount of substitute currency 120 for
gaming in the tray 171 for substitute currency for gaming after
the collection and compare a total amount with the real total
amount to determine whether or not there is a difference
therebetween.

[0073]

Inaddition, for the repayment of substitute currency 120W
for gaming for a winning player 6W, by using substitute currency
120 for gaming that is present in the repayment tray 172 for
substitute currency for gaming, a sufficient time can be secured
for the image analyzing device 12 and the control device 14 to
acquire a real total amount of substitute currency 120 for gaming
in the collection tray 171 for substitute currency for gaming
after collection.

[0074]

As illustrated in Fig. 1, the game table 4 includes a
disposal area 41 and/or a disposal slot 42 used for disposing
cards C used in a game. When a game ends, the cards C used in
the game are collected and are put into the disposal area 41
or the disposal slot 42 on the game table 4.

[0075]
The game table 4 further includes a marker 43 representing

winning/losing of a game.
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Fig. 4A is a plan view illustrating the front side of a
marker, and Fig. 4B is a plan view illustrating the back side
of a marker. In a Baccarat game, two types of a marker 43a
representing the winning of the player and a marker 43b
representing the winning of the banker are used, and, when a
result of a game comes out, the dealer 5 overturns the marker
of the winning side out of the player or the banker. In this
way, winning/losing of a game is represented on the table to
be easily understood. The overturned marker is returned to the
original state by the dealer 5 after the collection and the
repayment of substitute currency 120 for gaming. By returning
the marker to the original state, it also represents a state
in which a next game can be started.

[0076]

As above, in this embodiment, the control device 14
calculates the amount of bet substitute currency for gaming on
the game table 4 and a balance of substitute currency for gaming
fromaresult of winning/losingof agame foreachgameandverifies
an increased amount of the balance of substitute currency for
gaming inside the tray 17 for substitute currency for gaming
after the game. When a difference is detected in this
verification, the control device 14 generates an alarm or adds
recording of an indication thereof in the recording of a video
captured by the camera device 2. A casino operator can peruse

the reason for the difference by checking the video.
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[0077]

The fraud detecting system according to this embodiment
adds/subtracts an increased/decreased amount of substitute
currency for gaming in a game calculated based on the positions,
the types, and the quantities of substitute currency 120 for
gaming that is bet by all the players 6 in the game and a result
of winning/losing of the game acquired by the winning/losing
result determining device to/from a total amount of substitute
currency 120 for gaming in the tray 17 for substitute currency
for gaming before a settlement of each game, compares a total
amount of substitute currency 120 for gaming to be present in
the tray 17 for substitute currency for gaming after the
settlement at the time of the end of the game with a real total
amount of substitute currency 120 for gaming in the tray 17 for
substitute currency for gaming at the time of end of the game
that is acqguired through the image analyzing device 12, and
determines whether or not there is a difference between a total
amount and a real total amount.

[0078]

The control device 14 acquires the position, the type,
and the quantity of substitute currency for gaming that is bet
by each player through the image analyzing device 12, acquires
a real total amount of substitute currency for gaming placed
in the tray for substitute currency for gaming when all the

collections of losing substitute currency for gaming bet by each
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player end, compares a total amount of substitute currency 120
for gaming to be present in the tray 17 for substitute currency
for gaming, which is acquired by adding an increased amount in
the tray 17 for substitute currency for gaming in the game based
on the positions, the types, and the quantities of substitute
currency for gaming bet by losing players to a total amount of
substitute currency for gaming placed in the tray for substitute
currency for gaming before a settlement of each game, with a
real total amount of substitute currency 120 for gaming placed
in the tray 17 for substitute currency for gaming, and determines
whether or not there is a difference between the total amount
and the real total amount.

[0079]

In a case where the control device 14 compares a total
amount of substitute currency 120 for gaming to be present in
the tray 17 for substitute currency for gaming, which is acquired
by adding an increased amount in the tray 17 for substitute
currency for gaming in the game based on the positions, the types,
and the quantities of substitute currency 120 for gaming bet
by losing players to a total amount of substitute currency 120
for gaming placed in the tray 17 for substitute currency for
gaming before a settlement of each game, with a real total amount
of the substitute currency 120 for gaming placed in the tray
17 for substitute currency for gaming, and determines that there

is no difference between the total amount and the real total
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amount, and compares a total amount to be present in the tray
17 for substitute currency for gaming after the settlement at
the time of end of the game with a real total amount of substitute
currency 120 for gaming placed in the tray 17 for substitute
currency for gaming at the time of end of the game acquired through
the image analyzing device 12, and determines that there is a
difference between the total amount and the real total amount,
the control device 14 determines a mistake in the payment and
generates a payment error signal used for giving a notification
of the mistake in the payment.

[0080]

In the tray 17 for substitute currency for gaming, the
collection tray 171 for substitute currency for gaming that
collects and temporarily stores substitute currency 120 for
gaming bet by losing players is arranged, and the image analyzing
device 12 compares a total amount of substitute currency 120
forgaming tobe present in the collectiontray 171 for substitute
currency for gaming, which is acquired by adding an increased
amount of substitute currency 120 for gaming in the game that
igs calculated based on the positions, the types, and the
quantities of the substitute currency 120L for gaming bet by
losing players, with a real total amount of the substitute
currency 120 for gaming placed in the tray 171 for substitute
currency for gaming, and determines whether or not there is a

difference between the total amount and the real total amount.
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[0081]

When the control device 14 determines a difference in the
real total amount of the substitute currency 120 for gaming
acquired from the tray 17 for substitute currency for gaming
for the dealer 5 of the game table 4 not corresponding to the
increased/decreased amount of the substitute currency for gaming
calculated based on the amount of substitute currency for gaming
bet by all the players and a result of winning/losing of the
game, the game recording device 11 assigns an index or time to
the acquired video or can reproduced with a collection scene
or a payment scene of the substitute currency 120 for gaming
specified such that the recording of the game in which the
difference occurs can be analyzed by the game recording device
11.

[0082]

In this way, the control device 14 acquires a total amount
of substitute currency for gaming (chips) placed in the tray
17 for substitute currency for gaming after a settlement at the
time of end of a game through the image analyzing device 12.
In this case, the determination of "after the settlement" is
when one of "1)" to 4)" described below occurs.

1) when repayment for won substitute currency 120 for
gaming (won chips) ends

2) when cards C used in the game are collected and are

disposed in the disposal area or the disposal slot of the table
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3) when a predetermined button accompanying the
winning/losing result determining device is pressed

4) when the marker 43 representing winning/losing is
returned to the original state
[0083]

In the management system of the table game, the management
control device images the positions, the types, and the
quantities of substitute currency for gaming that is placed by
game participants in each game when any one of 1) to 3) described
below is detected.

1) when the card distributing device detects that a first card
is drawn

2) before and after drawing

3) after the management control device recognizes a dealer's
bet end sign

[0084]

In addition, the control device 14 has an artificial
intelligence-utilizing or deep-learning structure capable of
acquiring the position (a position for betting on the player,
the banker, or the fair) and the amount (the types and quantities)
of bet substitute currency for gaming at each player position
7 of the game table 4, comparing a winning/losing history of
each player 6 and the amount (won amount) of acquired substitute
currency for gaming that can be acquired based on the result

of winning/losing of each game with statistical data of many
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(bigdata) games inthepast, andextractinganabnormal situation
(set in the casino) .

Typically, the control device 14 is included which has
an artificial intelligence-utilizing or deep-learning
structure capable of extracting an occurrence of a won amount
of a certain amount (onemillion dollars) or more and an abnormal
gsituation in which, in a play position 7 of a specific game table
4, a state in which the amount of bet substitute currency for
gaming is small at the time of losing a game, and the amount
of bet substitute currency for gaming is large at the time of
winning a game is continued for several games and is determined
as an abnormal situation based on a comparison with statistical
data (big data or the like) of games in the past.

[0085]

In addition, the control device 14 (integrated with the
image analyzing device 12) of the fraud detecting system has
a structure capable of extracting an abnormal situation or
specifying an individual player 6 at the play position 7 at which
winning of a predetermined amount of more is acquired. In such
specifying of a player 6, the image of each face is specified
with a profit and an identify number (an ID or the like) assigned
thereto in the image analyzing device 12. Then, the control
device 14 has a warning function for giving a notification of
the presence of a specific player in another game table when

the specified player 6 leaves a seat and arrives at the another
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game table. Moresgpecifically, anoticeisgiventoapitmanager
managing each game table 4 or each table staff (or a dealer),
wherein further preventionof anabnormal phenomenonisachieved.
[0086]

The control device 14 includes a database recording a
history of exchange of bills K and substitute currency 120 for
gaming, refers to the database at the interval of a predetermined
time or in units of one day and determines through a comparison
whether or not the amount of substitute currency 120 for gaming
acquired in the tray 17 for substitute currency for gaming for
the dealer 5 of the game table 4 has been increased or decreased
according to a payed amount of substitute currency 120 for gaming
corresponding to exchanged bills K or a total amount of payment
of bills K corresponding to exchanged substitute currency 120
for gaming.

[0087]

Inaddition, awinning/losinghistoryofeachplayposition
7 and the amount (won amount) of acquired substitute currency
for gaming may be monitored without specifying an individual
player 6.

In such a case, while, in a case where each player 6 leaves
the seat, the player 6 cannot be tracked, an abnormal situation
such as a case where, a state inwhich the amount of bet substitute
currency for gaming is small at the time of losing a game at

a specific play position 7 of one game table 4, and the amount
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of bet substitute currency for gaming at the time of winning
a game is large is continued for several games or the like can
be detected. Then, in a case where such a play position 7 is
detected, there is a suspicion that there is fraud or a mistake
at the play position 7. Then, by verifying a video in which
the play position 7 is imaged, a fraud or a mistake can be found.
[0088]

More specifically, the camera device 2 is mounted to image
at least substitute currency 120 for gaming placed in the bet
area 8 of thegame table4. The imageanalyzingdevicel2 analyzes
images captured by the camera device 2 and detects a position
among the positions of the player, the banker, and the tie of
the bet area 8 at which substitute currency for gaming is placed
for each user position 7 and the amount of the placed substitute
currency for gaming. Inaddition, the card distributing device
3 also functions as a winning/losing result determining device
and determines a result of winning/losingof agame. The control
device 14, based on the position (the player, the banker, or
the tie) inside the bet area 8 at which the substitute currency
120 for gaming is placed and the result of winning/losing of
the game, records monitors) a winning/losing history for each
play position 7 and the amount (an acquired amount of the
substitute currency for gaming) of the substitute currency for
gaming that has been acquired. Here, any one of the

winning/losing history and the acquired amount of the substitute

47



2021202569 27 Apr 2021

currency for gaming may be recorded. In a case where the
winning/losing history/or the acquired amount of the substitute
currency forgamingis inanabnormal situation (set inthe casino)
when compared with the statistical data of many (big data) games
in the past, the control device 14 specifies thisplayer position
7 as a play position at which a suspicion of fraud is present.
[0089]

In a case where there is a suspicion of fraud for a specific
player position 7, the fraud detecting system may be confiqgured
to generate an alarm (light, a sound, or a vibration) such that
at least the dealer gets near at the time point. In this way,
a game thereafter is stopped at least at the place or the like,
and the continuation of fraud can be blocked. In addition,
information representing a suspicion of fraud may be added to
a video that is captured and recorded by the camera device 2.
Accordingly, by checking the video, the cause of the suspicion
of fraud can be investigated.

[0090]

The fraud detecting system in a game house including a
game table according to this embodiment further has a function
of performing an inspection at the time of exchange of bills
and substitute currency for gaming that is frequently performed
in the game table 4. In a game house such as a casino, before
agame, aplayer 6 exchangesbills (cashorthelike) andsubstitute

currency for gaming at a predetermined substitute currency for
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gaming clearing house. However, when all the substitute
currency for gaming is used, the player 6 can continue the game
by exchanging cash (bills) with substitute currency 120 for
gaming on the game table (a Baccarat table or the like) without
leaving the seat from the game table 4. However, here, there
is a chance for fraud between the dealer 5 and the player. The
exchange of cash (bills) for substitute currency 120 for gaming
on a game table (for example, a Baccarat table or the 1like) needs
to be performed when a game does not advance. In order to
determine winning/losing of agame, the carddistributingdevice
3 can detect the start of dealing of cards and the end of dealing
(atimeperiod fordeterminingwinning/losing). Forthisreason,
the card distributing device 3 detects a situation other than
the distribution (dealing) of cards, and the control device 14
detects exchange of bills and substitute currency 120 for gaming
on the game table 4 in a situation other than the dealing of
cards (illustrated in Fig. 5).

Being in the middle of the dealing (or any other situation)
of cards can be detected based on information acquired from the
operation of the card distributing device 3 or the dealer 5.
[0091]

The control device 14 can recognize the quantity and the
amount of bills by performing an image analysis of the surfaces
of thebills K. Inaddition, inthe game table4, it isdetermined

whether or not bills K to be exchanged for substitute currency
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120 for gaming are genuine by detecting genuine marks G of the
bills by emitting black light. As illustrated in Fig. 5, the
control device 14 has an artificial intelligence-utilizing or
deep-learning structure verifying the genuine marks G through
an image analysis, recognizing a total amount of genuine bills,
being capable of recognizing a total amount of substitute
currency for gaming even in a state in which a plurality of
substitute currency for gaming come out onto the game table as
an exchange target is hidden due to a blind area of the camera
device 2, comparing a total amount of the bills K come out onto
thegame table4 fromaplayerwithatotal amount of the substitute
currency 120 for gaming come out from the dealer 5, and being
capable of determining whether or not both the amounts match
each other.

[0092]

The control device 14 has an artificial
intelligence-utilizing or deep-leaning structure capable of
determining whether or not a total amount of substitute currency
120 for gaming placed in the tray 17 for substitute currency
for gaming for the dealer 5 of the game table 4 has been
increased/decreased according to a paid amount of substitute
currency for gaming corresponding to the exchanged bills after
a settlement through exchange of the bills and the substitute
currency for gaming. A case may be considered as well in which

the total amount of the substitute currency 120 for gaming placed
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in the tray 17 for substitute currency for gaming for the dealer
5 is constantly acquired in advance by using RFIDs of substitute
currency 120 for gaming or the like. In addition, the total
amount of the substitute currency 120 for gaming housed in the
tray 17 for substitute currency for gaming can be detected by
imaging the tray 17 for substitute currency for gaming housing
the substitute currency 120 for gaming by using the camera device
2 and analyzing the image using the image analyzing device 12.
[0093]

In addition, the control device 14 detects whether an
increase/decrease in the amount of the substitute currency 120
for gaming present inside the tray 17 for substitute currency
for gaming before and after the exchange of bills and the
substitute currency for gaming matches an exchange amount of
the substitutecurrency forgamingasaresult of animageanalysis
on the game table 4. The amount of paid bills may be input by
the dealer 5 to the control device 14 through key input or the
like or may be specified by imaging an area disposed on the game
table 4 in which bills are paid by using the camera device 2
and analyzing the image using the image analyzing device 12.
[0094]

As described above, the control device 14 determines
whether or not a decreased amount of the substitute currency
120 forgaming fromthe tray 17 for substitute currency for gaming

according to the exchange of bills and the substitute currency
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for gaming matches the amount paid to the dealer 5 from players
6. In addition, the control device 14 is an intelligence-type
control device capable of determining match/mismatch of an input
amount (commonly, according to key input or the like) of bills
input by the dealer 5 and a calculated amount of bills that is
a result of an image analysis performed by the image analyzing
device 12 after the settlement through the exchange of thebills
and the substitute currency for gaming through a comparison and
calculation and may have an artificial intelligence-utilizing
or deep-learning structure.

[0095]

Furthermore, the control device 14 has an artificial
intelligence-utilizing or deep-learning structure capable of
determining match/mismatch of a total amount of bills according
to the input of a dealer in the game table 4 for which the dealer
is responsible and a total amount of bills according to a result
of an image analysis using the image analyzing device 12 through
a comparison and calculation.

[0096]

The control device 14 determines whether or not the amount
of substitute currency 120 for gaming perceived in the tray 17
for substitute currency for gaming for the dealer 5 of the game
table 4 has increased/decreased according to a paid amount of
substitute currency 120 for gaming corresponding to exchanged

bills after the exchange of thebills and the substitute currency
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120 for gaming or a paid amount of bills corresponding to the
exchanged substitute currency 120 for gaming through a
comparison.

[0097]

The control device 14 is a control device having an
artificial intelligence-utilizing or deep-learning structure
capable of acquiring information of the types and the quantities
of the substitute currency 120 for gaming even in a state in
which a part of or the whole one unit of substitute currency
for gaming is hidden when the types and the quantities of the
substitute currency 120 for gaming are determined.

[0098]
(Second Embodiment)

A management system according to a second embodiment
relates to a management system of table games in a game house.
[0099]

In a game house such as a casino, there are various attempts
preventing dealer's mistakes in handling substitute currency
for gaming (substitute currency for gaming). A game house
includes monitoring cameras used for monitoring dealer's
mistakes in handling substitute currency for gaming, and such
mistakes are prevented using a determination of mistakes and
fraud according to collection and repayment of substitute
currency for gaming that are different from a result of

winning/losing based on images acquired using the monitoring
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cameras and the like.
[0100]

Meanwhile, in order to acquire the quantity and a total
amount of substitute currency for gaming, it has been proposed
to acquire the amount of the substitute currency for gaming by
attaching an IC tag to each substitute currency for gaming.
[0101]

In a card game monitoring system disclosed in PCT
ApplicationPublicationNo. PCT/JP2015/000171, it is determined
whether or not substitute currency for gaming place on a game
table is collected or re-payed according to a result of
winning/losing by performing an image analysis of movement of
the substitute currency for gaming, and monitoring of dealer's
mistakes in handling the substitute currency for gaming is
performed.

[0102]

In game houses such as casinos, while substitute currency
for gaming is piled to have a high volume and is placed on a
game table, there is a problem in that a total amount cannot
be correctly read by a reading device for IC tags disposed under
the game table, and, when the sensitivity of the reading device
ig increased, substitute currencyorgamingplacedatadifferent
position (winning/losing depends on the position) is added, and
there is a problem in that a total amount of substitute currency

for gaming at each position cannot be perceived. In addition,
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conventionally, as illustrated in Fig. 7, the pattern of
substitute currency for gaming (substitute currency for gaming)
9 is complicated, and, when a plurality of substitute currency
for gaming are piled, there is a problem in that the quantity
of such a pile cannot be accurately acquired using a camera.
[0103]

Furthermore, fraud on a game table has been advanced, and
there is a new problem in that fraud using an advanced betting
method or the like that cannot be found in simple detection of
a large winning amount on a game table or the like cannot be
found by using a camera.

[0104]

In addition, it is necessary for a dealer to collect or
re-paid substitute currency for gaming placed on a game table
according to a result of winning/losing. In a case this is to
be determined by performing an image analysis of the substitute
currency for gaming, since the patternof the substitute currency
forgaming (substitutecurrency forgaming) iscomplicated, there
is a problem in that it cannot be determined whether or not a
dealer correctly performs re-payment when substitute currency
for gaming corresponding to the bet substitute currency for
gaming is re-payed by usinga currently-existingpractical image
analyzing technology, and the prevention of mistakes is not
sufficient.

[0105]
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In order to solve the various problems described above,
a management system of table games according to this embodiment
includes: acarddistributingdevice that determinesanddisplays
a result of winning/losing of each game in a game table; a
measurement device that measures the types and the quantities
of substitute currency for gaming place on the game table by
using a camera; and a management control device that specifies
and stores theposition, the types, and the quantity of substitute
currency for gaming placed on the game table by a game participant
by usinga result of the measurement performed by the measurement
device in each game. The substitute currency for gaming has
a configuration in which a plurality of plastic layers of
different colors are stacked, at least a coloring layer is
included in the middle, and a stripe pattern in a stacking
direction is formed on a side face by employing a multi-layer
structure in which white layers or thin-color layers are stacked
on both gides of the coloring layer disposed in the middle, and
the type of the substitute currency for gaming can be specified
by using the coloring layer. The management control device has
calculation functions of determining a winner and a loser among
participants in each game by using a result of winning/losing
acquired from the card distributing device and a result of the
measurement of the position, the types, and the quantities of
the substitute currency for gaming placed by each game

participant and calculating the balance of the casino side in
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the game table for each game.
[0106]

In addition, in the management system, the management
control device has a structure including a function of
determining the quantity of the substitute currency for gaming
by measuring the number of coloring layers, the white layers,
or the thin-color layers of the substitute currency for gaming
placed by each game participant.

[0107]

Inorder tosolvethevariousproblems, substitute currency
for gaming according to this embodiment has a configuration in
which a plurality of plastic layers of different colors are
stacked, at least a coloring layer is included in the middle,
and a stripe pattern in a stacking direction is formed on a side
face by stacking white layers or thin-color layers on both sides
of the coloring layer, and the type of the substitute currency
for gaming can be gpecified by using the coloring layer.
[0108]

In addition, in the substitute currency for gaming, on
the surface of the white layer or the thin-color layer, a print
representing the type of the substitute currency for gaming is
formed, transparent layers are disposed in outermost layers,
and each interlayer is thermos-compressed to form a structure
of at least five layers.

[0109]
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In addition, in the substitute currency for gaming, marks
using UV ink or ink (carbon black ink) absorbing infrared rays
are arranged on the surfaces of the white-color layers or the
thin-color layers, or embossing processing is performed for the
transparent layer of the outermost layer, or R processing is
performed for the ends of the transparent layers of the outermost
layers, or the coloring layer is formed by a plurality of layers,
and RFIDs may be built in the coloring layers.

[0110]

In order to solve the various problems described above,
an inspection device inspecting substitute currency for gaming
according to this embodiment includes: a passage including an
inlet and an output through which the substitute currency for
gaming can pass in a radial direction; a gaming substitute
currency type determining device that determines a color of the
stripe in the staking direction of the side face by imaging the
side face of the substitute currency for gaming passing through
the passage; a mark reading device that reads a mark, which is
formed using the UV ink or the ink (carbon black ink) absorbing
infrared rays, arranged on the surface of the passing substitute
currency for gaming; a print inspecting device that reads a print
representing the type arranged on the surface of the substitute
currency for gaming in a vertical direction with respect to the
passage; and a control device of the whole device. The control

device is configured to inspect whether or not the type of the
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substitute currency for gaming determined by the gaming
substitute currency type determining device matches a content
of the print representing the type acquired by the print
inspecting device.

[0111]

According to the system of this embodiment, even in a case
wheremany substitute currencies forgaming (substitute currency
for gaming) are piled up, the quantity of the substitute
currencies for gaming can be determined, and a total amount of
relatively overlapping substitute currency for gaming can be
acquired based on the position and the color.

[0112]

Hereinafter, a management system of table games in a game
house including a game table according to an embodiment of the
present invention will be described. Fig. 6 is a diagram that
illustrates an overview of the whole system. The management
system of table games in a game house including a plurality of
game tables 4 includes: a measurement device 19 including an
image analyzing device 18 that records a state of process of
a game played in the game table 4 as a video including game
participants 6 andadealer 5throughapluralityof cameradevices
2 and performs an image analysis of the recorded video of the
state of process of the game; and a card distributing device
3 that determines and displays a result of winning/losing of

each game in the game table 4. The card distributing device
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3 is a so-called electronic shooter that has already been used
by persons skilled in the art and has rules of a game programmed
in advance and has a structure capable of determining
winning/losing of a game by reading information of distributed
cards C. For example, in a Baccarat game, winning of the baker,
winning of a player, or tie (drawn) is determined basically based
on the ranks of two to three cards, and a determination result
(a result of winning/losing) is displayed in a result display
lamp 13.

[0113]

The management control device 14 reads information (ranks
and suits) of cards C acquired from the card distributing device
3 and determines a result of winning/losing of each game and
determines a winner 6W and a loser 6L among the participants
6 in each game by using a result of measurement of the position,
the types, and the quantities of substitute currency 120 for
gaming placed by the game participants 6.

In addition, the management control device 14 has a
calculationfunctionofcalculatingabalance (anamount acquired
by subtracting a total amount of substitute currency 120 for
gaming that is re-paid to a winner 6W among the participants
6 from a total amount of substitute currency 120 for gaming bet
by the loser 6L) of the casino side in the game table 1 for each
game .

[0114]
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The image analyzing device 18, the measurement device 19,
and the management control device 14 of this detection system
have a structure integrally including a computer formed as one
bodyorbyapluralityof configurations, aprogram, and a memory.
[0115]

Next, details of substitute currency for gaming used in
this detection system will be described. Fig. 8 is a front
cross-sectional view of substitute currency 120 for gaming used
inthisdetectionsystem. Thesubstitutecurrency120 forgaming
hasamulti-layer structure inwhichapluralityofplastic layers
having different colors are stacked, a coloring layer 121 is
includedat least inthemiddle, andwhite layers 122 or thin-color
layers (while not illustrated in the drawing, the layers may
be layers of a color that is thinner than that of the coloring
layer 121) are stacked on both sides of the coloring layer 121
of the middle.

In thisway, by employing a multi-layer structure inwhich
the coloring layer 121 is included, and white layers 122 or
thin-color layers (while not illustrated in the drawing, the
layers may be layers of a color that is thinner than that of
the coloring layer 121) are stacked on both sides of the coloring
layer 121 of this middle, as illustrated in Fig. 9A, a stripe
pattern is formed on the side face in the stacking direction,
and the type of the substitute currency 120 for gaming can be

specified by changing the color (red, green, yellow, blue, or
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the like) of the coloring layer 121 for each type (10 points,
20points, 100 points, 1000 points, andthe like) of the substitute
currency 120 for gaming.

[0116]

The substitute currency 120 for gaming is configured as
a structure body including the coloring layer 121 and the white
layer 122 or the thin-color layer at least in the outer appearance
to form a stripe pattern in the axial direction on the side face
and has a configuration enabling the type of the substitute
currency 120 for gaming to be gspecified using the coloring layer
121. While Figs. 10A and 10B illustrate different examples,
in the examples, the coloring layer 121 and the white layer 122
or the thin-color layer are formed through injection molding,
and so-called two-color molding is used in which, first, the
coloring layer 121 is molded inside a die for molding (not
illustrated in the drawing), and thereafter, the white layer
122 or the thin-color layer is molded.

[0117]

In addition, as illustrated in Fig. 9B, in the substitute
currency 120 for gaming, prints 123 (100 points or the like)
representing the type of the substitute currency 120 for gaming
are formed on the surfaces (the upper face and the lower face)
of thewhite layer 122. AsillustratedinFig. 8, the transparent
layers 124 are disposed in the outermost layers, and each

interlayer is thermos-compressed, and a structure of at least
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five layers is formed. Such substitute currency 120 for gaming
is formed by using a plastic material having a thin long shape,
and layers (the coloring layer 121, the white layer 122, and
the transparent layer 124) are thermo-compressed to form a

closely adhering state (a structure of five layers or the like)
in the state of a long length, and thereafter, holes having a
circular shape, a rectangular shape, or the like are formed
therein through press or the like.

When a hole is formed through the press, die of mold for
punching, and the size of punching are designed, and R processing
(round angle) is performed for the ends of the transparent layer
124 of the outermost layer.

[0118]

That is, in order to manufacture the substitute currency
120 for gaming, first, a plate-shaped coloring layer 121 formed
using plastic and a plate shaped white layer 122 or a thin-color
layer formed using plastic are stacked, and a stacked structure
bodyconfiguredbyapluralityofplasticlayersisformed. Then,
drawing patterns are printed on the upper face and the lower
face of this stacked structure body, and transparent layers 124
are formed thereon. Then, the layers of the stacked structure
body and the transparent layers 124 are heated and pressed to
be heated and welded, whereby a substitute currency original
plate is generated. Then, punching processing is performed for

the substitute currency original plate acquired in this way,
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whereby a plurality of substitute currencies 120 for gaming
having a predetermined shape are acquired. When this punching
processing is performed, R processing is performed for upper
and lower angles of the substitute currency 120 for gaming using
a mold.

[0119]

In addition, in the substitute currency 120 for gaming,
face codes using the UV ink or ink (carbon black ink) absorbing
an infrared rays are arranged on the surface of the white layer
122 (see Fig. 9B). This face codes represent the authenticity
of the substitute currency 120 for gaming, and, when ultraviolet
rays (or infrared rays) are emitted thereto, a mark is visgible
to the eyes, and a combination of the form and the number of
the marks represents the authenticity. Fig. 11 is aperspective
view of a state in which the substitute currency 120 for gaming
is stacked up, and a face code M is acquired by combining a long
code L and a short code S. In the outermost layers, while
transparent layers (print layers) 124 are thermally compressed
or formed as coating layers to cover the print 123 and the face
code, embossing processing is performed for these transparent
layers 124, and the close adherence between the substitute
currencies 120 for gaming is prevented. In addition, in this
embodiment, while an example has been described in which face
codes are printedon the surfaces of thewhite layers 122, instead

of the face codes or together with the face codes, one or both
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of a security mark and an optically variable device (OVD) may
be printed.
[0120]

The R processing (R) is performed for the ends of the
transparent layers (print layer) 124 of the outermost layer for
which the print 123 (100 points or the 1like), and in the punching
process of the substitute currency 120 for gaming, the surfaces
of the white layers 122 are prevented from being deformed to
appear on the side face. In addition, it is prevented that a
sharp end remains in the substitute currency 120 for gaming and
damages the hands or the other substitute currency 120 for gaming.
[0121]

The coloring layer 121, as illustrated in Fig. 8, may be
formed by a plurality of colored layers (three layers in the
case illustrated in Fig. 8). Since the plurality of colored
layers (three layers in the case illustrated in Fig. 8) are
thermos-compressed, a state in which the three-layer structure
canbe visually observed, as illustratedinFig. 8, is not formed.
However, three layers are illustrated in Fig. 8 for description.
In addition, in a middle layer among the three layers of the
coloring layer 121, a partly hollowed portion B is arranged,
and an RFID 125 is built therein.

[0122]
In addition, without arranging the hollowed portion B in

the coloring layer 121, theRFID125maybebuilt in the substitute
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currency 120 for gaming by arranging the RFID 125 between the
coloring layer 121 having a flat surface and the white layer
122 having a flat surface and performing thermos-compressing
of the coloring layer 121 and the white layer 122 as it is. By
configuring at least one of the coloring layer 121 and the white
layer 122 using a material such as plastic that can be thermally
deformed, out of the coloring layer 121 and the white layer 122
having the RFID 125 interposed therebetween through thermal
compression, a plastic layer is thermally deformed, and
accordingly, the RFID 125 is tightly fixed between such layers
without arranging the hollowed portion B.

[0123]

Fig. 12 is a perspective explanatory photographic diagram
that illustrates a state in which substitute currency for gaming
of different types are piledup. The management control device
14 images substitute currency 120 for gaming placed on the game
table 1 by the game participant 6 by using the camera device
2 and measures each area 8 (whether the bet is on the banker,
theplayer, thepair, or the tie) inwhich the substitute currency
120 for gaming is placed by using the measurement device 19
including the image analyzing device 18, and the measurement
device 19 (by using information acquired by the image analyzing
device 18) analyzes and measures the number and the colors of
coloring layers 121 (or the thin-color layers) or white layers

122 of the substitute currency 120 for gaming that is stacked
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in each area and determines the types and the quantities of the
substitute currency 120 for gaming. The management control
devicel4 performs control of the cameradevice 2 such that imaging
using the camera device 2 is performed when the first card is
drawn from the card distributing device, before and after the
drawing, orafteradealer'ssignrepresentingtheendof betting.
[0124]

The management control device 14 may be a control device
having an artificial intelligence-utilizing or deep learning
structure. The management control device 14 can perceive the
position 8 (a position betting on a player, a banker, or a pair),
the types (a value of a different amount is assigned to the
substitute currency 120 for gaming for each color), and the
quantities of the substitute currency 120 for gaming that is
bet by each participant 6 through the camera device 2 and the
image analyzing device 18. The artificial
intelligence-utilizing computer or control system can perceive
the position 8 (a position betting on a player, a banker, or
a pair), the types (a value of a different amount is assigned
to the substitute currency for gaming for each color), and the
quantities of the substitute currency 120 for gaming by using
a self-learning function or the like in the deep-learning
(structure) technology, and thus, according to a result of
winning/losing of a game determined by the card distributing

device 3 in each game, determines whether or not the collection
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(denoted using an arrow L) of substitute currency 120 for gaming
bet bya losingparticipant 6L and the re-payment (payment (120W))
for winning substitute currency 120 for gaming for the winning
game participant 6W are appropriately performed according to
a result of winning/failure of the game in each game by analyzing
avideoof the state of progress of the game by using the management
control device 14 through the image analyzing device 18.
[0125]

In such a case, as illustrated in Fig. 11 (compared to
conventional substitute currency for gaming illustrated in Fig.
7), a stacked multi-layer structure is formed, and a stripe
pattern is formed on the side face in the stacking direction,
and accordingly, the measurement device 19 including the image
analyzing device 18 can accurately perform the measurement of
the types and the quantities of substitute currency for gaming
in an easy manner. In addition, by using an artificial
intelligence-utilizing computer or control system and a
deep-learning (structure) technology, the analysis and the
determination of the image can be performed more accurately.
The artificial intelligence-utilizing computer or control
system and the deep-learning (structure) technology are known
to persons skilled in the art and can be used, and thus, detailed
description thereof will be abbreviated.

[0126]

The management control device 14 can analyze and perceive
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a total amount of substitute currency 120 for gaming in the tray
17 for substitute currency for gaming for the dealer 5 of the
game table 4 by using the image analyzing device 18 and can
determine through a comparison and calculation whether or not
a total amount of the substitute currency 120 for gaming placed
inside the tray 17 for substitute currency for gaming has been
increased/decreased according to the collection of the losing
substitute currency 120 for gaming bet by each game participant
6 and the amount of the payment 120W for winning substitute
currency for gaming to the winning game participant 6W after
the game ends and is settled based on the result of winning/losing
of the game. The total amount of the substitute currency 120
for gaming in the tray 17 for substitute currency for gaming
may be constantly acquired by using means such as RFIDs, and
it is determined whether or not the increased/decreased amount
is correct by the management control device 14 by analyzing a
video of the state of progress of the game through the image
analyzing device 18. For these, an artificial
intelligence-utilizing or deep-learning structure may be
utilized.
[0127]

In addition, the management control device 14 may have
an artificial intelligence-utilizing or deep-learning
structure capable of acquiring the position (a position for

betting on the player, the banker, or the fair) and the amount
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(the types and quantities) of bet substitute currency for gaming
at each player position 7 of the game table 4, comparing a
winning/losing history of each player 6 and the amount (won
amount) of acquired substitute currency for gaming that can be
acquired based on the result of winning/loging of each game with
statistical data of many (big data) games in the past, and

extracting an abnormal situation (set inthe casino). Typically,
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the management control device 14 is included which has an
artificial intelligence-utilizing or deep-learning structure
capable of extracting an occurrence of a won amount of a certain
amount (one million dollars) or more and an abnormal situation
in which, in a play position 7 of a specific game table 4, a
state in which the amount of bet substitute currency for gaming
ig small at the time of losing a game, and the amount of bet
substitute currency for gaming is large at the time of winning
a game is continued for several games and is determined as an
abnormal situation based on a comparison with statistical data
(big data or the like) of games in the past.

[0128]

The total amount of the substitute currency 120 for gaming
in the tray 17 for substitute currency for gaming for the dealer
5 of the game table 4 is settled for the substitute currency
120 for gaming bet by each participant 6 after each game, and
the management control device 14 has a structure capable of

determining through a comparison and calculation whether or not
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an increase/decrease in the substitute currency for gaming that
corresponds to a settlement is correct after the settlement.
[0129]

In the tray 17 for substitute currency for gaming used
for storing the substitute currency 120 for gaming for the dealer
5 illustrated in Fig. 6, the types and the quantities of the
substitute currency 120 for gaming can be determined by analyzing
and measuring the numbers and the colors of the coloring layers
121 or the white layers 122 of the substitute currency 120 for
gaming stacked in the horizontal direction by using the
measurement device 19 (by using the information acquired by the
image analyzing device 18). The total amount of the substitute
currency 120 for gaming for the tray 17 for storing substitute
currency for gaming is constantly (or at predetermined time
intervals) acquired in this way. As the management control
device 14 has a calculation function of calculating a settlement
amount (calculation of a balance of the casino side in the game
table 4 (an amount acquired by subtracting a total amount of
the substitute currency 120 for gaming re-paid to the winner
6W among the participants 6 froma total amount of the substitute
currency 120 for gaming bet by the loser 6L) of each game for
each game (see description presented above), the total amount
of the substitute currency 120 for gaming of the tray 17 for
substitute currency for gaming is constantly (or at intervals

of a predetermined time) is verified. That is, it is verified
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whether or not an increase/decrease in the substitute currency
for gaming matches a result of an image analysis performed by
the image analyzing device 18 and the settlement amount of each
game performed by the dealer 5.

[0130]

Fig. 13A is a diagram that illustrates details of a tray
for substitute currency for gaming according to this embodiment,
and Fig. 13B is a diagram that illustrates another example of
the substitutecurrency forgaming. Inthetrayl7forsubstitute
currency for gaming, a collection tray 171 for substitute
currency for gaming that is used for collecting and temporarily
storing substitute currency 120L for gaming that is bet by a
losingplayer 6L and a repayment tray 172 for substitute currency
120W for gaming that is used for storing substitute currency
120L forgaming tobe re-payed are arranged. The image analyzing
device 12 and the control device 14 acquire the position, the
type, and the quantity of substitute currency 120L for gaming
that is bet by the losing player 6L and calculates an increased
amount (an amount of substitute currency 120L for gaming to be
present in the collection tray 171 for substitute currency 120
for gaming) of substitute currency 120L for gaming in the game.
Inaddition, the image analyzingdevice 12 and the control device
14 acquire a real total amount of the substitute currency 120
for gaming in the tray 171 for substitute currency for gaming

after the collection and determine whether or not there is a
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difference between the total amount and the real total amount
through a comparison.
[0131]

Here, the tray 17 for substitute currency for gaming that
igillustrated above has a two-stage structure formed by an upper
stage tray 1l7a for substitute currency for gaming and a lower
stage tray 17b for substitute currency for gaming. Figs. 14A
and 14B are diagrams that illustrate a relation between the tray
17 for substitute currency for gaming having a two-stage
structure and a camera device 2, Fig. 14A illustrates a state
in which two stages overlap each other, and Fig. 14B illustrates
a state in which two stages are shifted from each other. In
the lower stage of theupper stage trayl7a for substitute currency
for gaming, the lower stage tray 17b for substitute currency
forgaming is present, and the upper stage tray 17a for substitute
currency for gaming and the lower stage tray 17b for substitute
currency for gaming are connected through a hinge 17c¢. In a
case where substitute currency 120 for gaming placed in the upper
stage tray 17a for substitute currency 120 for gaming is
insufficient, substitutecurrency 120 forgamingis supplemented
from the lower stage tray 17b for substitute currency for gaming
to the upper stage tray 17a for substitute currency for gaming.
On the other hand, in a case where substitute currency 120 for
gaming placed in the upper stage tray 17a for substitute currency

for gaming is excessive, the substitute currency for gaming is
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moved to the lower stage tray 17b for substitute currency for
gaming.
[0132]

In order to take in the substitute currency 120 for gaming
from the lower stage tray 17b for substitute currency for gaming,
the upper stage tray 17a for substitute currency for gaming is
moved using the hinge 17c to be in a state illustrated in Fig.
14B. In the state illustrated in Fig. 1424, the upper stage tray
17a for substitute currency for gaming is imaged by the camera
device 2, and, in the state illustrated in Fig. 14B, the lower
stage tray 17b for substitute currency for gaming can be imaged
using the camera device 2. In the state illustrated in Fig.
14B, the upper stage tray 17a for substitute currency for gaming
and the lower stage tray 17b for substitute currency for gaming
can be imaged by the camera device 2c¢ simultaneously and in a
state in which the trays can be identified from each other. In
addition, in the state illustrated in Fig. 14B, the upper stage
tray 17a for substitute currency for gaming and the lower stage
tray 17b for substitute currency for gaming may be separately
imaged. The camera devices 2 and 2c may respectively include
a visgsible light camera corresponding to printed ink of a side
ID 126 and an infrared-ray camera or may be cameras switchable
between a plurality of functions of a visible-light camera
corresponding to printed ink and an infrared-ray camera.

[0133]
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Next, an inspection device 200 inspecting the substitute
currency 120 for gaming according to an embodiment of the present
invention will be described with reference to Fig. 15. The
ingpection device 200 includes a passage 203 that includes an
inlet 201 through which substitute currency 120 for gaming can
pass in the radial direction (the direction of an arrow Y) and
an outlet 202. The passage 203 inclines, and the substitute
currency 120 for gaming passes in the direction of the arrow
Y). In the passage 203, a gaming substitute currency type
determiningdevice 204 that images the side face of the substitute
currency 120 for gaming and determines the color of a stripe
patternof the side face in the stackingdirection; amark reading
device 205 that reads a face code as a face code using UV ink
or ink (carbon black ink) absorbing infrared rays arranged on
the surface of the passing substitute currency 120 for gaming;
a print inspecting device 206 that reads the print 123
representing the type arranged on the surface of substitute
currency for gaming in the vertical direction with respect to
the passage 203; and a control device 207 for the whole device.
The control device 207 is configured to inspect whether or not
the type of the substitute currency for gaming determined by
the gaming substitute currency type determining device 204
matches a content of the print representing the type acquired
from the print inspecting device 206.

[0134]
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By using this inspection device 200, it can be inspected
whether or not the print 123 of the manufactured substitute
currency 120 for gaming matches the type of the substitute
currency for gaming according to the color of the stripe pattern
of the substitute currency 120 for gaming and is correctly
printed.

[0135]

As above, the substitute currency 120 for gaming according
to this embodiment has a stacked structure, inwhich the coloring
layer 121 and the white layer 122 or thin-color layers having
the coloring layer 121 interposed therebetween are stacked,
formed by a plurality of plastic layers and thus, has a side
faceonwhichastridepatternis formedinthe stackingdirection.
The substitute currency 120 for gaming has a configuration
enabling the type of the substitute currency 120 for gaming to
be specified using the coloring layer 121 appearing on the side
face. In addition, prints are performed for the upper face and
the lower face of the substitute currency 120 for gaming. More
specifically, prints are performed for the surface of the white
layer 122 of the thin-color layer, and the transparent layer
124 is included on the upper face thereof. The coloring layer
121 and the white layer 122 or the thin-color layer and the print
layer 124 are thermos-compressed together to form a layered
structure.

[0136]
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The white layers 122 or the thin-color layers having the
coloring layer 121 interposed therebetween may be configured
to have different depths in the vertical direction from each
other.

[0137]

In addition, in this embodiment, the R processing is
performed for the outer edges of the upper face and the lower
face of the substitute currency 120 for gaming. Accordingly,
it can be prevented that a player's hand handling the substitute
currency 120 for gaming hurts, or the substitute currency 120
for gaming damages the other substitute currency 120 for gaming.
[0138]

In addition, in this embodiment, the RFID 125 is tightly
fixed between plastic layers each forming one of the coloring
layer 121 and the white layer 122 or the thin-color layer.
[0139]

In addition, in this embodiment, on the upper face and/or
the lower face of the substitute currency 120 for gaming, face
codes using UV emission ink, infrared absorption ink such as
ink (carbon black ink) absorbing infrared rays are arranged.
In addition, as a modified example of this embodiment, one or
both of a security mark and an optical variable device (OVD)
may be printed on the surfaces of the substitute currency 120
for gaming instead of the face codes or together with the face

codes.
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[0140]

In addition, the substitute currency 120 for gaming
according to this embodiment has a structure in which the side
ID 126 is attached to the side face, the RFID 125 is built, and
face codes using UV emission ink or infrared absorption ink are
arranged on the upper face or the lower face (the print layer
124) . Then, the information of a side ID 126 and the information
of an RFID 125 are associated with each other, the information
of a side ID 126 and information of a face code are associated
with each other, or the information of a side ID 126, information
of an RFID 125, and the information of a face code are associated
with each other.

[0141]

In addition, the inspection device 200 according to this
embodiment includes: the measurement device 19 of the type of
substitute currency 120 for gaming that images the side face
of the substitute currency 120 for gaming and determines the
color of the stripe pattern of the side face in the stacking
direction; and the mark reading device 205 that reads the print
of the substitute currency for gaming. In this way, a relation
between the type of substitute currency for gamingand the content
of a print can be inspected.

[0142]
The management control device 14 according to this

embodiment performs imaging for determining the position, the
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types, and the quantities of substitute currency for gaming
placed by a game participant in each game when the first card
ig drawn from the card distributing device 3, before and after
drawing, orafteradealer'ssignrepresentingtheendof betting.
[0143]

In addition, the substitute currency 120 for gaming
according to this embodiment is manufactured as below. First,
a stacked structure body including a plurality of plastic layers
igs formed by heating and pressing the coloring layer 121 and
the white layers 122 or the thin-film layers. Then, a drawing
pattern is printed at least on the upper face or the lower face
of the stacked structure body, whereby a substitute currency
original plate is generated. Then, punching processing is
performed for the substitute currency original plate by using
a mold, whereby a plurality of substitute currencies for gaming
having a predetermined shape are acquired. Here, at the time
of punching processing, R processing is performed for the outer
edges of the upper and lower faces of the substitute currency
120 for gaming by using a mold.

[0144]

In addition, in a case where substitute currency 120 for
gaming having side IDs is tobe manufactured, side IDs are printed
on the side faces of the white layers 122 or the thin-color layers
through inkjet printing. Furthermore, in a case where

substitute currency 120 for gaming including an RFID is to be
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manufactured, an RFID is interposed between the layers of the
stacked structure body, and the layers having the RFID interposed
therebetween are heated and welded when the layers are
thermos-compressed, whereby the periphery of the RFID is tightly
fixed by the plastic layers.
[0145]

Inaddition, themanagement systemof table gamesaccording
to this embodiment includes: the card distributing device 13
that determines and displays a result of winning/losing of each
game inthegame table4; thecameradevice 2 that images substitute
currency 120 for gaming placed on the game table 4; and the
management control device 14 that specifies and stores the
position, the types, and the quantities of substitute currency
for gaming placed by the game participant 6 on the game table
4 by using a result of the imaging performed by the camera device
2. Thesubstitute currency 120 for gaming is a stacked structure
body in which the coloring layer 121 and the white layers 122
or the thin-color layers are stacked and has a stripe pattern
on the side face in the stacking direction. The management
control device 14 has a calculation function calculating a
balance of the casino side in the game table 4 for each game
based on a result of winning/losing acquired from the card
distributing device 13 and the position, the types, and the
quantities of the substitute currency 120 for gaming specified

using the imaging result of the camera device 2.
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[0146]

The management control device 14 has a function of
measuring the number of the coloring layers 121 or the white
layers 122 or the thin-color layers of substitute currency 120
for gaming placed by each game participant 6, determines the
types and the amounts of the substitute currency for gaming by
using the colors of the coloring layer 121, and determining the
quantities of the substitute currency 120 for gaming.

[0147]
(Third Embodiment)

A system according to this embodiment relates to a
management system of substitute currency for gaming preventing
the use of fake substitute currency for gaming in a game house
in a casino or other game facilities using substitute currency
for gaming.

[0148]

Among many live table games played in a casino or a game
facility, there are Baccarat and blackjack. In such games, a
standard deck configured by 52 playing cards is used, and playing
cards are distributed to a game table from a shooter including
apluralityof decks (6 to9decksor10decks) shuffledinadvance,
and agame is played. Inacasino or agame facility, substitute
currency for gaming is used for such games.

[0149]

The use of fake substitute currency for gaming should not
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occur inacasino. Inorder toprevent the use of fake substitute
currency for gaming in a casino, there is a technology for
preventing the use of fake substitute currency for gaming by
attaching an RFID to substitute currency for gaming. The
RFID-attached substitute currency for gaming is known and is
disclosed in WO 2008/120749 A.

[0150]

This embodiment provides amanagement systemor substitute
currency for gaming preventing the use of fakes of substitute
currency for gaming used in a casino or a game facility, and
theuse andunjust exchange of fake substitute currency for gaming
inacasinoor agame facility canbe prevented. Inrecent years,
the technologies for manufacturing fake substitute currency for
gaming evolve, and technologies advance up to a level of copying
an authenticity determination mark or an RFID almost perfectly.
As a result, a mark or an RFID that is the same as a genuine
authenticity determination mark or a genuine RFID is attached
to substitute currency for gaming, genuine and fake substitute
currency for gaming cannot be discriminated from each other,
and there is a problem in that it is almost impossible to perform
an authenticity determination.

[0151]

Inorder tosolve the conventional problemdescribed above,

a management system of substitute currency for gaming according

to this embodiment includes: substitute currency for gaming to
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which a side ID that can be individually identified is attached;
anIDreadingdevicethat readsasideIDattachedtothe substitute
currency for gaming; a storage in which the substitute currency
for gaming is stored in a cashier of a game house; a game table
gaming substitute currency tray that stores the substitute
currency for gaming; a gaming substitute currency determining
device that specifies types and quantities of the substitute
currency for gaming stored in the game table gaming substitute
currency tray and the storage by using the ID reading device;
and a management control device that manages the IDs associated
with the substitute currency for gaming in a database. The
management control device has functions of registering the IDs
of the substitute currency for gaming to be used in the database
inadvance, managing the IDs of the substitute currency for gaming
present at least in the game table gaming substitute currency
tray and the storage in the database together with presence
information by using the database, specifying the substitute
currency for gaming in the game table gaming substitute currency
tray and the storage at predetermined timing, searching the
database, determining the following events through the database
search 1) an ID not present in the database is newly present
2) two or more same IDs are present, and generating an error
signal when a situation of 1) or 2) described above is present.
[0152]

In addition, the management control device has functions
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capableof, whenthere isachange inthepresenceof thesubstitute
currency for gaming at least in the game table gaming substitute
currency tray and the storage, recording time or a place at which
there ig the change in the database in association with the ID,
searching the database, when there is a situation in which two
or more same IDs are present, extracting the ID and information
of time or a place recorded in association with the ID in the
database from the database and storing extracted information,
and specifying time when the substitute currency for gaming to
which the ID ig attached, which is detected first, enters/exits
the game table gaming substitute currency tray or the storage
or a place of the game table gaming substitute currency tray
or the storage in which the substitute currency for gaming is
stored.

[0153]

Furthermore, the management systemof substitute currency
for gaming may further include: a bet area gaming substitute
currency determining device specifying the types and quantities
of the substitute currency for gaming bet on a bet area of the
game table by using the ID reading device and may have functions
of determining the following events through a search of the
database also for the ID of the substitute currency for gaming
present in the bet area of the game table 1) an ID that has not
been present in the database is newly present 2) presence of

two or more same IDs and generating an error signal when there
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is a situation of 1) or 2) described above.
[0154]

In addition, side IDs are attached to at least three
positions on the side face of the substitute currency for gaming.
The side IDs are attached through inkjet printing by using ink
that is visible using visible light. Particularly, a
configuration is advantageous in which the side ID is attached
aspresence/absenceof marksof apluralityof rowsandaplurality
of columns. Inaddition, transparent coating layers or varnish
isdisposedontheupper and lower faces of the substitutecurrency
for gaming.

[0155]

In order to solve the conventional problems, substitute
currency for gaming according to this embodiment forms a stripe
pattern on the side face in the stacking direction by employing
a multi-layer structure in which a plurality of plastic layers
havingdifferent colors are stacked, acoloringlayer is included
at least in one layer, white layers or thin-color layers are
stacked on a further outer side than the coloring layer and has
a configuration enabling the type of the substitute currency
for gaming to be specified by the coloring layer. In addition,
side IDs are attached to at least three positions on the side
faces of the white layers and the thin-color layers, and the
type and the manufacturing information of substitute currency

for gaming can be specified by reading the ID by using the ID
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reading device, and a configuration inwhich the ID can be managed
in a database is included. Then, the side ID may be attached
using ink (visible ink) that isvisible for vigible light through
inkjet printing. The side ID may be attached using ink (ink
absorbing infrared rays, UV ink, or the like) that is not visible
for visible light through inkjet printing. In addition, the
side ID may be printed using at least two or more of ink that
ig visgsible for visible light, ink absorbing infrared rays, and
UV ink.

[0156]

Inorder tosolve the conventional problems describedabove,
substitute currency for gaming according to this embodiment has
a side ID that can be individually identified attached thereto,
the side ID attached to the substitute currency for gaming is
read by an ID reading device, the ID reading device can read
the substitute currency forgaming stored ina storagemaintained
by a cashier of a game house and a gaming substitute currency
tray of a game table, in addition, the types and the quantities
of the substitute currency for gaming stored in the gaming
substitute currency tray and the storage are specifiedbyagaming
substitute currency determining device through the ID reading
device, the ID of the substitute currency for gaming present
in the gaming substitute currency tray of the game table and
the storage is managed in the database together with the presence

information thereof, it is inspected whether at least 1) an ID
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that has not been present in the database is newly present and
2) two or more same IDs are present, and the ID enabling the
occurrence of the situation 1) or 2) described above to be
determined is included.

[0157]

Hereinafter, a management system of substitute currency
for gaming in a game house including a game table according to
an embodiment of the present invention will be described with
reference the drawings. Fig. 16 is a diagram that illustrates
an overview of the whole system. The management system of
substitute currency for gaming in a game house including a
plurality of game tables 4 (only one game table is illustrated
in Fig. 16) images the state of progress of a game played in
the game table 4 including a game participant 6 and a dealer
5 through a plurality of camera devices 2 and stores and manages
the state. Particularly, the management system of substitute
currency for gaming specifies the types and the quantities of
substitute currency 120 for gaming used in the game table 4 by
analyzing image information acquired by the camera device 2.
A side ID 126 is attached to the side face of the substitute
currency 120 for gaming, and the types and the gquantities of
the substitute currency 120 forgaming is acquiredby determining
the side ID 126 and reading the types and the quantities. In
addition, in this specification, a description of "side ID" or

"ID" igs used not only in the meaning of an ID as a physical entity
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attached to the side face of the substitute currency 120 for
gaming but also in the meaning of identification information
represented thereby. An ID reading device 53 disposed inside
a management control device 50 connected to the camera device
2 gspecifiesasideID126 by analyzing image information acquired
from the camera device 2. Particularly, the management control
device 50 includes a gaming substitute currency determining
device 52 gpecifying the types and the quantities of the
substitute currency 120 for gaming that is in a horizontally
aligned state or ina piled state based on a result of the reading
of the side ID 126 acquired by analyzing the image data imaged
through the camera device 2 therein.

[0158]

In addition, the management system according to this
embodiment is configured to image substitute currency 120 for
gaming disposed on a game table 4 by using a plurality of camera
devices 2b-1 and 2b-2, which have different heights, arranged
at predetermined positions in addition to the camera device 2
that images the substitute currency 120 for gaming and records
an acquired image. The camera device 2b-1 can image substitute
currency 120 for gaming disposed at a relatively far position
on the game table 4, and the camera device 2b-2 is configured
to image substitute currency 120 for gaming disposed relatively
close on the game table 4. By performing imaging the two camera

devices 2b-1 and 2b-2, substitute currency 120 for gaming
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disposed at a place that is in a blind area for one of the camera
devices can be imaged as well.
[0159]

In a plurality of cashiers 60 present in a game house,
the substitute currency 120 for gaming is exchanged with cash
6lpaidbyagameparticipant 6, and, ineachcashier60, substitute
currency 120 for gaming is stored in a storage 62 storing the
substitute currency 120 for gaming. In each cashier 60 of a
game house, substitute currency 120 for gaming brought by a game
participant 6 is refunded into cash 61. In the game table 4,
substitute currency 120 for gaming is stored in a game table
gaming substitute currency tray 17, and a dealer 5 collects
substitute currency 120 for gaming bet by a game participant
6 who has lost the game from the table 4 in each game, returns
the collected substitute currency 120 for gaming to the game
table gaming substitute currency tray 17, and then re-pays the
substitute currency 120 for gaming to a game participant 6 who
has won eachgame. All suchexchanges between agame participant
6 and a cashier 60 of a game table or a dealer 5 are imaged and
recorded by all the camera devices 2. In the storage 62 or the
game table gaming substitute currency tray 17, when there is
exchange of substitute currency 120 for gaming with a game
participant 6, the substitute currency 120 for gaming stored
in the storage 62 or the game table gaming substitute currency

tray 17 increases or decreases. The types and the quantities
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of the substitute currency 120 for gaming stored in the game
table gaming substitute currency tray 17 and the storage 62 are
monitoredat predetermined timing or constantly by the ID reading
device 53 and the gaming substitute currency determining device
52 through the camera device 2. The management control device
50 stores the side IDs 126 of all the substitute currency 120
for gaming assumed to be used in a game house in the database
51 in advance (the side IDs 126 of all the substitute currency
120 forgamingassumed tobeused inthegame houseareregistered) .
[0160]

Inaddition, alsointhisembodiment, thegaming substitute
currency tray 17, as illustrated in Figs. 14A and 14B, may be
configured by an upper gaming substitute currency tray 1l7a and
a lower gaming substitute currency tray 17b of upper/lower two
stages. In such a case, in the state illustrated in Fig. 14A,
the upper gaming substitute currency tray 17a can be imaged by
the camera device 2, and, in the state illustrated in Fig. 14B,
the lower gaming substitute currency tray 17b can be imaged by
the camera device 2. In the state illustrated in Fig. 14B,
additionally, the upper gaming substitute currency tray 17a and
the lower gaming substitute currency tray 17b can be imaged by
the camera device 2c¢ simultaneously and also in an
individually-identifiable state. In addition, in the state
illustrated in Fig. 14B, the upper gaming substitute currency

tray 17a and the lower gaming substitute currency tray 17b may
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be separately imaged. Each of the camera devices 2 and 2c may
include a single visible-light camera or a single infrared ray
camera corresponding to ink printed for the side ID 126 or a
camera capable of performing switching among a plurality of
functions of a visible-light camera and an infrared-ray camera
corresponding to the printed ink.
[0161]

In this way, in the game house, by using the database 51,
the management control device 50 managing the side IDs 126
associated with substitute currency 120 for gaming manages all
the side IDs 126 of at least substitute currency 120 for gaming
present in the game table gaming substitute currency tray 17
and the storage 62 in the database 51 together with the presence
information thereof (the storage 62, the game table gaming
substitute currency tray 17, in the middle of moving from a
backyard (not illustrated in the drawing), held by a game
participant 6, or the like). The management control device 50
specifies all the substitute currency 120 for gaming disposed
in the game table gaming substitute currency tray 17 and the
storage 62 by using the side IDs 126 at predetermined timing
or constantly, searches the database 51, and determines the
following events through the search of the database 51.
1) A side ID 126 that has not been present (or not present) in
the database 51 is determined to be newly present.

2) Two or more same IDs are determined to be present.
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[0162]

The management control device 50 has a function of
generatinganerror signal representinganabnormalityandgiving
a notification to a management division or a security division
54 of the game house when the situation of 1) or 2) described
above is present. The management control device 50 gpecifies
all the substitute currency 120 for gaming disposed in the game
table gaming substitute currency tray 17 and the storage 62 at
predetermined timing or constantly by using the side IDs 126
and stores all the substitute currency 120 for gaming in the
database 51 and thus, can determine that 1) a side ID 126 that
has not been present (or not present) in the database 51 is newly
present and 2) two or more same IDS are present.

[0163]

In addition, when there is a change in the presence of
the substitute currency 120 for gaming at least in the game table
gaming substitute currency tray 17 and the storage 62, the
management control device 50 records time or a place (the storage
62, the game table gaming substitute currency tray 17, or the
like) at which the change is present in the database 51 in
association with the side ID 126 and, as a result of the search
of the database 51, when there is a situation in which two or
more same side IDs 126 are present, extracts the side ID 126
and information of time or a place recorded in the database 51

in association with the side ID 126 from the database 51 and
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stores the side ID and the information that have been extracted,
and thus, time at which substitute currency 120 for gaming to
which the side ID 126 is attached, which has been detected first
(used first or cashed), enterg/exitsg the game table gaming
substitute currency tray 17 or the storage 13 or a place of the
game table gaming substitute currency tray 17 or the storage
13 in which the substitute currency 120 for gaming is stored
can be specified by using the database 51. When the time and
the place can be specified, a suspicious person for the use of
unjust substitute currency 120 for gaming or the like can be
specified from the recorded video of the camera device 2.
[0164]
Inthismanagement systemof substitute currency forgaming,
the management control device 50 can specify the types and the
quantities of the substitute currency 120 for gaming bet on the
bet area 8 of the game table 4 by using the ID reading device
53. The substitute currency 120 for gaming of the bet area 8
ig imaged by the camera device 2b that particularly images the
bet area 8 and, also for the side ID 126 of the substitute currency
120 for gaming present on the bet area 8 of the game table 4,
determines the following events by searching the database 51.
1) A side ID 126 that has not been present in the database 51
is newly present in the bet area 16.
2) Two or more same IDs are present.

The management control device 50 has a function of

93



2021202569 27 Apr 2021

generating an error signal when a situation of 1) or 2) described
above is present.
[0165]

The management control device 50 of this system, the ID
reading device 53 disposed inside, and the gaming substitute
currency determining device 52 gpecifying the types and the
quantitiesof substitute currency 120 for gaming have a structure
integrally including a computer formed as one body or by a
plurality of configurations, a program, and a memory.

[0166]

Next, details of substitute currency 120 for gaming
(so-called substitute currency for gaming) used in this system
will be described. Fig. 17 is a sideviewof substitute currency
120 for gaming used in this system, the substitute currency 120
for gaming is formed by stacking a plurality of plate-shaped
plastic layers having different colors, forming the plastic
layers to be integrated using a means of thermo-compressing or
the like, and then, punching holes in the shapes of circles and
quadrangles. The substitute currency 120 for gaming
manufactured in this way has a multi-layer structure in which
a coloring layer 121 is included at least in the middle, and
white layers 122 or thin-color layers (may be layers of a color
thinner than that of the coloring layer 121; not illustrated
in the drawing) are stacked on both sides (in Fig. 17, the upper

and lower sides) of the coloring layer 121 disposed in themiddle.
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In this way, by employing the multi-layer structure in which
the coloring layer 121 isg included, and the white layers 122
or the thin-color layers (may be layers of a color thinner than
that of the coloring layer 121; not illustrated in the drawing)
are stacked on both sides of the coloring layer 121 disposed
in the middle, as illustrated in Fig. 17, a stripe pattern (in
the stacking direction) when seen from the side face is formed,
and, by changing the color (red, green, yellow, blue, or the
like) of the coloring layer 121 for each type (10 points, 20
points, 100 points, 1000 points, and the 1like) of the substitute
currency 120 for gaming, the type of the substitute currency
120 for gaming can be specified.

[0167]

In addition, as illustrated in Fig. 17, in the substitute
currency 120 for gaming, a side ID 126 representing the type
of substitute currency 120 for gaming is applied to the side
faces of the white layers 122.

In the outermost layers, transparent layers 124 are
arranged, and each interlayer is thermo-compressed to form a
structure of at least five layers. Such substitute currency
120 for gaming is formed by using a plastic material having a
thin long shape, and layers (at least the coloring layer 121
and the white layers 122) are thermo-compressed to forma closely
adhering state (the structure of five layers or the like) in

the stateof alonglength, andthereafter, holeshavingacircular
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shape, arectangular shape, orthe like are formed therein through
press or the like.

When a hole is formed through the press, die of mold for
punching, and the size of punching are designed, and R processing
(round angle) is performed for the ends of the transparent layer
124 of the outermost layer.

The transparent layers 124 may be a coat layer of varnish.
The side ID 126 is attached to at least three positions on the
side face of the substitute currency 120 for gaming. The side
ID 126 is attached through inkjet printing using ink that is
visible for visible light.

[0168]

Particularly, in this embodiment, the side ID 126 is
configured to be attached as presence/absence of marks C of a
plurality of rows and a plurality of columns. In the marks C
of the plurality of rows and the plurality of columns, as
illustrated in Fig. 17, upper and lower marks C are paired to
configure a code, and a code of ten digits is formed in the case
illustratedinFig. 17. Aconfiguration inwhichupper and lower
marks Carepaired toconfigure a code (four types) isillustrated
in Fig. 18. A letter "Y" disposed to the side of marks C is
anidentificationmark used for identifyingupper and lower sides
of amark. A code configured by marks C is configured to specify
a predetermined combination of marks C. As a result, in the

example illustrated in Fig. 18, there are four types of
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combination of the marks C of upper and lower two columns, and,
by printing these in ten columns, four to the power of 10 codes
can be configured. Since there are four types of a 10-digit
code, 4 to the power of 10 codes are acquired, and accordingly,
the side IDs 126 of substitute currency 120 for gaming can be
sufficiently assigned.

[0169]

The substitute currency 120 for gaming forms a stripe
pattern on the side face in the stacking direction by employing
a multi-layer structure in which a plurality of plastic layers
having different colors are stacked, the coloring layer 121 is
included at least in one layer, the white layers 122 or the
thin-color layers are stacked on a further outer side than the
coloring layer 121 and has a configuration enabling the type
of the substitute currency 120 for gaming to be specified using
the coloring layer 121. The side IDs 126 are disposed at least
three positions (preferably, six positions) on the side face
of the white layer 122 or the thin-color layer, and, in this
example, six side IDs are disposed at a predetermined interval
of 60 degrees in the rotation direction (circumferential
direction). The side IDs 126 individually identifiable
(different for each one) are attached to substitute currency
120 forgaming, andthesideIDs 126 aredisposedat apredetermined
interval of 60degreesintherotationdirection (circumferential

direction) such that the side ID is necessarily seen from the
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lateral side. The side IDs 126 attached to the substitute

currency 120 for gaming are read by the ID reading device 53
described above. The type, the manufacturing information, and
the like of substitute currency 120 for gaming can be specified
by reading the side ID 126 by using the ID reading device 53,
and a configuration in which the side ID 126 can be managed in
the database 51 is formed. In this embodiment, the side IDs
126 are attached using ink (visible ink) that is visible for
visible light through inkjet printing. The side IDs 126 may
beprintedusingat least oneoracombinationof ink (ink absorbing
infrared rays) that is not visible for visible light and ink
(including a side ID that is very small and is difficult to see)
that is visible for at least visible light. In addition, the
side IDs 126 may be printed by combining a plurality of such
ink of a plurality of types. The ID reading device 53 includes
at least a plurality of cameras (that is, a visible-1light camera
in a case where ink ig visible ink, an infrared-ray camera in
a case where ink is infrared reactive ink, and an ultraviolet
camerainacasewhereink igsUVink (UVradiatorandavisible-light
camera)) corresponding to the ink used for printing the side
ID 126 or includes a camera capable of performing switching among
a plurality of functions of cameras (a visible-light camera,
an infrared ray camera, and an ultraviolet ray camera (an UV
radiator and a visible-1light camera or the like)) corresponding

to the ink.
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[0170]

In the caseillustrated in Fig. 19, in substitute currency
120-1forgaming, sideIDs 126 areprintedusingink (ink absorbing
infrared rays) that is not visible for visible light. 1In
substitute currency 120-2 for gaming, marks C of a plurality
of rows and a plurality of columns are printed using ink that
is seen dark for visible light. In substitute currency 120-3
for gaming, additionally, marks C are printed using ink seen
dark for visible light also between the side IDs 126, and the
gside IDs 126 are configured to dissolve in the design not to
be visually distinguished. In substitute currency 120-4 for
gaming, a start point and an end point of the side ID 126 are
represented by a mark Cf representing the end. When the
substitute currencies 120-1 to 120-4 for gaming are seen using
an infrared-ray camera, ink absorbing infrared rays absorbs
infrared rays to be seen dark, and the substitute currencies
120-1 to 120-4 for gaming can be imaged in a state (represented
as the substitute currency 120-5 for gaming) in which the side
ID 126 can be read. In addition, the upper and lower sides of
the side ID 126 are illustrated using a mark CL representing
the upper and lower sides. A relation between the upper and
lower sidesof themarkisasillustratedinFig. 17. Inaddition,
the side IDs 126 may be printed using a combination of ink that
ig visible for visible light and an infrared ray absorption ink.

[0171]
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The side IDs 126 attached to the substitute currency 120
for gaming are read by the ID reading device 53 described above,
and the ID reading device 53 can read the substitute currency
120 for gaming held in the storage 62 of a cashier of a game
house and the game table gaming substitute currency tray 17 of
the game table, and actually, as illustrated in Fig. 20A, when
the substitute currency 120 for gaming is stacked horizontally,
the side IDs 126 can be read. In addition, the substitute
currency 120 for gaming stacked in the bet area 8 or the like,
as illustrated in Fig. 20B, can be also read.

[0172]

Furthermore, in the substitute currency 120 for gaming,
a face code using UV ink or ink (carbon black ink) absorbing
infrared rays is arranged on the surface (X) of the white layer
122 (see Fig. 9B).

This face code represents authenticity of substitute
currency 120 for gaming, and, whenultraviolet rays (or infrared
rays) hit the face code, the face code becomes visgsible to the
eyes and represents authenticity based on a combination of the
forms and a number. While the transparent layers (print layers)
124 are thermos-compressed or coated in the outermost layers
to cover a print 123 (100 points or the like) used for specifying
a game house and a face code disposed on the surface, embossing
process or varnish processing is performed for the transparent

layers 124, and the substitute currency 120 for gaming is
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prevented from adhering to each other and is caused to slide
well. In the substitute currency 120 for gaming, a circular
recess 127 is arranged at the center of each of the upper and
lower faces.

According to the recesses 127, the substitute currency
120 for gaming is prevented from being adhere to each other,

and, by increasing the diameter of the recesses 127, the
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substitute currency 120 for gaming can slide well.
[0173]

The R processing (R) is performed for the ends of the
transparent layers (print layers) 124 of the outermost layers
for which a print 123 (100 points or the like) is performed,
and, in the punching process of the substitute currency 100 for
gaming, the surfaces of the white layers 122 are prevented from
being deformed to appear on the side face. In addition, it is
prevented that a sharp end remains in the substitute currency
100 for gaming and damages the hands or the other substitute
currency 120 for gaming. The coloring layer 121 may be formed
by colored one layer or a plurality of layers. In addition,
metal or ceramic used for increasing the weight may be built
in a layer included in the layer of the coloring layer 121. More
specifically, in the material of the layer included in the layer
of thecoloringlayer 121, for example, metal powders (for example,
a metal oxide of one or a plurality of metal oxides of zinc oxide

and titanium oxide) may be contained. In addition, a part of
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the coloring layer 121 is hollowed out, or a space is arranged
between the coloring layer 121 and the white layer 122, and an
RFID may be built therein. In such a case, as the side ID 126
of the substitute currency 120 for gaming, a side ID 126 according
to a code using the marks C and a side ID using the RFID are
used together.

[0174]

In the substitute currency 120 for gaming configured in
this way, the types and the quantities of the substitute currency
120 for gaming that is held in the game table gaming substitute
currency tray 17 and the storage 62 are specified by the gaming
substitute currency determining device 52 through the camera
device 2 and the ID reading device 53, and the side IDs 126 of
the substitute currency 120 for gaming present on the game table
gaming substitute currency tray 17 and the storage 62 are managed
inthe database 51 togetherwith the presence information thereof.
In this way, at least, it is inspected whether 1) a side ID 126
that has not been present in the database 51 is newly present
2) two or more same side IDs 126 are present. By determining
the occurrences of the situations of 1) and 2) described above
by searching forall the side IDgs 126, the inspectionisrealized.
[0175]

As described above, while a game participant 6 can perform
exchange of cash 61 for substitute currency for gaming in the

cashier 60, exchange of cash 61 for substitute currency 120 for
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gaming can be performed also in the game table 4. The camera
device 2 images bills placed on the game table 4 to exchange
themfor substitutecurrency 120 forgaming. Thatis, aplurality
of cameradevices 2 imaging the substitute currency 120 for gaming
disposed on the game table 4 are arranged at different positions
to have different heights.

[0176]

The management control device 50 gpecifies the types and
the quantities of substitute currency 120 for gaming to be
discharged from the gaming substitute currency tray 17 in the
exchange from bills by using a result of imaging of bills using
the camera device 2. The management control device 50 compares
real total amounts of the substitute currency 120 for gaming
housed in the gaming substitute currency tray 17 before and after
the payment and determines whether or not this difference
corresponds to the specified types and quantities of the
substitute currency 120 for gaming to be discharged.

That is, the management control device 50 determines
through a comparison whether or not a total amount of the
substitute currency 120 for gaming perceived in the gaming
substitute currency tray 17 corresponds to an increase/decrease
according to a paid amount of the substitute currency 120 for
gaming corresponding to exchanged bills after the exchange of
thebillsandthe substitutecurrency1l20 forgaming. Inaddition,

when collection and re-payment according to a result of
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winning/losing of a game are simultaneously performed, the

management control device 50 determines through a comparison
whether or not the total amount corresponds to an amount of the
substitute currency 120 for gaming bet by all the players 6 and
an increase/decrease in the substitute currency 120 for gaming
calculated based on a result of the winning/losing of the game.
[0177]

Here, the management control device 50 is a control device
having an artificial intelligence-utilizing or deep-learning
structure capable of acquiring information of the types and the
quantities of the substitute currency 120 for gaming even in
astateinwhichapart orwholeoneunit of the substitute currency
120 for gaming is hidden when the types and the quantities of
the substitute currency 120 for gaming are measured and
determined.

[0178]

As described above, the side IDs 126 are attached to the
white layers 122 or the thin-color layers of the side face of
the substitute currency 120 for gaming at least at three or more
positions spaced apart ina rotationdirection (circumferential
direction). The types and the manufacturing information of
substitute currency 120 for gaming can be specified by reading
the side IDs 126 by using the ID reading device 53. The specified
information specified through measurement has a configuration

that can be collated and managed with the database 51.
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[0179]

The management control device 50 may be a control device
having an artificial intelligence-utilizing or deep learning
structure. The management control device 50 can perceive the
position 8 (a position betting on a player, a banker, or a pair),
the types (a value of a different amount is assigned to the
substitute currency for gaming for each color), and the
quantities of the substitute currency 120 for gaming by using
an artificial intelligence-utilizing type computer or control
system, adeep-learning (structure) technology, a self-learning
function, or the like.

[0180]

Hereinafter, amodifiedexample of the substitute currency
120 for gaming will be described. In the modified example, on
the side face of the substitute currency 120 for gaming, a
seven-digit number is printed as the side ID 126. In the example
illustrated in Fig. 21, a white layer 122 is disposed in the
middle, and, under the white layer, a coloring layer 121 is
disposed. A number as a mark is printed on the white layer 122
disposed in the middle and configured a side ID 126. When 10
types of combinations of numbers are printed in seven digits,
10 to the power of 7 codes can be configured, and accordingly,
the side IDs 126 of substitute currency 120 for gaming can be
sufficiently assigned. In the camera device 2 and an image

analysis thereof, there are cases where it is difficult to

105



2021202569 27 Apr 2021

determine and read a number, a combination of marks C described
in the previous embodiment is considered to be advantageous in
the image analysis.

[0181]

Another inspection device 300 inspecting the substitute
currency 120 for gaming will be described with reference to Fig.
22. The inspection device 300 includes: a face code reading
device 306 that reads a face code M formed using UV emission
ink or ink absorbing infrared rays disposed on the surface of
the substitute currency 120 for gaming; an ID reading device
307 that reads the side ID 126 of the side face; an RFID reading
device 308 that reads information of an RFID (not illustrated
in the drawing) of the substitute currency 120 for gaming; and
a control device 207. The control device 207 is configured to
inspect a relation among the information of the side ID 126
acquired by the ID reading device 307, the information acquired
from the face code reading device 306, and the information
acquired from the RFID reading device 308. There is a correct
database (not illustrated inthedrawing), and the relation among
the information is inspected by comparing a reading result with
the database. This inspection is used for preventing the
occurrence of a defect by detecting a print error in the face
code M and the side ID 126 or for discrimination with a fake.
[0182]

This example (Fig. 22) includes an extrusion device 302
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that supplies substitute currency 120 for gaming one at each
time to a reading stage 309 by using an extruder 301 that in
moved in the direction of an arrow Z by the extrusion device
302, and the stacked substitute currency 120 for gaming is

supplied from the extrusion device 302 to the reading stage 309.
In this way, previous substitute currency 120 for gaming for
which the inspection is completed is extruded and falls in the
direction of an arrow X, and the substitute currency 120 for
gaming that has fallen in the direction of the arrow X is held
on a holding stage 310.

[0183]

Further another inspection device 400 that inspects
substitute currency 120 for gaming will be described with
reference to Fig. 23. The inspection device 400 includes: an
RFID reading device 408 that reads information of an RFID (not
illustrated in the drawing) of the substitute currency 120 for
gaming; an ID reading device 307 that reads the side ID 126 of
the side face; and a control device 207 and is configured to
inspect a relation between the information of the side ID 126
acquiredby the IDreadingdevice 307 and the informationacquired
from the RFID reading device 408. There is a correct database
(not illustrated in the drawing), and the relation among the
information is inspected by comparing a reading result with the
database. Thisinspectionisusedforpreventingthe occurrence

of a defect by detecting a print error in the face code M and
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the side ID 126 or for discrimination with a fake.
[0184]

The ID reading device 307 includes a single visible-1light
camera or a single infrared-ray camera corresponding to ink used
for print the side ID 126 and is configured to include a camera
409 capable of performing switching among a plurality of
functions of a visible-light camera and an infrared-ray camera
corresponding to the printed ink. The vigsible-light camera can
read the number and the color of the substitute currency 120
for gaming, and the infrared-ray camera can read the side ID
126 of the substitute currency 120 for gaming.

[0185]

Still another inspectiondevice 450 inspecting substitute
currency 120 for gaming will be described with reference to Fig.
24 . A same reference numeral is assigned to a same component
as that of the inspection device 400 (the description thereof
will not be presented). An ID reading device 307 is configqured
to include a plurality of visible-light cameras 304 or
infrared-ray cameras 305 corresponding to ink used for printing
thesideID126. Thevisible-light camera 304 can read the number
and the color of the substitute currency 120 for gaming, and
the infrared-ray camera 305 can read the side ID 126 of the
substitute currency 120 for gaming.

[0186]

A management control device 50 acquires a total amount
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of substitute currency for gaming (chips) placed in a gaming
substitute currency tray 17 after a settlement at the time of
the end of agame through a gaming substitute currency determining
device 52. A determination of "after a settlement" is when any
one of the following 1) to 4) occurs.
1) whenre-payment for winning substitute currency 120 for gaming
(winning chips) is completed
2) when cards C used in this game are collected and are disposed
in a disposal area or a disposal slot of the table
3) when a predetermined button accompanying a card distributing
device 3 functioning as a winning/losing result determining
device is pressed
4) when a marker 43 representing winning/losing is returned to
the original state
[0187]

Inaddition, in this embodiment, an image analyzingdevice
18 according to the second embodiment that records a state of
process of a game played in the game table 4 as a video including
game participants 6 and a dealer 5 through a plurality of camera
devices 2 and performs an image analysis of the recorded video
of the state of process of the game to analyze and perceive a
total amount of the substitute currency 120 for gaming in the
gaming substitute currency tray 17 of a dealer 5 of the game
table 4 and a measurement device 19 that performs an analysis

and measurement by using information acquired by the image
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analyzing device 18 and determines the types and the quantities
of the substitute currency 120 for gaming, and/or a mark reading
device 205 that reads a face code formed using UV emission ink
or ink absorbing infrared rays disposed on the surface of the
substitute currency 120 for gaming are combined, and an RFID
reading device 308 that reads information of an RFID 125 of the
substitute currency 120 for gaming is combined as is necessary,
whereby an inspection device as below including a management
control device 50 can be configured.
[0188]

That is, by combining the RFID reading device 308 reading
the information of the RFID 125 of the substitute currency 120
forgamingwith the configuration described above, an inspection
device including the ID reading device 53 reading the side ID
126 of the side face and the management control device 50 can
be configured. In this inspection device, the management
control device 50 inspects a relation between the information
of the side ID 126 read by the ID reading device 53 and the
information of the RFID 125 read by the RFID reading device 308
is inspected.
[0189]

In addition, by combining the mark reading device 205 of
the second embodiment that reads a face code formed using UV
emission ink or an infrared-ray absorption ink arranged on the

upper face or the lower face of the substitute currency 120 for
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gaming with the configuration described above, an inspection
device including the ID reading device 53 reading the side ID
126 of the side face and the management control device 50 can
be configured. In this inspection device, the management
control device 50 inspects a relation between the information
of the side ID 126 read by the ID reading device 53 and the
information of the face code read by the mark reading device
205.

[0190]

In addition, by combining the mark reading device 205 of
the second embodiment that reads a face code formed using UV
emission ink or an infrared-ray absorption ink arranged on the
surface of the substitute currency 120 for gaming and an RFID
reading device 308 reading information of the RFID 125 of the
substitute currency 120 for gaming with the configuration
described above, an inspection device including the ID reading
device 53 reading the side ID 126 of the side face and the
management control device 50 can be configured. In this
ingspection device, the management control device 50 inspects
a relation among the information of the side ID 126 read by the
ID reading device 53, the information of the face code read by
the mark reading device 205, and the information of the RFID
125 read by the RFID reading device 308.

[0191]

As described above, in this embodiment, in the substitute
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currency 120 for gaming, side IDs 126 used for identifying each
individual is attached to the outer faces of the white layer
122 or the thin-color layer.

[0192]

The side IDs 126 are attached to at least three or more
positions spaced apart in a rotationdirection (circumferential
direction) of the substitute currency 120 for gaming.

[0193]

Inaddition, the side IDs 126 are printedusingnon-visgible
ink (for example, infrared-ray absorption ink or UV emission
ink) that is not wvisible for visible light.

[0194]

Furthermore, the side IDs 126 are disposed in a plurality
of rows on the side faces of two layers of the white layers 122
or the thin-color layers.

[0195]

In addition, at least one layer among the plurality of
plastic layers configuring the coloring layer 121 and the white
layers 122 is a layer containing metal powders (for example,
a metal oxide of one or a plurality of metal oxides of zinc oxide
and titanium oxide) used for increasing the weight in the layer.
[0196]

In addition, the side IDs 126 may be printed using at least
two or more types of ink among ink that is visible for visgible

light, an infrared-ray absorption ink, and UV ink. In such a

112



2021202569 27 Apr 2021

case, the ID reading device 53 includes a plurality of cameras
corresponding to each ink used for printing the side IDs 126
or includes a camera capable of performing switching among a
plurality of imaging functions corresponding to each ink.
[0197]

In addition, the substitute currency 120 for gaming is
manufactured as below. First, a coloring layer 121 and white
layers 122 or thin-color layers having the coloring layer 121
interposed therebetween are thermos-compressed, whereby a
stacked structure body including a plurality of plastic layers
ig formed. Then, drawing patterns are printed on at least the
upper faceor the lower face of the stacked structurebody, whereby
a substitute currency original plate is generated. Then,
punching processing is performed for the substitute currency
original plate by using amold, whereby a plurality of substitute
currencies forgaming having a predetermined shape are acquired.
Here, inat least one layer among the pluralityof plastic layers,
a layer containing metal powders or a metal oxide used for
increasing the weight is used.

On side faces of the substitute currency 120 for gaming
manufactured in this way, side IDs 126 used for identifying each
individual are printed. At this time, the side IDs 126 may be
printed through inkjet printing.

[0198]

In addition, an RFID 125 is interposed between the layers

113



2021202569 27 Apr 2021

of the stacked structure body, and the layers having the RFID
125 interposed therebetween are heated and welded when the layers
are thermos-compressed, whereby the periphery of the RFID 125
ig fixed to be adhering to the plastic layers.

[0199]

Inaddition, themanagement systemof table gamesaccording
to this embodiment includes: a gaming substitute currency tray
17 that isdisposedonagame table 4 andholds substitute currency
120 for gaming for each type; a camera device 2 that images the
substitute currency 120 for gaming held in the gaming substitute
currency tray 17; and a management control device 50 that
specifies the types and the quantities of substitute currency
120 for gaming held in the gaming substitute currency tray 17
and measures a total amount of the substitute currency 120 for
gaming disposed on the gaming substitute currency tray 17 by
using a result of the imaging performed by the camera device
2.

[0200]

The substitute currency 120 for gaming is a stacked
structure body in which the coloring layer 121 and the white
layers 122 or the thin-color layers are stacked and has a stripe
pattern on the side face in the stacking direction. The
management control device 50 has a function of measuring the
number of the coloring layers 121 or the white layers 122 or

the thin-color layers of the substitute currency for gaming
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placed by each game participant and determining the types and
the amount of the substitute currency for gaming based on the
colors of the coloring layers 121.

[0201]

The management control device 50 determines whether or
not a real total amount of the substitute currency 120 for gaming
after the end of a game that is perceived on the gaming substitute
currency tray 17 corresponds to an increase/decrease amount of
the substitute currency 120 for gaming calculated based on the
amount of the substitute currency 120 for gaming bet by all the
players 6 and a result of winning/losing of the game.

[0202]

In the management control device 50, the acquisition of
the total amount of the substitute currency 120 for gaming in
the gaming substitute currency tray 17 after a settlement at
the time of end of a game may be performed at one of:

1) time when re-payment for winning substitute currency
120W for gaming ends;

2) time when cards used in the game are collected and are
disposed in a disposal area of the table;

3) time when a predetermined button accompanying a card
distributing device 3 functioning as a winning/losing result
determining device is pressed; and

4) time when a marker representing winning/losing is

returned to the original state.
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[0203]

The camera device 2 can also image bills place on the game
table 4 for exchange of the substitute currency 120 for gaming,
and the management control device 50 specifies the types and
the quantities of substitute currency 120 for gaming disposed
on the gaming substitute currency tray 17 to be decreased
according to exchange of the substitute currency 120 for gaming
disposed on the gaming substitute currency tray 17 and bills
by using a result of the imaging of the bills and performs a
comparison with a real total amount of the substitute currency
120 for gaming disposed on the gaming substitute currency tray
17.

[0204]

The management control device 50 determines through a
comparison whether a total amount of substitute currency 120
for gaming perceived in the gaming substitute currency tray 17
corresponds to an increase/decrease according to a paid amount
of substitute currency 120 for gaming corresponding to exchanged
bills after the exchange of the bills and substitute currency
120 for gaming is performed and an increase/decrease in
substitute currency 120 for gaming calculatedbased on the amount
of substitute currency 120 for gaming bet by all the players
6 and a result of winning/losing of the game.

[0205]

The management control device 50 is a control device having
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an artificial intelligence-utilizing or deep-learning
structure capable of acquiring information of the types and the
quantities of substitute currency 120 for gaming also in a state
in which a part or one unit of the substitute currency 120 for
gaming is hidden when the types and the quantities of the
substitute currency 120 for gaming are measured and determined.
[0206]

The side IDs 126 attached to the white layers 122 or the
thin-color layers of the side face of the substitute currency
120 for gaming at least at three or more positions spaced apart
in a rotation direction (circumferential direction), the types
and manufacturing information of substitute currency 120 for
gaming can be specified by reading the side ID 126 by using the
ID reading device 53, and the specified information specified
through measurement has a configuration that can be collated
and managed with the database 51.

[0207]

The side IDs 126 may be printed using two or more types
of ink among ink (visible ink) that is visible for visible light,
infrared-ray absorption ink, and UV emission ink. In such a
case, the ID reading device 53 includes a plurality of types
of cameras (a plurality of types of a visible-light camera, an
infrared-ray camera, and an ultraviolet camera (a UV radiator
and a visible-light camera, and the like) corresponding to ink

used for printing the side IDs 126.

117



Alternatively, a camera capable of performing switching
among a plurality of imaging functions (a visible-light camera,
an infrared-ray camera, and an ultraviolet camera (a UV radiator
and a visible-light camera, and the like) corresponding to each
ink may be included.

[0208]

In addition, a configuration may be employed in which
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substitute currency 120 for gaming disposed on the game table
4 is imaged by using a plurality of camera devices 2b-1 and 2b-2
that are arranged at predetermined positions and have different
heights.

[0209]

In the embodiments described above, while the image
analyzing device 12 and the control device 14 are devices having
anartificial intelligence-utilizingordeep learningstructure,
more specifically, the image analyzing device 12 and the control
device 14 may perform an image analysis and various control
processes described above by using a scale-invariant feature
transform (SIFT) algorithm, a convolutional neural network (CNN) ,
deep learning, machine learning, or the like. Suchtechnologies
are technologies for recognizing a target included in an image
by performing image recognition for a captured image, and
particularly, in recent years, a target is recognized with high
accuracybyusingadeep learning technologyhavingmulti-layered

neural network.
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In this deep learning technology, generally, in an
intermediate layer between an input layer and an output layer
of a neural network, layers overlap each other over a plurality
of stages, and accordingly, a target is recognized with high
accuracy.

In these deep learning technologies, particularly, a
convolutional neural network has attracted attention owing to
high performance according to recognition of a target based on
conventional image features.

[0210]

In the convolutional neural network, a recognition target
image to which labels are assigned is learned, and main target
included in the recognition target image is recognized. In a
case where a plurality of main targets are present in a learning
image, a designation is made using an area rectangular, and
learning is performed with a label assigned to an image
corresponding to the designated area. In addition, in the
convolutional neural network, a main target in an image and the
position of the target can be determined.

[0211]

The convolutional neural networkwill be further described.
Ina target recognitionprocess, by performing an edge extracting
process and the like for a recognition target image, candidate
areas are extracted based on local features, and, after feature

vectors are extracted by inputting the candidate areas to the
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convolutional neural network, classification is performed, and
a candidate area having a classified highest certainty factor
is acquired as a result of the recognition.

Here, the certainty factor is an amount representing a
relative degree of highness of the similarity of a subject of
an image learned together with an image area and a label relative
to the similarity of the other classes.

[0212]

In addition, devices having artificial
intelligence-utilizing or deep-learning structures are
disclosed in US 9361577, US 2016-171336 A, US 2015-036920 A,
JP 2016-110232 A, and the like, the content of which is
incorporated herein by reference.

[0213]

As above, while various embodiments of the present
invention have been described, it is apparent that the
embodiments described above may be changed by a person skilled
in the art within the scope of the present invention, and the
devices according to these embodiments may be appropriately
changed as is necessary for an application game.

[0214]

Throughout this specificationandtheclaimswhich follow,
unless the context requires otherwise, the word "comprise", and
variations such as "comprises" and "comprising", will be

understood to imply the inclusion of a stated integer or step
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or group of integers or steps but not the exclusion of any other
integer or step or group of integers or steps.
[0215]

The reference to any prior art in this specification is
not, and should not be taken as, an acknowledgement or any form
of suggestion that the prior art forms part of the common general

knowledge in Australia.

Reference Signs List

[0216]

1 Playing card

1s Plurality of sample playing card
2 Camera device

3 Card distributing device

4 Game table

5 Dealer

6 Guest (game participant/player)
7 Chair

8 Bet area

10 Area

10P Player area

10B Banker area

11 Game recording device
12 Image analyzing device
13 Result display lamp
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14 Control device

l4cC Card distribution detecting device

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

30 Distribution limiting device

33 Slot

34 Lock member

35 Driving unit

36 Lock member

37 Driving unit

40 Distribution limiting device

102 Card housing unit

103 Index

105 Card guiding unit

106 Opening portion

107 Card guide

109 Control unit

112 Side monitor

120 Substitute currency for gaming
121 Coloring layer

122 White layer

123 Print

124 Transparent layer (print layer)
125 RFID

126 Side ID
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200

201

202

203

204

205

206

207

Inspection device

Inlet

Outlet

Passage

Determination device
Mark reading device
Print inspecting device

Control device
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The claims defining the invention are as follows:

1. A management system for managing chips having RFID stored
information to identify at least an amount of the chips, the
management system comprising:

achip tray comprising: a temporary storage section at least
used to store betting chips collected fromplayers who have lost
a game; a storage section used to store chips to be redeemed;
and a lower storage section used to store chips to be replenished
in the storage section when there are insufficient chips in the
storage section and chips to be moved from the storage section
when there are excessive chips in the storage section;

a first RFID reader configured to read at least the
information of the amount on the RFIDof eachchip in the temporary
storage section during a game;

a second RFID reader configured to read at least information
of the amount on the RFID of each chip in the storage section
and the lower storage section;

a controller configured to determine amounts and number of
the chips and/or a total amount of the chips in the temporary
storage section based on the reading results of the first RFID
reader, and determine amounts and number of the chips and/or
the total amount of the chips in the storage section and the
lower storage section based on the reading results of the second

RFID reader; and
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a display device that performs display in accordance to a
result of the determination based on the reading results of the
first RFID reader and/or a result of the determination based

on the reading results of the second RFID reader.

2. The management system according to claim 1, wherein

the RFID stores identification information,

the controller is further configured to determine a fraud
of thechips in the temporary storage section, the storage section,
and/or the lower storage section based on the identification
information read by at least the first RFID reader and/or the

second RFID reader.

3. The management system according to c¢laim 1, further
comprising:

a camera that captures an image of the chips in the temporary
storage section, the storage section, and/or the lower storage
section to generate image data; and

an image analysis device configured to identify the number
of the chips storedin the temporary storage sectionbyanalyzing
the image data, wherein

the controller determines the fraudof the chipsby comparing
the number of the chips whose RFIDs are read by the first RFID
reader and/or the second RFID reader with the number of the chips

identified by the image analysis device.
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4. The management system according to claim 1, wherein

at least the information of the amount appears on a side
face of the chips, and

the management system further comprises:

a camera that captures an image the side face of the
chips in the temporary storage section, the storage section,
and/or the lower storage section to generates image data; and

an image analysis device configured to identify the
amount of the chips stored in the temporary storage section by
analyzing the image data, wherein

the controller determines the fraudof the chips by comparing
the amount of the chips whose RFIDs are read by the first RFID
reader and/or the second RFID reader with the amount of the chips

identified by the image analysis device.

5. The management system according to claim 1, wherein

the RFID stores identification information,

at least the identification information appears on the side
face of the chips,

the first RFID reader reads the identification information
from the RFID,

the image analysis device identifies the identification
information on the side face by analyzing the image data, and

the controller determines the fraud of the chips by
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inspecting association between the identification information
read from the RFID by the first RFID reader and/or the second
RFID reader and the identification information identified by

the image analysis device.

6. The management system according to claim 1, wherein the
second RFID reader comprises a reader that reads at least the
information of the amount on the RFID of each chip in the storage
section and a reader that reads at least the information of the

amount of the RFID of each chip in the lower storage section.

7. The management system according to claim 1, wherein
the secondRFIDreader reads theRFID foreachgame in response
to information from a game judging device that judges game

results.

8. The management system according to claim 1, wherein

the chips stored in the temporary storage section are

subsequently transferred to the storage section.
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