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WARNING METHOD, APPARATUS, DEVICE AND COMPUTER 

STORAGE MEDIUM 

 

TECHNICAL FIELD 

[ 0001] Embodiments of the disclosure relate to, but are not limited to, gaming, and 

particularly to a warning method, apparatus, device and computer storage medium. 

 

BACKGROUND 

[ 0002] After a result of a round of a game comes out, a game controller may usually 

collect tokens from a placement region of a gamer that loses at a game table, and deliver 

the tokens to a placement region of a gamer that wins. 

[ 0003] To ensure the fairness in the game, after the game result comes out, gamers are 

not allowed to change tokens on the game table. However, after the game result comes 

out, a gamer often change tokens in the placement region configured for placing tokens 

on the game table, and the game controller pays unkowingly based on the tokens changed 

by the gamer in the placement region, which will easily cause losses to game places. 

[ 0004] However, there is no technique of detecting actions of gamers in a game 

process in the related art. 

 

SUMMARY 

[ 0005] The embodiments of the disclosure provide a warning method, apparatus, 

device and a computer storage medium. 

[ 0006] In a first aspect, a warning method is provided, which may include the 

following operations. 
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[ 0007] Multiple frames of images obtained by photographing a game table are 

acquired, the game table including a placement region configured for placing a token. 

[ 0008] In a case of determining, based on at least one frame of first image in the 

frames of images, that a game enters a settlement stage, in response to determining, 

according to at least one frame of second image in the frames of images, that the token in 

the placement region is changed by a gamer of the game, warning information is output, 

the at least one frame of second image being shot in a case where the game enters the 

settlement stage. 

[ 0009] In a second aspect, a warning apparatus is provided, which may include: an 

acquisition unit configured to acquire multiple frames of images obtained by 

photographing a game table, the game table including a placement region configured for 

placing a token; and an outputting unit configured to, in a case of determining, based on 

at least one frame of first image in the frames of images, that a game enters a settlement 

stage, in response to determining, according to at least one frame of second image in the 

frames of images, that the token in the placement region is changed by a gamer of the 

game, output warning information, the at least one frame of second image being shot in a 

case where the game enters the settlement stage. 

[ 0010] In a third aspect, a warning device is provided, which may include a memory 

and a processor. The memory may store a computer program capable of running in the 

processor. The processor may implement the steps in the above method when executing 

the computer program. 

[ 0011] In a fourth aspect, a computer storage medium is provided, which may store 

one or more programs. The one or more programs may be executed by one or more 

processors to implement the steps in the above method. 

[ 0012] In the embodiments of the disclosure, the warning information is output in a 

case of determining, based on the frames of images obtained by photographing the game 

table, that the token in the placement region is changed by the gamer in the settlement 

stage of the game, such that actions of the gamer are detected in the game process, and 

the gamer is prompted through the warning information to undo the action of changing 
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the token in the settlement stage of the game. Therefore, the situation that actions, not 

conforming to game rules, of the gamer cause loss to a game place is reduced. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0013] FIG. 1 is a structure diagram of a warning system according to an embodiment 

of the disclosure. 

[ 0014] FIG. 2 is a flowchart of a warning method according to an embodiment of the 

disclosure. 

[ 0015] FIG. 3 is a flowchart of another warning method according to an embodiment 

of the disclosure. 

[ 0016] FIG. 4 is a flowchart of yet another warning method according to an 

embodiment of the disclosure. 

[ 0017] FIG. 5 is a flowchart of still another warning method according to an 

embodiment of the disclosure. 

[ 0018] FIG. 6 is a flowchart of a warning method according to another embodiment of 

the disclosure. 

[ 0019] FIG. 7 is a flowchart of a warning method according to yet another 

embodiment of the disclosure. 

[ 0020] FIG. 8 is a flowchart of a warning method according to still another 

embodiment of the disclosure. 

[ 0021] FIG. 9 is a flowchart of another warning method according to another 

embodiment of the disclosure. 

[ 0022] FIG. 10 is a composition structure diagram of a warning apparatus according 

to an embodiment of the disclosure. 

[ 0023] FIG. 11 is a schematic diagram of hardware entities of a warning device 
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according to an embodiment of the disclosure. 

 

DETAILED DESCRIPTION 

[ 0024] The technical solutions of the disclosure will be specifically described below 

in detail through the embodiments and in combination with the drawings. The following 

specific embodiments may be combined. The same or similar concepts or processes will 

not be repeated in some embodiments. 

[ 0025] It is to be noted that, in the embodiments of the disclosure, "first", "second" 

and the like are adopted to distinguish similar objects and not intended to describe a 

sequence or order of objectives. In addition, the technical solutions recorded in the 

embodiments of the disclosure may be freely combined without conflicts. 

[ 0026] In the embodiments of the disclosure, "at least one" and "at least one frame" 

may refer to one or at least two and one frame or at least two frames respectively. In the 

embodiments of the disclosure, "multiple" and "multiple frames" may refer to at least two 

and at least two frames respectively. In the embodiments of the disclosure, at least one 

frame of image B shot after at least one frame of image A may refer to that the at least 

one frame of image B is adjacent to the at least one frame of image A, or, may refer to 

that the at least one frame of image B is spaced from the at least one frame of image A by 

one or more frames of images. Image A or image B may refer to any image in the 

embodiments of the disclosure. Enumerations thereof are omitted in the embodiments of 

the disclosure. 

[ 0027] In the embodiments of the disclosure, at least one frame of image C may be 

images C shot continuously, or, may be images C shot discontinuously. The number of 

images C may be determined based on an actual situation, and no limits are made thereto 

in the embodiments of the disclosure. The image C may refer to any image in the 

embodiments of the disclosure. 

[ 0028] The warning method provided in the embodiments of the disclosure may be 

applied to a casino scenario. In the casino scenario, the gamer mentioned anywhere in the 
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embodiments of the disclosure may include a player or a banker, the game controller 

mentioned anywhere in the embodiments of the disclosure may refer to a dealer, the 

game table mentioned anywhere in the embodiments of the disclosure may refer to a 

gambling table, the token mentioned anywhere in the embodiments of the disclosure may 

include a chip, the placement region mentioned anywhere in the embodiments of the 

disclosure may refer to an anteing region or a betting region on the game table, and the 

management system mentioned anywhere in the embodiments of the disclosure may refer 

to a Casinos Management System (CMS). 

[ 0029] In some implementation modes, the game at the game table may be Baccarat. 

In some other implementation modes, the game at the game table may be other games, 

such as Fishing Joy, Texas Poker, one-arm bandit, or show-hand. The game type is not 

limited in the embodiments of the disclosure. The game at the game table may be a card 

game or a non-card game. 

[ 0030] FIG. 1 is a structure diagram of a warning system according to an embodiment 

of the disclosure. As shown in FIG. 1, the warning system 100 may include a camera 

component 101, a warning device 102, and a management system 103. 

[ 0031] In some implementation modes, the camera component 101 may include 

multiple cameras, and the cameras may photograph a game table from different angles. 

For example, the camera component 101 may include three cameras. A first camera may 

be an aerial view camera, and the first camera may be set up at the top of the game table. 

A second camera and a third camera are respectively set up at a side of the game table, 

and an included angle between the second camera and the third camera is a set included 

angle. For example, the set included angle may be 30 degrees to 120 degrees, and the set 

included angle may be 30 degrees, 60 degrees, 90 degrees, or 120 degrees. The second 

camera and the third camera may be arranged on the game table to photograph the 

situation of tokens on the game table and gamers from side views. 

[ 0032] In some implementation modes, the warning device 102 may correspond to 

only one camera component 101. In some other implementation modes, the warning 

device 102 may correspond to multiple camera components 101. For example, the 

camera components 101 corresponding to the warning device 102 may be camera 
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components 101 configured to photograph game tables in one or more game places, or, 

the camera components 101 corresponding to the warning device 102 may be camera 

components 101 configured to photograph game tables in a partial region of a game place. 

The partial region may be a common region, a Very Important Person (VIP) region, etc. 

[ 0033] In some implementation modes, the warning device 102 may be arranged in a 

game place. For example, the warning device 102 may be connected with a server in the 

game place. In some other implementation modes, the warning device 102 may be 

arranged in a cloud. 

[ 0034] The camera component 101 may be in communication connection with the 

warning device 102. In some implementation modes, the camera component 101 may 

shoot real-time images periodically or aperiodically, and send the shot real-time images 

to the warning device 102. For example, in a case where the camera component 101 

includes multiple cameras, the cameras may shoot real-time images at an interval of a 

target time length, and send the shot real-time images to the warning device 102. The 

multiple cameras may shoot real-time images at the same time or at different time. In 

some other implementation modes, the camera component 101 may shoot a real-time 

video, and send the real-time video to the warning device 102. For example, in a case 

where the camera component 101 includes multiple cameras, the cameras may send shot 

real-time videos to the warning device 102 respectively such that the warning 102 

extracts real-time images from the real-time videos. The real-time image in the 

embodiments of the disclosure may be any one or more of the following images. 

[ 0035] In some implementation modes, the camera component may constantly shoot 

images, so as to constantly send the shot images to the warning device 102. In some other 

implementation modes, the camera component may be triggered by an objective to shoot 

an image. For example, the camera component may start shooting an image in response 

to an instruction that a game result comes out or a token is placed. 

[ 0036] The warning device 102 may analyze the token on the game table and a game 

controller and gamer at the game table in the game place based on the real-time image to 

determine whether actions of the game controller and/or the gamer conform to rules or 

are proper. 
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[ 0037] The warning device 102 may be in communication connection with the 

management system 103. In a case where the warning device 102 determines that an 

action of the game controller or the gamer are improper, in order to reduce the loss of the 

game place or gamers, the warning device 102 may send warning information to the 

management system 103 on the game table corresponding to the game controller or 

gamer of the improper action, such that the management system 103 gives a warning 

corresponding to the warning information to warn the game controller or the gamer 

through the game table, to give an early warning about the situation that the improper 

action of the game controller or the gamer causes loss to the game place or gamers to 

timely correct the action or take other measures. 

[ 0038] The embodiments of the disclosure are not limited thereto. In the embodiment 

corresponding to FIG. 1, the camera component 101, warning device 102 and 

management system 103 that are presented are independent respectively. However, in 

other embodiments, the camera component 101 and the warning device 102 may be 

integrated, or, the alarming device 102 and the management system 103 may be 

integrated. 

[ 0039] A warning method provided in the embodiments of the disclosure will be 

described below. According to the method, actions of a gamer may be detected in a 

settlement stage of a game, and in a case where the gamer does an action that impairs the 

fairness in the game in the settlement stage of the game, the gamer may be warned 

through the warning system, thereby timely giving an early warning about the situation 

that the gamer does an action that does not conform to a game rule to cause loss t a game 

place. 

[ 0040] FIG. 2 is a flowchart of a warning method according to an embodiment of the 

disclosure. As shown in FIG. 2, the method is applied to a warning device. The method 

includes the following operations. 

[ 0041] In S201, multiple frames of images obtained by photographing a game table 

are acquired, the game table including a placement region configured for placing a token. 

[ 0042] In some embodiments, the warning device may include an edge device, an 
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edge terminal device, or an edge node. The warning device may be in communication 

connection with a server in a game place, so that the server may correspondingly control 

the warning device, and the warning device may also use services provided by the server. 

In some implementation modes, one warning device may be in one-to-one 

correspondence to one game table. In some other implementation modes, one warning 

device may correspond to multiple game tables. 

[ 0043] In some implementation modes, a camera component may be arranged on the 

warning device, so that the game table may be photographed through the camera 

component to obtain multiple frames of images. In some other implementation modes, 

the camera component and the warning device are arranged separately, and the camera 

component may photograph the game table and send shot real-time images to the 

warning device such that the warning device determines multiple frames of images based 

on the real-time images. In some other implementation modes, the camera component on 

the warning device may shoot a video of the game table and extract multiple frames of 

images from the shot video. In some other implementation modes, the camera component 

may shoot a video of the game table and send the shot video to the warning device, so 

that the warning device may extract images from the received video and further obtain 

multiple frames of images based on the extracted images. 

[ 0044] In a case where the camera component includes one camera, images shot 

continuously by the camera may be multiple frames of images, or, images extracted from 

a video shot by the camera are multiple frames of images. In a case where the camera 

component includes multiple cameras, multiple channels of images shot by the cameras 

are taken as multiple frames of images. 

[ 0045] A round of game process may include a token placement stage, a game prop 

operating stage, and a settlement stage. In the token placement stage, a gamer may select 

a placement region representative of a certain party, and place a token therein. In the 

game prop operating stage, a game controller may operate a game prop on the game table 

to obtain a game result. After a game result of a game comes out, the warning device may 

determine, based on the game result, that each placement region is a placement region of 

a gamer that wins or a placement region of a gamer that loses. After the game result 
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comes out, the settlement stage of the game is entered. In the settlement stage, the gamer 

is not allowed to change the token in any placement region on the game table, and the 

game controller may collect the token in the placement region of the loser, and deliver 

the token to the placement region of the winner. The placement region of the winner may 

represent that the gamer that places a token in the placement region wins, and the 

placement region of the loser may represent that the gamer that places a token in the 

placement region loses. 

[ 0046] Taking a card game as an example, after a round of game starts, gamers may 

place tokens in one or more placement regions of placement regions on a game table, and 

a game controller may deal cards to each gamer at the game table. After the cards are 

dealt, the gamers may show their own card faces, the warning device may determine a 

game result based on the shot card face to determine a settlement operation that the game 

controller should execute based on the game result, and the game controller may 

determine which gamer wins and which gamer loses based on the card faces of the 

gamers. After the game result comes out, the settlement stage is entered, and the game 

controller may collect the token placed by the loser, and deliver the token to the winner. 

It is to be noted that, in the settlement stage, the gamer is not allowed to do an action of 

changing the token in the placement region on the game table. 

[ 0047] In the embodiment of the disclosure, the frames of images may refer to images 

obtained by photographing the game table in a round of game or in a game. 

[ 0048] In S202, in a case of determining, based on at least one frame of first image in 

the frames of images, that a game enters a settlement stage, in response to determining, 

according to at least one frame of second image in the frames of images, that the token in 

the placement region is changed by a gamer of the game, warning information is output, 

the at least one frame of second image being shot in a case where the game enters the 

settlement stage. 

[ 0049] After a round of game starts, the token placement stage is entered, and the 

gamer may place a token in one or more placement regions on the game table in the 

token placement stage. After the token is placed, the game prop operating stage is entered, 

and the game controller may operate a game prop to obtain a game result in the game 
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prop operating stage. After the game result comes out, the settlement stage is entered. In 

some implementation modes, in the game prop operating stage, the gamer may continue 

to place a token in the placement region where the token has been placed. 

[ 0050] The at least one frame of first image may be shot in the game prop operating 

stage. In some implementation modes, a game result may be determined based on the at 

least one frame of first image, and the settlement stage is determined to be entered based 

on the game result. 

[ 0051] The at least one frame of second image may be shot in the settlement stage. 

That the gamer changes the token in the placement region may include at least one of the 

following: the gamer adds a token to the placement region of the winner, the gamer takes 

a token away from the placement region of the loser, or the gamer adds a token to the 

placement region of the winner after the token in the placement region is cleared. That 

the gamer takes the token away from the placement region of the loser may include that: 

the gamer takes all or part of the token from the placement region of the loser. 

[ 0052] In some implementation modes, the change of a scenario on the game table 

may be determined continuously or in real time according to a sequence of collecting 

images, an image collected before it is detected that a game result of the game table 

comes out is determined as the first image, and an image collected after it is detected that 

the game result of the game table comes out is determined as the second image. 

[ 0053] In the embodiments of the disclosure, if not specified, the mentioned 

placement region may be any one or more placement regions on the game table, the 

mentioned game controller may be a person or a machine, and the mentioned gamer may 

be any one or more gamers at the game table. 

[ 0054] In some implementation modes, the warning device may include a display, and 

the operation that the warning device outputs the warning information may include that: 

an outputting unit of the warning device outputs the warning information to the display 

such that the display of the warning device displays the warning information. In some 

other implementation modes, the operation that the warning device outputs the warning 

information may include that: the warning device outputs the warning information to an 
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electronic device such that the electronic device displays the warning information. The 

electronic device may include a management system. 

[ 0055] In some implementation modes, the gamer usually changes the token in the 

placement region by hands. At the game table, a position of the game controller is 

different from a position of the gamer (for example, at two opposite sides of the token 

placement region respectively), so that the warning device may determine, based on a 

hand action in a first preset direction and a change of the token in each placement region 

on the game table, that the gamer changes the token in the placement region. In some 

other implementation modes, a person associated with a hand appearing in each 

placement region may be identified to judge whether the person that operates the token in 

the placement region is the gamer or the game controller, and if the person is the gamer, 

it is determined that the token in the placement region is operated by the gamer in a game 

process. 

[ 0056] In the embodiments of the disclosure, the warning information is output in a 

case of determining, based on the frames of images obtained by photographing the game 

table, that the gamer changes the token in the placement region in the settlement stage of 

the game, such that actions of the gamer are detected in a game process, and the gamer is 

prompted through the warning information to undo the action of changing the token in 

the settlement stage of the game. Therefore, the situation that actions, not conforming to 

a game rule, of the gamer cause loss to a game place is reduced. 

[ 0057] FIG. 3 is a flowchart of another warning method according to an embodiment 

of the disclosure. As shown in FIG. 3, the method is applied to a warning device. In the 

embodiment of the disclosure, a game table includes a game prop operating region. The 

method includes the following operations. 

[ 0058] In S301, multiple frames of images obtained by photographing the game table 

are acquired, the game table including a placement region configured for placing a token. 

[ 0059] In some implementation modes, S301 may be implemented in the following 

manner: the frames of images obtained by photographing the game table are received 

from at least one camera set up at a side and/or top of the game table respectively. In 
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some other implementation modes, S301 may be implemented in the following manner: 

at least one channel of video obtained by photographing the game table is received from 

the at least one camera set up at a side and/or top of the game table respectively; and the 

frames of images are extracted from the at least one channel of video. 

[ 0060] In this manner, the acquired images or video are sent to the warning device 

through the camera, and then the warning device may obtain the frames of images, and 

may further detect an action of a gamer at the game table in real time, so that detection of 

the action of the gamer in a game process is implemented. 

[ 0061] In S302, at least one frame of first image obtained by photographing the game 

table in a game prop operating stage of a game is acquired. 

[ 0062] In S303, game prop information in the game prop operating region is 

determined based on the at least one frame of first image. 

[ 0063] The game prop information may be information presented by a game prop. For 

example, if the game played on the game table is a card game, the game prop is cards, 

and the warning device may determine, based on the at least one frame of first image, 

that the game prop information is card face and/or suit information of dealt cards. 

[ 0064] In S304, it is determined that the game enters a settlement stage according to 

the game prop information. 

[ 0065] In some implementation modes, the warning device may determine a game 

result according to the game prop information, and determine that the game enters the 

settlement stage based on the game result. 

[ 0066] In a case where the game is a card game, a game controller may continuously 

show dealt cards in the game prop operating stage, so that the warning device may 

continuously acquire card face and/or suit information of the shown cards. After the 

warning device acquires the card face and/or suit information of all the cards dealt by the 

game controller, the warning device may determine a game result based on the card face 

and/or suit information of all the dealt cards. 
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[ 0067] In S305, warning information is output in response to determining, according 

to at least one frame of second image in the multiple frames of images, that a gamer of 

the game changes the token in the placement region, the at least one frame of second 

image being shot in a case where the game enters the settlement stage. 

[ 0068] The game prop operating stage may be a stage where the game controller 

operates the game prop. 

[ 0069] In some implementation modes, the at least one frame of first image may be 

shot by the camera set up at the top, so that the game prop information in the game prop 

operating region may be photographed accurately through the camera at the top. In some 

implementation modes, the at least one frame of second image, and the following at least 

one frame of third image and at least one frame of fourth image may be shot by the 

camera set up at the side, so that the amount and/or total value of tokens in each 

placement region and an operator associated with changed token may be photographed 

accurately through the camera at the side. In some other implementation modes, the at 

least one frame of second image, and the following at least one frame of third image and 

at least one frame of fourth image may be shot by the cameras set up at the side and the 

top, so that the value of a token at the top of each pile of tokens in each placement region 

and the operator associated with the changed token may be photographed accurately 

through the camera at the top, the amount of each pile of tokens in each placement 

changes region and the operator associated with the changed token may be photographed 

accurately through the camera at the side, and then the warning device may obtain the 

amount and/or total value of the tokens in each placement region and the operator 

associated with the token accurately. 

[ 0070] In some implementation modes, the operation that the warning information is 

output may include that: the warning information is output to a management system. The 

management system may give a warning corresponding to the warning information when 

receiving the warning information. 

[ 0071] The management system may be an apparatus arranged on the game table for 

warning. 
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[ 0072] In some implementation modes, the management system may be a display 

apparatus arranged on the game table, and the display device may give a warning 

corresponding to the warning information after receiving the warning information. For 

example, the management system may give the warning corresponding to the warning 

information in a manner of displaying the warning information. In an implementation 

process, the management system may also generate at least one warning indication such 

as warning vibration, warning light, and a warning tone. 

[ 0073] In some other implementation modes, the management system may include a 

control apparatus and a sub-apparatus corresponding to each placement region on the 

game table, and each sub-apparatus may include at least one of a display apparatus, a 

sound production apparatus, a light emitting apparatus, or a vibration apparatus. 

[ 0074] In an implementation process, the warning information may include or indicate 

an identifier of one or more placement regions or action information, not conforming to a 

game rule, of the gamer, so that the control apparatus in the management system, when 

receiving the warning information, may control the sub-apparatus corresponding to one 

or more placement regions to work based on the identifier of the one or more placement 

regions and the action information, not conforming to the game rule, of the gamer. The 

operation that the sub-apparatus corresponding to one or more placement regions is 

controlled to work may include at least one of the following: the display apparatus 

corresponding to one or more placement regions is controlled to display action 

information, not conforming to the game rule, of the game controller and the gamer 

and/or a warning reason; the sound production apparatus corresponding to one or more 

placement regions is controlled to produce the warning tone, and/or the action 

information, not conforming to the game rule, of the game controller and the gamer, 

and/or the warning reason; and the light emitting apparatus corresponding to one or more 

placement regions is controlled to emit warning light, and the vibration apparatus 

corresponding to one or more placement regions is controlled to generate warning 

vibration. In some implementation modes, in a case of different action information, not 

conforming to the game rule, of the gamer, warning tones may be different, or, warning 

light may be different in at least one of color, brightness and flickering period, or 

vibration frequencies of warning vibration may be different. The warning reason may be 
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determined based on the action information, not conforming to the game rule, of the 

gamer. 

[ 0075] In some implementation modes, the action information, not conforming to the 

game rule, of the gamer may include at least one of: adding a token to a placement region 

of a winner; taking a token away from a placement region of a loser; or adding a token to 

the placement region of the winner after the token in the placement region is cleared. 

[ 0076] In this manner, since the warning device may output the warning information 

to the management system in a case of determining that the gamer does an action that 

does not conform to the game rule, the management system may give a corresponding 

warning, and furthermore, the gamer may undo an actual settlement action inconsistent 

with a settlement action that should be executed based on the warning given by the 

management system. Therefore, the situation that incorrect actions of the gamer cause the 

loss to a game place is reduced. 

[ 0077] In the embodiment of the disclosure, the game prop information in the game 

prop operating region may be determined based on at least one frame of first image 

obtained by shooting the game table in the game prop operating stage, and furthermore, 

the game result is generated based on the game prop information in the game prop 

operating region, so that the warning device may determine whether the gamer changes 

the token in the placement region based on the game result to implement detection of 

whether the action of the gamer during gaming conforms to the rule. 

[ 0078] FIG. 4 is a flowchart of yet another warning method according to an 

embodiment of the disclosure. As shown in FIG. 4, the method is applied to a warning 

device. The method includes the following operations. 

[ 0079] In S401, multiple frames of images obtained by photographing a game table 

are acquired, the game table including a placement region configured for placing a token. 

[ 0080] In S402, it is determined that a game enters a settlement stage based on at least 

one frame of first image in the frames of images. 

[ 0081] In S403, token change information of each placement region is detected based 
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on at least one frame of second image. 

[ 0082] The token change information may include one of increase in the amount of 

tokens, decrease in the amount of tokens, increase in a total value of tokens, or decrease 

in the total value of tokens. The decrease in the amount of tokens in a certain placement 

region or decrease in a total value of tokens may include clearing the token in the 

placement region. 

[ 0083] In S404, in a case where the token in a placement region is changed and an 

operator associated with the changed token is a gamer, it is determined that the gamer 

changes the token in the placement region, and warning information is output, the at least 

one frame of second image being shot in a case where the game enters the settlement 

stage. 

[ 0084] In the embodiment of the disclosure, at least one placement region configured 

for placing a token on the game table may include a first placement region and a second 

placement region, the first placement region may be one or more regions, the second 

placement region may be one or more regions, and the placement region corresponding 

to the first placement region does not overlap the placement region corresponding to the 

second placement region. A game result includes a win-lose judgment result between a 

gamer corresponding to the first placement region and a gamer corresponding to the 

second placement region. 

[ 0085] In some implementation modes, in a case where the first placement region is a 

placement region of the loser and the second placement region is a placement region of 

the winner, the gamer may perform an operation of taking a token away from the 

placement region of the loser in the settlement stage of the game, to reduce the loss. In a 

case of determining that token change information of any first placement region is 

decrease in the amount and/or total value of tokens and an operator associated with the 

changed token is the gamer, the warning device determines that the gamer takes the token 

away from the any first placement region. In addition, the gamer may perform an 

operation of adding a token to the placement region of the winner, to increase the amount 

of token delivered by a game controller. In a case of determining that token change 

information of any second placement region is increase in the amount and/or total value 
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of tokens and an operator associated with the changed token is the gamer, the warning 

device determines that the gamer adds the token to the any second placement region. 

[ 0086] In some implementation modes, the at least one frame of second image may 

include a first subimage, a second subimage, and a third subimage. 

[ 0087] The operation that the token change information of each placement region is 

detected based on the at least one frame of second image may include that: an attribute 

value of a first token in the placement region is determined based on the first subimage in 

the at least one frame of second image; the second subimage shot after the first subimage 

is acquired from the at least one frame of second image; the third subimage shot after the 

second subimage is acquired from the at least one frame of second image in a case of 

determining that an operator associated with the token in the placement region in the 

second subimage is the gamer; and an attribute value of a second token in the placement 

region in the third subimage is determined. 

[ 0088] It is to be noted that the attribute value mentioned in any embodiment of the 

disclosure may include the amount and/or the total value. For example, an attribute value 

of tokens in a certain placement region may include the amount and/or total value of the 

tokens in the placement region. For example, there are two piles of tokens in a certain 

placement region, the amounts of the two piles of tokens are 5 and 10 respectively, total 

values of the two piles of tokens are 100 and 300 respectively, the total amount of the 

tokens in the placement region is 15, and a total value of the tokens in the placement 

region is 400. 

[ 0089] The operation that it is determined that the gamer changes the token in the 

placement region in a case where the token in the placement region is changed and the 

operator associated with the changed token is the gamer may include that: in a case 

where the attribute value of the first token is different from the attribute value of the 

second token and the operator associated with the token in the placement region is the 

gamer, it is determined that the gamer changes the token in the placement region. 

[ 0090] It is to be noted that any subimage in the first to twelfth subimages mentioned 

in the embodiment of the disclosure may include one frame of image, or, may include 
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multiple frames of images. In a case where a certain frame of subimage includes multiple 

frames of images, an attribute value of a token in a specified placement region in the 

frame of subimage may be an attribute value of the token in the specified placement 

region in any image in the multiple frames of images, or, may be an attribute value of the 

token in the specified placement region in each image, attribute values of tokens in the 

specified placement region in the frames of images being the same. 

[ 0091] In some implementation modes, object change information of each placement 

region in the second image may be detected continuously or in real time according to a 

sequence of collecting the second image. For one or more placement regions, an image 

that is collected before a token change is detected and includes no hands is determined as 

the first subimage, an image where a hand is detected is determined as the second 

subimage, and an image collected after the token change is detected is determined as the 

third subimage. The first subimage, the second subimage, and the third subimage may be 

images that are continuously collected. 

[ 0092] In some implementation modes, in several placement regions where tokens are 

placed, if an attribute value of a first token in a specified placement region is less than an 

attribute value of a second token, it is determined that the amount of tokens in the 

specified placement region increases, and in a case where an operator associated with 

increase in the amount of the tokens is the gamer, it is determined that the gamer places a 

token in the specified placement region. The attribute value of the first token may be 0. 

And/or, if the attribute value of the first token in the specified placement region is greater 

than the attribute value of the second token, it is determined that the amount of the tokens 

in the specified placement region decreases, and in a case where an operator associated 

with decrease in the amount of the tokens is the gamer, it is further determined that the 

gamer takes a token away from the specified placement region. The attribute value of the 

second token may be 0. 

[ 0093] In this manner, in a case where it may be determined, based on the first 

subimage, the second subimage and the third subimage, that an operator associated with 

the token in any placement region on the game table is the gamer and the token in the 

placement region is changed, it may be determined that the gamer changes the token in 
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the placement region, and warning information is output to give a prompt about an 

incorrect action of the gamer, such that the gamer may undo the action of changing the 

token in the placement region based on the prompt given through the warning 

information. Therefore, the situation that actions, not conforming to a game rule, of the 

gamer cause the loss to a game place is reduced. 

[ 0094] In some other implementation modes, the at least one frame of second image 

may include a seventh subimage, an eighth subimage, and a ninth subimage. 

[ 0095] The operation that the token change information of each placement region is 

detected based on the at least one frame of second image may include that: the eighth 

subimage shot after the seventh subimage is acquired from the at least one frame of 

second image in a case of determining, based on the seventh subimage in the at least one 

frame of second image, that the token in the placement region in the seventh subimage is 

cleared; the ninth subimage shot after the second subimage is acquired from the at least 

one frame of second image in a case of determining that an operator associated with the 

token in the placement region in the eighth subimage is the gamer; and in a case where 

there is token in the placement region in the ninth subimage, it is determined that the 

token change information of the placement region includes addition of a new token after 

the token is cleared. 

[ 0096] The operation that it is determined that the gamer changes the token in the 

placement region in a case where the token in the placement region is changed and the 

operator associated with the changed token is the gamer may include that: in a case of 

determining that a new token is added after the token in the placement region is cleared 

and the operator associated with the token in the placement region is the gamer, it is 

determined that the gamer changes the token in the placement region. 

[ 0097] In some implementation modes, the object change information of each 

placement region in the second image may be detected continuously or in real time 

according to the sequence of collecting the second image. For one or more placement 

regions, an image where it is detected that the token is cleared is determined as the 

seventh subimage, an image where a hand is detected is determined as the eighth 

subimage, and an image where the token in the placement region is detected is 
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determined as the ninth subimage. The seventh subimage, the eighth subimage and the 

ninth subimage may be images that are continuously collected. 

[ 0098] In some other implementation modes, since the game controller usually does 

not add a token to the placement region where the token is cleared and that corresponds 

to a certain winner in the settlement stage of the game, if the warning device determines 

that a certain set region is a placement region of a winner and determines that, in the 

settlement stage of the game, there is a new token after the token in the placement region 

of the winner is cleared, it is directly determined that the gamer adds the token to the 

placement region of the winner without determining whether an operator associated with 

such a token change is the gamer or the game controller. 

[ 0099] In this manner, in a case of determining, based on the seventh subimage, the 

eighth subimage, and the ninth subimage, that a new token is added after the token in the 

placement region is cleared and the operator associated with addition after clearing the 

token is the gamer, warning information may be output to give a prompt about the 

incorrect action of the gamer, such that the gamer may undo the action of changing the 

token in the placement region based on the prompt given through the warning 

information. Therefore, the situation that actions, not conforming to the game rule, of the 

gamer cause the loss to the game place is reduced. 

[ 00100] FIG. 5 is a flowchart of still another warning method according to an 

embodiment of the disclosure. As shown in FIG. 5, the method is applied to a warning 

device. The method includes the following operations. 

[ 00101] In S501, multiple frames of images obtained by photograhing a game table are 

acquired, the game table including a placement region configured for placing a token. 

[ 00102] In S502, in a case of determining that a game enters a settlement stage based 

on at least one frame of first image in the frames of images, in response to determining 

that a gamer of the game changes the token in the placement region according to at least 

one frame of second image in the frames of images, warning information is output, the at 

least one frame of second image being shot in a case where the game enters the 

settlement stage. 
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[ 00103] In S503, a first attribute value is determined based on the at least one frame of 

second image, the first attribute value being an attribute value of the token before the 

gamer changes the token in the placement region. 

[ 00104] In S504, at least one frame of third image shot after the at least one frame of 

second image is acquired from the frames of images. 

[ 00105] In S505, a second attribute value is determined based on the at least one frame 

of third image, the second attribute value being an attribute value of the token after the 

gamer changes the token in the placement region. 

[ 00106] In some implementation modes, the change of a scenario on the game table 

may be collected continuously or in real time according to a sequence of collecting 

images, an image where it is detected that the gamer changes the token in the placement 

region and an image shot before the image are determined as second images, and an 

image shot after it is detected that the changes gamer changes the token in the placement 

region is determined as a third image. 

[ 00107] In S506, in a case where the first attribute value is the same as the second 

attribute value, withdrawal information instructing to withdraw a warning is output. 

[ 00108] For example, in a case where the warning device determines that the gamer 

adds a token to a certain placement region, if it is determined, based on the at least one 

frame of third image, that an attribute value of the token is recovered to an attribute value 

of the token in the placement region before the gamer adds the token to the placement 

region, it is determined that the gamer undoes the action of adding the token to the 

placement region, and withdrawal information is output. 

[ 00109] For another example, in a case where the warning device determines that the 

gamer takes a token away from a certain placement region, if it is determined, based on 

the at least one frame of third image, that an attribute value of the token is recovered to 

an attribute value of the token in the placement region before the gamer takes the token 

away from the placement region, it is determined that the gamer undoes the action of 

taking the token away from the placement region, and withdrawal information is output. 
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[ 00110] In some implementation modes, the operation that the withdrawal information 

instructing to withdraw the warning is output may include that: the withdrawal 

information instructing to withdraw the warning is output to a management system. Then, 

the management system stops or withdraws a present warning corresponding to the 

warning information when receiving the withdrawal information. 

[ 00111] In some implementation modes, in a case where a display apparatus displays 

action information, not conforming to a game rule, of the gamer and/or a warning reason, 

the display apparatus may stop displaying or not display the action information, not 

conforming to the game rule, of the gamer and/or the warning reason based on the 

withdrawal information. In some other implementation modes, in a case where a sound 

production apparatus produces a warning tone and/or the warning reason, the sound 

production apparatus may stop producing the warning tone and/or the warning reason 

based on the withdrawal information. In some other implementation modes, in a case 

where a light emitting apparatus emits warning light, the light emitting apparatus may 

stop emitting the warning light based on the withdrawal information. In some other 

implementation modes, in a case where a vibration apparatus generates warning vibration, 

the vibration apparatus may stop generating warning vibration based on the withdrawal 

information. 

[ 00112] Some implementation scenarios of outputting the withdrawal information will 

be described below. 

[ 00113] In some implementation scenarios, in a case where the warning device 

determines that a first gamer adds a token to a placement region of one or more winners, 

warning information is output to the management system, and the management system 

may display a warning on the display apparatus, or, the management system may warn 

through a sub-apparatus corresponding to the placement region of the one or more 

winners. Afterwards, in a case where the warning device determines that the first gamer 

reclaims the token added to the placement region of the one or more winners, withdrawal 

information is output to the management system to stop warning of the management 

system. 

[ 00114] In some other implementation scenarios, in a case where the warning device 
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determines that a second gamer takes token away from a placement region of one or 

more losers, warning information is output to the management system, and the 

management system may display a warning on the display apparatus, or, the management 

system may warn through a sub-apparatus corresponding to the placement region of the 

one or more losers. Afterwards, in a case where the warning device determines that the 

second gamer places the token that is taken away back to the placement region of the one 

or more losers, withdrawal information is output to the management system to stop 

warning of the management system. 

[ 00115] In some further other implementation scenarios, in a case where the warning 

device determines that a third gamer adds a token to a placement region of one or more 

winners after the token in the placement region of the one or more winners is cleared, 

warning information is output to the management system, and the management system 

may display a warning on the display apparatus, or, the management system may warn 

through a sub-apparatus corresponding to the placement region of the one or more 

winners. Afterwards, in a case where the warning device determines that the third gamer 

clears the token in the placement region of the one or more winners, withdrawal 

information is output to the management system to stop warning of the management 

system. 

[ 00116] In the embodiment of the disclosure, after the warning information indicating 

the warning is output, the withdrawal information instructing to withdraw the warning 

may further be output in a case of determining, based on the at least one frame of third 

image shot continuously, that the gamer undoes the action of adding the token to the 

placement region or undoes the action of taking the token away from the placement 

region, so that warning is stopped based on the withdrawal information to continue the 

game. 

[ 00117] FIG. 6 is a flowchart of a warning method according to another embodiment of 

the disclosure. As shown in FIG. 6, the method is applied to a warning device. The 

method includes the following operations. 

[ 00118] In S601, multiple frames of images obtained by photographing a game table 

are acquired, the game table including a placement region configured for placing a token. 
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[ 00119] In S602, at least one frame of fourth image shot in a token placement stage 

and/or a game crop operating stage of a game is acquired from the frames of images. 

[ 00120] In S603, prompt information is output in a case of determining, based on the at 

least one frame of fourth image, that a gamer adds a token to a specified placement 

region in at least one placement region in the token placement stage and/or the game crop 

operating stage, the prompt information indicating token addition to the specified 

placement region. 

[ 00121] A manner in which the warning device determines a first image, a second 

image, a third image and a fourth image in images shot continuously in a round of game 

in an implementation process of the disclosure will be described below. 

[ 00122] A round of game may include a token placement stage, a game prop operating 

stage, and a settlement stage in turn. 

[ 00123] In the token placement stage, the gamer places a token in the placement region 

configured for placing a token on the game table. After the token is placed, the game 

prop operating stage is entered. In some implementation modes, in the game prop 

operating stage, the gamer may also continue adding a token to the placement region 

where the token has been placed. After a game result comes out, the gamer may change 

the token in the placement region. 

[ 00124] In the game prop operating stage, a game controller may operate a game prop 

in a game prop operating region to obtain the game result. After the game result comes 

out, the settlement stage is entered. 

[ 00125] In a round of game, an image shot in the token placement stage may be 

determined as at least one frame of fourth image, and an image shot in the game prop 

operating stage may be determined as at least one frame of first image. In the settlement 

stage, an image configured for determining that the gamer changes the token in the 

placement region and an image shot before the image are determined as at least one 

frame of second image, and an image shot after the at least one frame of second image 

and configured for determining that the gamer undoes the action of changing the token in 

the placement region are determined as at least one frame of third image. In some other 
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implementation modes, an image configured for determining the action that the gamer 

places a token in the placement region or adds a token to a region where a token has been 

placed is determined as at least one frame of fourth image, and an image that may be 

configured for determining the game result before the settlement stage is determined as at 

least one frame of first image. 

[ 00126] The operation that the prompt information is output may include that: the 

prompt information is output to a management system. In some implementation modes, 

the management system may include a sub-apparatus corresponding to each placement 

region. In a case where the gamer adds the token to the specified placement region before 

the game result comes out, the sub-apparatus corresponding to the specified placement 

region may correspondingly perform displaying, sound production, light emission, 

vibration, etc. For example, the management system, after receiving the prompt 

information, may control the sub-apparatus corresponding to the specified placement 

region to vibrate based on the prompt information. 

[ 00127] In S604, in a case of determining that the game enters a settlement stage based 

on at least one frame of first image in the frames of images, in response to determining 

that the gamer of the game changes the token in the placement region according to at 

least one frame of second image in the frames of images, warning information is output, 

the at least one frame of second image being shot in a case where the game enters the 

settlement stage. 

[ 00128] In the embodiment of the disclosure, in a case where the gamer adds the token 

to the specified placement region, token addition to the specified placement region may 

be prompted through the at least one frame of fourth image shot when the gamer places 

the token, so that the sense of science and technology of the game is enhanced, and the 

gamer can be entertained better. 

[ 00129] FIG. 7 is a flowchart of a warning method according to yet another 

embodiment of the disclosure. As shown in FIG. 7, the method is applied to a warning 

device. The method includes the following operations. 

[ 00130] In S701, multiple frames of images obtained by photographing a game table 



 
 
 
 
 
 

26 
 

are acquired, the game table including a placement region configured for placing a token. 

[ 00131] In S702, it is determined that a game enters a settlement stage based on at least 

one frame of first image in the frames of images. 

[ 00132] In S703, first warning information is output in response to determining, based 

on at least one frame of second image, that a gamer of the game adds a token to a 

placement region of a winner, the first warning information indicating that the gamer 

adds the token to the placement region of the winner. 

[ 00133] In some implementation modes, the warning device may first acquire a first 

subimage and determine an attribute value of the token in a placement region of each 

winner in the first subimage. Then, a second subimage is acquired, and it is determined 

that a hand of the gamer appears in the placement region of a certain winner in the 

second subimage. Next, a third subimage is acquired, and in a case of determining that 

the attribute value of the token in the placement region of the winner in the third 

subimage is greater than the attribute value of the token in the placement region of the 

winner in the first subimage, it is determined that the gamer adds the token to the 

placement region of the winner. 

[ 00134] The warning device may further acquire a tenth subimage shot after the at least 

one frame of second image. In such case, after outputting the first warning information, 

the warning device may output first withdrawal information in a case of determining, 

based on the tenth subimage, that the gamer takes the added token away from the 

placement region of the winner, the first withdrawal information instructing to withdraw 

a warning corresponding to the first warning information. 

[ 00135] In S704, second warning information is output in response to determining, 

based on the at least one frame of second image, that the gamer of the game takes a token 

away from a placement region of a loser, the second warning information indicating that 

the gamer takes the token away from the placement region of the loser. 

[ 00136] In some implementation modes, the warning device may first acquire a first 

subimage and determine an attribute value of the token in a placement region of each 

loser in the first subimage. Then, a second subimage is acquired, and it is determined that 
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the hand of the gamer appears in the placement region of a certain loser in the second 

subimage. Next, a third subimage is acquired, and in a case of determining that an 

attribute value of the token in the placement region of the loser in the third subimage is 

less than the attribute value of the token in the placement region of the loser in the first 

subimage, it is determined that the gamer takes the token away from the placement 

region of the loser. 

[ 00137] The warning device may further acquire an eleventh subimage shot after the 

second subimage. In such case, after outputting the second warning information, the 

warning device may output second withdrawal information in a case of determining, 

based on the eleventh subimage, that the token which has been taken away is returned to 

the placement region of the loser, the second withdrawal information instructing to 

withdraw a warning corresponding to the second warning information. 

[ 00138] In some implementation modes, the operation that the first withdrawal 

information/second withdrawal information is output may include that: the first 

withdrawal information/second withdrawal information is output to a management 

system. In an implementation process, the first withdrawal information/second 

withdrawal information may include or indicate an identifier of the placement region 

corresponding to warning. In such case, in a case of receiving the first withdrawal 

information/second withdrawal information, the management system may stop warning 

in the placement region corresponding to the identifier of the placement region. 

[ 00139] In the embodiment of the disclosure, the first warning information is output in 

a case of detecting that the gamer of the game adds the token to the placement region of 

the winner, and the second warning information is output in a case of detecting that the 

gamer of the game takes the token away from the placement region of the loser, so that a 

warning about an incorrect action, not conforming to a game rule, of the gamer may be 

given in the settlement stage of the game to reduce the loss caused by the incorrect action 

of the gamer to a game place. 

[ 00140] In some embodiments, the warning method provided in the embodiment of the 

disclosure may further include the following steps. An attribute value of a third token in 

the placement region is determined based on a fourth subimage in the at least one frame 
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of second image. A fifth subimage shot after the fourth subimage is acquired from the at 

least one frame of second image. A sixth subimage shot after the fifth subimage is 

acquired from the at least one frame of second image in a case of determining that an 

operator associated with the token in the placement region in the fifth subimage is the 

game controller. An attribute value of a fourth token in the placement region in the sixth 

subimage is determined. In a case where the attribute value of the third token is different 

from the attribute value of the fourth token, it is determined that the game controller 

changes the token in the placement region. 

[ 00141] The fourth subimage and the first subimage may be the image the same or 

different. The fifth subimage and the second subimage may be the same or different. The 

sixth subimage and the third subimage may be the same or different. 

[ 00142] In some implementation modes, the game controller may hold a token 

collection apparatus, the token collection apparatus may be a chip collection apparatus 

configured to collect chips placed by the gamer, the game controller may perform 

settlement on tokens on the game table through the token collection apparatus, and in a 

case of determining that the token collection apparatus exists in the placement region in 

the fifth subimage, the warning device determines that the operator associated with the 

token in the placement region in the fifth subimage is the game controller. In some other 

implementation modes, the warning device may determine that the game controller 

changes the token in each placement region based on a hand action in a second preset 

direction and a change of the token in each placement region on the game table. The first 

preset direction is opposite to the second preset direction, or, an angle between the first 

preset direction and the second preset direction is larger than a set angle. In some other 

implementation modes, a person associated with a hand appearing in each placement 

region may be identified to judge whether the person that operates the token in the 

placement region is the game controller to further determine an operation of the game 

controller over the token in each placement region. 

[ 00143] In an implementation process, it is a normal action of the game controller in 

the game process that the game controller performs delivery for the token in the 

placement region of the winner to cause increase in the amount of the token in the 
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placement region of the winner; and it is a normal action of the game controller in the 

game process that the game controller collects the token in the placement region of the 

loser to cause decrease in the amount of the token in the placement region of the loser. 

Therefore, the warning device may continue to detect the next frame of image, and does 

not output any warning information. 

[ 00144] In this manner, the warning device also detects whether an operator associated 

with a change of the token in a certain placement region is the game controller, and does 

not output any warning information in a case of determining that the operator associated 

with the change of the token in the placement region is the game controller, so that 

actions of the gamer or actions of the game controller in the game process may be 

detected accurately to give a warning about gamer actions that do not conform to a game 

rule. 

[ 00145] FIG. 8 is a flowchart of a warning method according to still another 

embodiment of the disclosure. As shown in FIG. 8, the method is applied to a warning 

device. The method includes the following operations. 

[ 00146] In S801, multiple frames of images obtained by photographing a game table 

are acquired, the game table including a placement region configured for placing a token. 

[ 00147] In S802, it is determined that a game enters a settlement stage based on at least 

one frame of first image in the frames of images. 

[ 00148] In S803, third warning information is output in response to determining, based 

on at least one frame of second image, that a gamer of the game adds a token to a 

placement region of a winner after the token in the placement region of the winner is 

cleared, the third warning information indicating that the gamer adds the token to the 

placement region of the winner after the token in the placement region of the winner is 

cleared. 

[ 00149] In some implementation modes, the operation that the third warning 

information is output may include that: the third warning information is output to a 

management system. The third warning information may also indicate an identifier of the 

placement region which has the token added by the gamer after clearance and 
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corresponds to the winner. In a case of receiving the third warning information, the 

warning device may give a warning about addition after the token in the placement 

region is cleared through the identifier of the placement region. 

[ 00150] In some implementation modes, the warning device may first acquire a seventh 

subimage and determine that the token in a placement region of a certain winner is 

cleared. Then, an eighth subimage is acquired, and it is determined that an operator 

associated with the token in the eighth subimage is the gamer. Next, in a case of 

determining, based on an acquired ninth subimage, that there is a token in the placement 

region of the winner in the ninth subimage, it is determined that the gamer adds the token 

after the token in the placement region of the winner is cleared. 

[ 00151] The warning device may further acquire a twelfth subimage shot after the ninth 

subimage. In such case, after outputting the third warning information, the warning 

device may output third withdrawal information in a case of determining, based on the 

twelfth subimage, that the gamer clears the token in the placement region of the winner, 

the third withdrawal information instructing to withdraw a warning corresponding to the 

third warning information. 

[ 00152] In some implementation modes, the operation that the third withdrawal 

information is output may include that: the third withdrawal information is output to a 

management system. In an implementation process, the third withdrawal information 

may include or indicate an identifier of the placement region corresponding to warning. 

In such case, in a case of receiving the third withdrawal information, the management 

system may stop warning in the placement region corresponding to the identifier of the 

placement region. 

[ 00153] In the embodiment of the disclosure, the third warning information is output in 

response to detecting that the gamer of the game adds the token to the placement region 

of the winner after the token in the placement region of the winner is cleared, so that a 

warning about an incorrect action, not conforming to a game rule, of the gamer may be 

given in the settlement stage of the game to reduce the situation that the game controller 

performs secondary payment in the placement region of the winner without knowing the 

incorrect action of the gamer to cause the loss to a game place. 
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[ 00154] In the embodiment of the disclosure, the warning device is turned on, the 

gamer places a token in the placement region, and before the game result comes out, the 

warning device may analyze an acquired real-time image to determine that the amount of 

the token on the game table keeps increasing. After the game result on the game table 

comes out, the warning device may determine whether the token in each placement 

region is the token in the placement region of the winner or the token in the placement 

region of the loser based on the game result. Afterwards, the warning device may judge 

whether the gamer moves the token in the placement region based on token data (for 

example, the amount of the token and/or a total value of the token) in the at least one 

frame of second image, and if YES, the warning device generates a warning. For 

example, in a collection-payment stage, if the gamer adds a token to the placement region 

of the winner, or, if the gamer takes a token away from the placement region of the loser, 

or, if the gamer adds a token to the placement region of the winner after the token in the 

placement region of the winner is cleared, the warning device may output the warning 

information to the management system in a case of detecting these improper actions of 

the gamer, so that the management system may warn through a display apparatus, or, the 

management system may warn in the corresponding placement region through a sub-

apparatus. If the gamer does not change the token in any placement region in the 

settlement stage of a round of game, no warning is generated. 

[ 00155] In the embodiment of the disclosure, the operation that the warning device 

analyzes any image may include that: a parsing layer of the warning device analyzes any 

image. 

[ 00156] FIG. 9 is a flowchart of another warning method according to another 

embodiment of the disclosure. As shown in FIG. 9, the method is applied to a warning 

device. The method includes the following operations. 

[ 00157] In S901, a present amount and/or total value of tokens in each placement 

region are/is acquired. 

[ 00158] In S902, it is judged whether the present amount and/or total value of the 

tokens in each placement region are/is the same as a target amount and/or target total 

value of tokens in a cached first image. 
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[ 00159] The cached first image may be one frame of image or multiple frames of 

images. The first image may be an image which may be used for determining to start a 

settlement stage. 

[ 00160] If YES, S901 is executed to continue to determine a present amount and/or 

total value of tokens based on a present frame of image that is subsequently collected. If 

NO, S903 is executed. 

[ 00161] In S903, it is judged whether the present amount of tokens is less than the 

target amount of tokens and/or whether the present total value of tokens is less than the 

target total value of tokens. 

[ 00162] If both are YES, any one or more of S904 to S906 may be executed. If both are 

NO, S907 is executed. 

[ 00163] In S904, in a case of detecting that a gamer clears the token in a placement 

region of a winner by hand, it is determined that delivery of the placement region has 

been completed. 

[ 00164] In S905, in a case of detecting that the amount of the token in a placement 

region of a certain loser decreases after a hand of a game controller or a transfer 

apparatus configured to transfer a token appears in the placement region of the loser, it is 

determined that the game controller controls the token, and no warning information is 

output. 

[ 00165] In S906, in a case of detecting that the amount of the token in a placement 

region of a certain loser decreases after a hand of the gamer appears in the placement 

region of the loser, warning information indicating that the gamer takes the token away 

from the placement region of the loser is output. 

[ 00166] In S907, it is determined that the present amount of tokens is greater than the 

target amount of tokens and/or the present total value of tokens is greater than the target 

total value of tokens. 

[ 00167] After S907, any one or more of S908 to S910 may be executed. 
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[ 00168] In S908, in a case of detecting that the amount of the token in a placement 

region of a certain winner increases after the hand of the game controller or the transfer 

apparatus configured to transfer a token appears in the placement region of the winner, it 

is determined that the game controller controls the token, and no warning information is 

output. 

[ 00169] In S909, in a case of detecting that the amount of the token in a placement 

region of a certain winner increases after the hand of the gamer appears in the placement 

region of the winner, warning information indicating that the gamer adds a token to the 

placement region of the winner is output. 

[ 00170] In S910, in a case of detecting that, after the hand of the gamer appears in a 

placement region where the token is cleared and that corresponds to a certain winner, 

there is a token in the placement region of the winner, warning information indicating 

that the gamer adds a token to the cleared placement region of the winner is output. 

[ 00171] Based on the abovementioned embodiments, the embodiments of the 

disclosure provide a warning apparatus. Various units and various modules therein may 

be implemented through a processor in the warning apparatus, and of course, may also be 

implemented through a specific logic circuit. 

[ 00172] FIG. 10 is a composition structure diagram of a warning apparatus according 

to an embodiment of the disclosure. As shown in FIG. 10, the warning apparatus 1000 

includes an acquisition unit 1001 and an outputting unit 1002. 

[ 00173] The acquisition unit 1001 is configured to acquire multiple frames of images 

obtained by photographing the game table, the game table including a placement region 

configured for placing a token. 

[ 00174] The outputting unit 1002 is configured to, in a case of determining that the 

game enters a settlement stage based on at least one frame of first image in the frames of 

images, in response to determining that the gamer of the game changes the token in the 

placement region according to at least one frame of second image in the frames of images, 

output warning information, the at least one frame of second image being shot in a case 

where the game enters the settlement stage. 
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[ 00175] In some embodiments, the warning apparatus 10001 further includes a 

determination unit 1003, which is configured to acquire the at least one frame of first 

image obtained by photographing the game table in a game prop operating stage of the 

game, determine game prop information in a game prop operating region based on the at 

least one frame of first image, and determine that the game enters the settlement stage 

according to the game prop information. 

[ 00176] In some embodiments, the determination unit 1003 is further configured to 

detect token change information of each placement region based on the at least one frame 

of second image, and in a case where the token in the placement region is changed and an 

operator associated with the changed token is the gamer, determine that the gamer 

changes the token in the placement region. 

[ 00177] In some implementation modes, the acquisition unit 1001 is further configured 

to receive the frames of images obtained by photographing the game table from at least 

one camera set up at a side and/or top of the game table respectively. 

[ 00178] In some embodiments, the acquisition unit 1001 is further configured to 

receive at least one channel of video obtained by photographing the game table from the 

at least one camera set up at the side and/or top of the game table respectively, and 

extract the frames of images from the at least one channel of video. 

[ 00179] In some embodiments, the outputting unit 1002 is further configured to output 

the warning information to a management system. 

[ 00180] In some embodiments, the determination unit 1003 is further configured to 

determine a first attribute value based on the at least one frame of second image, the first 

attribute value being an attribute value of the token before the gamer changes the token in 

the placement region. The acquisition unit 1001 is further configured to acquire at least 

one frame of third image shot after the at least one frame of second image from the 

frames of images. The determination unit 1003 is further configured to determine a 

second attribute value based on the at least one frame of third image, the second attribute 

value being an attribute value of the token after the gamer changes the token in the 

placement region. The outputting unit 1002 is further configured to, in a case where the 



 
 
 
 
 
 

35 
 

first attribute value is the same as the second attribute value, output withdrawal 

information instructing to withdraw a warning. 

[ 00181] In some embodiments, the acquisition unit 1001 is further configured to 

acquire at least one frame of fourth image shot in a token placement stage and/or the 

game prop operating stage of the game from the frames of images. The determination 

unit 1003 is further configured to output prompt information in a case of determining, 

based on the at least one frame of fourth image, that the gamer adds a token to a specified 

placement region in at least one placement region in the token placement stage and/or the 

game prop operating stage, the prompt information indicating token addition to the 

specified placement region. 

[ 00182] In some embodiments, the outputting unit 1002 is further configured to output 

first warning information in response to determining, based on the at least one frame of 

second image, that the gamer of the game adds a token to a placement region of a winner, 

the first warning information indicating the token addition of the gamer to the placement 

region of the winner. 

[ 00183] In some embodiments, the outputting unit 1002 is further configured to output 

second warning information in response to determining, based on the at least one frame 

of second image, that the gamer of the game takes a token away from a placement region 

of a loser, the second warning information indicating token takeaway of the gamer from 

the placement region of the loser. 

[ 00184] In some embodiments, the determination unit 1003 is further configured to 

determine an attribute value of a first token in the placement region based on a first 

subimage in the at least one frame of second image, acquire a second subimage shot after 

the first subimage from the at least one frame of second image, acquire a third subimage 

shot after the second subimage from the at least one frame of second image in a case of 

determining that an operator associated with the token in the placement region in the 

second subimage is the gamer, and determine an attribute value of a second token in the 

placement region in the third subimage. 

[ 00185] The determination unit 1003 is further configured to, in a case where the 
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attribute value of the first token is different from the attribute value of the second token 

and the operator associated with the token in the placement region is the gamer, 

determine that the gamer changes the token in the placement region. 

[ 00186] In some embodiments, the determination unit 1003 is further configured to 

determine an attribute value of a third token in the placement region based on a fourth 

subimage in the at least one frame of second image. The acquisition unit 1001 is further 

configured to acquire a fifth subimage shot after the fourth subimage from the at least 

one frame of second image, and acquire a sixth subimage shot after the fifth subimage 

from the at least one frame of second image in a case of determining that an operator 

associated with the token in the placement region in the fifth subimage is a game 

controller. The determination unit 1003 is further configured to determine an attribute 

value of a fourth token in the placement region in the sixth subimage, and determine that 

the game controller changes the token in the placement region in a case where the 

attribute value of the third token is different from the attribute value of the fourth token. 

[ 00187] In some embodiments, the outputting unit 1002 is further configured to output 

third warning information in response to determining, based on the at least one frame of 

second image, that the gamer of the game adds a token to the placement region of the 

winner after the token in the placement region of the winner is cleared, the third warning 

information indicating that the gamer adds the token to the placement region of the 

winner after the token in the placement region of the winner is cleared. 

[ 00188] In some embodiments, the determination unit 1003 is further configured to 

acquire an eighth subimage shot after a seventh subimage from the at least one frame of 

second image in a case of determining, based on the seventh subimage in the at least one 

frame of second image, that the token in the placement region in the seventh subimage is 

cleared, acquire a ninth subimage shot after the eighth subimage from the at least one 

frame of second image in a case of determining that an operator associated with the token 

in the placement region in the eighth subimage is the gamer, and in a case where there is 

token in the placement region in the ninth subimage, determine that the token change 

information of the placement region includes addition of new token after the token is 

cleared. 
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[ 00189] In some embodiments, the determination unit 1003 is further configured to, in 

a case of determining that a new token is added after the token in the placement region is 

cleared and an operator associated with the token in the placement region is the gamer, 

determine that the gamer changes the token in the placement region. 

[ 00190] The above descriptions about the apparatus embodiments are similar to 

descriptions about the method embodiments and beneficial effects similar to those of the 

method embodiments are achieved. Technical details undisclosed in the apparatus 

embodiments of the disclosure may be understood with reference to the descriptions 

about the method embodiments of the disclosure. 

[ 00191] It is to be noted that, in the embodiments of the disclosure, when implemented 

in form of software function module and sold or used as an independent product, the 

warning method may also be stored in a computer-readable storage medium. Based on 

such an understanding, the technical solutions of the embodiments of the disclosure 

substantially or parts making contributions to the related art may be embodied in form of 

a software product. The computer software product is stored in a storage medium, 

including a plurality of instructions configured to enable a device to execute all or part of 

the method in each embodiment of the disclosure. The storage medium includes various 

media capable of storing program codes such as a U disk, a mobile hard disk, a Read 

Only Memory (ROM), a magnetic disk or an optical disk. Therefore, the embodiments of 

the disclosure are not limited to any target hardware and software combination. 

[ 00192] FIG. 11 is a schematic diagram of hardware entities of a warning device 

according to an embodiment of the disclosure. As shown in FIG. 11, the hardware 

entities of the warning device 1100 include a processor 1101 and a memory 1102. The 

memory 1102 stores a computer program capable of running in the processor 1101. The 

processor 1101 implements the steps in the method of any of the above embodiments 

when executing the program. In some implementation modes, the device 1100 that 

collects and pays tokens on a game table may be the warning device described in any of 

the above embodiments. 

[ 00193] The memory 1102 stores the computer program capable of running in the 

processor 1101. The memory 1102 is configured to store an instruction and application 
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executable by the processor 1101, may also cache data (for example, image data, audio 

data, voice communication data, and video communication data) to be processed or 

having been processed by the processor 1201 and each module in the warning device 

1100, and may be implemented through a flash or a Random Access Memory (RAM). 

[ 00194] The processor 1101 executes the program to implement the steps of any 

warning method described above. The processor 1101 usually controls overall operations 

of the warning device 1100. 

[ 00195] The embodiments of the disclosure provide a computer storage medium, which 

stores one or more programs. The one or more programs may be executed by one or more 

processors to implement the steps of the warning method in any of the above 

embodiments. 

[ 00196] It is to be pointed out here that the above descriptions about the storage 

medium and device embodiments are similar to the descriptions about the method 

embodiment and beneficial effects similar to those of the method embodiment are 

achieved. Technical details undisclosed in the storage medium and device embodiments 

of the disclosure are understood with reference to the descriptions about the method 

embodiment of the disclosure. 

[ 00197] The processor may be at least one of an Application Specific Integrated Circuit 

(ASIC), a Digital Signal Processor (DSP), a Digital Signal Processing Device (DSPD), a 

Programmable Logic Device (PLD), a Field Programmable Gate Array (FPGA), a 

Central Processing unit (CPU), a controller, a microcontroller, or a microprocessor. It can 

be understood that other electronic devices may also be configured to realize functions of 

the processor, and no specific limits are made in the embodiments of the disclosure. 

[ 00198] The computer storage medium/memory may be a memory such as a ROM, a 

Programmable Read-Only Memory (PROM), an Erasable Programmable Read-Only 

Memory (EPROM), an Electrically Erasable Programmable Read-Only Memory 

(EEPROM), a Ferromagnetic Random Access Memory (FRAM), a flash memory, a 

magnetic surface memory, an optical disk, or a Compact Disc Read-Only Memory (CD-

ROM), or may be any terminal including one or any combination of the abovementioned 
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memories, such as a mobile phone, a computer, a tablet device, and a personal digital 

assistant. 

[ 00199] It is to be understood that "one embodiment" or "an embodiment" or "the 

embodiment of the disclosure" or "the abovementioned embodiment" or "some 

embodiments" mentioned in the whole specification means that target features, structures 

or characteristics related to the embodiment are included in at least one embodiment of 

the disclosure. Therefore, "in one embodiment" or "in an embodiment" or "the 

embodiment of the disclosure" or "the abovementioned embodiment" or "some 

embodiments" appearing everywhere in the whole specification does not always refer to 

the same embodiment. In addition, these target features, structures or characteristics may 

be combined in one or more embodiments freely as appropriate. It is to be understood 

that, in each embodiment of the disclosure, a magnitude of a sequence number of each 

process does not mean an execution sequence and the execution sequence of each process 

should be determined by its function and an internal logic and should not form any limit 

to an implementation process of the embodiments of the disclosure. The sequence 

numbers of the embodiments of the disclosure are adopted not to represent superiority-

inferiority of the embodiments but only for description. 

[ 00200] If not specified, when the warning device executes any step in the 

embodiments of the disclosure, the processor of the warning device executes the step. 

Unless otherwise specified, the sequence of execution of the following steps by the 

warning device is not limited in the embodiments of the disclosure. In addition, the same 

method or different methods may be used to process data in different embodiments. It is 

also to be noted that any step in the embodiments of the disclosure may be executed 

independently by the warning device, namely the warning device may execute any step 

in the abovementioned embodiments independent of execution of the other steps. 

[ 00201] In some embodiments provided by the disclosure, it is to be understood that the 

disclosed device and method may be implemented in another manner. The device 

embodiment described above is only schematic, and for example, division of the units is 

only logic function division, and other division manners may be adopted during practical 

implementation. For example, multiple units or components may be combined or 
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integrated into another system, or some characteristics may be neglected or not executed. 

In addition, coupling or direct coupling or communication connection between each 

displayed or discussed component may be indirect coupling or communication 

connection, implemented through some interfaces, of the device or the units, and may be 

electrical and mechanical or adopt other forms. 

[ 00202] The units described as separate parts may or may not be physically separated, 

and parts displayed as units may or may not be physical units, and namely may be 

located in the same place, or may also be distributed to multiple network units. Part of all 

of the units may be selected according to a practical requirement to achieve the purposes 

of the solutions of the embodiments. 

[ 00203] In addition, each function unit in each embodiment of the disclosure may be 

integrated into a processing unit, each unit may also serve as an independent unit and two 

or more than two units may also be integrated into a unit. The integrated unit may be 

implemented in a hardware form and may also be implemented in form of hardware and 

software function unit. 

[ 00204] The methods disclosed in some method embodiments provided in the 

disclosure may be freely combined without conflicts to obtain new method embodiments. 

[ 00205] The characteristics disclosed in some product embodiments provided in the 

disclosure may be freely combined without conflicts to obtain new product embodiments. 

[ 00206] The characteristics disclosed in some method or device embodiments provided 

in the disclosure may be freely combined without conflicts to obtain new method 

embodiments or device embodiments. 

[ 00207] Those of ordinary skill in the art should know that all or part of the steps of the 

method embodiment may be implemented by related hardware instructed through a 

program, the program may be stored in a computer-readable storage medium, and the 

program is executed to execute the steps of the method embodiment. The storage 

medium includes: various media capable of storing program codes such as a mobile 

storage device, a ROM, a magnetic disk, or an optical disc. 
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[ 00208] Or, when implemented in form of software function module and sold or used 

as an independent product, the integrated unit of the disclosure may also be stored in a 

computer-readable storage medium. Based on such an understanding, the technical 

solutions of the embodiments of the disclosure substantially or parts making 

contributions to the related art may be embodied in form of a software product. The 

computer software product is stored in a storage medium, including a plurality of 

instructions configured to cause a computer device (which may be a personal computer, a 

warning device, a network device or the like) to execute all or part of the method in each 

embodiment of the disclosure. The storage medium includes: various media capable of 

storing program codes such as a mobile hard disk, a ROM, a magnetic disk, or an optical 

disc. 

[ 00209] In the embodiments of the disclosure, the descriptions about the same steps 

and the same contents in different embodiments may refer to those in the other 

embodiments. In the embodiments of the disclosure, term "and" does not influence the 

sequence of the steps. 

[ 00210] The above is only the implementation mode of the disclosure and not intended 

to limit the scope of protection of the disclosure. Any variations or replacements apparent 

to those skilled in the art within the technical scope disclosed by the disclosure shall fall 

within the scope of protection of the disclosure. Therefore, the scope of protection of the 

disclosure shall be subject to the scope of protection of the claims. 
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CLAIMS 

 

1. A warning method, comprising: 

acquiring a plurality of frames of images obtained by photographing a game table, 

wherein the game table comprises a placement region configured for placing a token; and 

in a case of determining, based on at least one frame of first image in the frames of 

images, that a game enters a settlement stage, in response to determining, according to at least 

one frame of second image in the frames of images, that the token in the placement region is 

changed by a gamer of the game, outputting warning information, wherein the at least one 

frame of second image is shot in a case where the game enters the settlement stage. 

 

2. The method of claim 1, wherein the game table comprises a game prop operating region, 

and determining, based on the at least one frame of first image in the frames of images, that 

the game enters the settlement stage comprises: 

acquiring the at least one frame of first image obtained by photographing the game 

table in a game prop operating stage of the game; 

determining game prop information in the game prop operating region based on the at 

least one frame of first image; and 

determining, according to the game prop information, that the game enters the 

settlement stage. 

 

3. The method of claim 1 or 2, wherein determining, according to the at least one frame of 

second image in the frames of images, that the token in the placement region is changed by 

the gamer of the game comprises: 
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detecting token change information of the placement region based on the at least one 

frame of second image; and 

in a case where the token in the placement region is changed and an operator 

associated with the changed token is the gamer, determining that the token in the placement 

region is changed by the gamer. 

 

4. The method of any one of claims 1 to 3, wherein acquiring the frames of images obtained 

by photographing the game table comprises: 

 receiving the frames of images obtained by photographing the game table and 

respectively sent from at least one camera set up at at least one of a side or top of the game 

table; or 

receiving at least one channel of video obtained by photographing the game table and 

respectively sent from the at least one camera set up at at least one of the side or the top of the 

game table, and  

extracting the frames of images from the at least one channel of video. 

 

5. The method of any one of claims 1 to 4, wherein outputting the warning information 

comprises: outputting the warning information to a management system. 

 

6. The method of any one of claims 1 to 5, further comprising: after outputting the warning 

information, 

determining a first attribute value based on the at least one frame of second image, 

wherein the first attribute value is an attribute value of the token before the token in the 

placement region is changed by the gamer; 

acquiring at least one frame of third image shot after the at least one frame of second 
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image from the frames of images; 

determining a second attribute value based on the at least one frame of third image, 

wherein the second attribute value is an attribute value of the token after the token in the 

placement region is changed by the gamer; and 

in a case where the first attribute value is the same as the second attribute value, 

outputting withdrawal information instructing to withdraw a warning. 

 

7. The method of any one of claims 1 to 6, further comprising: 

acquiring at least one frame of fourth image shot in at least one of a token placement 

stage or a game prop operating stage of the game from the frames of images; and 

outputting prompt information in a case of determining, based on the at least one 

frame of fourth image, that a token is added to a specified placement region in at least one 

placement region in the at least one of the token placement stage or the game prop operating 

stage, wherein the prompt information indicates token addition to the specified placement 

region. 

 

8. The method of any one of claims 1 to 7, wherein in response to determining, according to 

the at least one frame of second image in the frames of images, that the token in the placement 

region is changed by the gamer of the game, outputting the warning information comprises at 

least one of: 

in response to determining, according to the at least one frame of second image, that a 

token is added by the gamer of the game to a placement region of a winner, outputting first 

warning information, wherein the first warning information indicates the token addition of the 

gamer to the placement region of the winner; or 

in response to determining, according to the at least one frame of second image, that a 

token is taken away by the gamer of the game from a placement region of a loser, outputting 
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second warning information, wherein the second warning information indicates token 

takeaway of the gamer from the placement region of the loser. 

 

9. The method of claim 3, wherein detecting the token change information of the placement 

region based on the at least one frame of second image comprises: 

determining an attribute value of a first token in the placement region based on a first 

subimage in the at least one frame of second image; 

acquiring a second subimage shot after the first subimage from the at least one frame 

of second image; 

acquiring a third subimage shot after the second subimage from the at least one frame 

of second image in a case of determining that an operator associated with the token in the 

placement region in the second subimage is the gamer; and 

determining an attribute value of a second token in the placement region in the third 

subimage;  

wherein in a case where the token in the placement region is changed and the operator 

associated with the changed token is the gamer, determining that the token in the placement 

region is changed by the gamer comprises: 

in a case where the attribute value of the first token is different from the attribute value 

of the second token and the operator associated with the token in the placement region is the 

gamer, determining that the token in the placement region is changed by the gamer. 

 

10. The method of any one of claims 1 to 9, further comprising: 

determining an attribute value of a third token in the placement region based on a 

fourth subimage in the at least one frame of second image; 

acquiring a fifth subimage shot after the fourth subimage from the at least one frame 



 
 
 
 
 
 

46 
 

of second image; 

in a case of determining that an operator associated with the token in the placement 

region in the fifth subimage is a game controller, acquiring a sixth subimage shot after the 

fifth subimage from the at least one frame of second image ; 

determining an attribute value of a fourth token in the placement region in the sixth 

subimage; and 

in a case where the attribute value of the third token is different from the attribute 

value of the fourth token, determining that the token in the placement region is changed by the 

game controller. 

 

11. The method of any one of claims 1 to 10, wherein in response to determining, according 

to the at least one frame of second image in the frames of images, that the token in the 

placement region is changed by the gamer of the game, outputting the warning information 

comprises: 

in response to determining, based on the at least one frame of second image, that a 

token is added by the gamer of the game to the placement region of a winner after all tokens 

in the placement region of the winner are cleared, outputting third warning information, where 

the third warning information indicates that token addition of the gamer to the placement 

region of the winner after the all tokens in the placement region of the winner are cleared. 

 

12. The method of claim 3, wherein detecting the token change information of the placement 

region based on the at least one frame of second image comprises: 

in a case of determining, based on a seventh subimage in the at least one frame of 

second image, that the token in the placement region is cleared in the seventh subimage, 

acquiring an eighth subimage shot after a seventh subimage from the at least one frame of 

second image; 
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in a case of determining that an operator associated with the token in the placement 

region in the eighth subimage is the gamer, acquiring a ninth subimage shot after the eighth 

subimage from the at least one frame of second image; and 

in a case where the placement region has a token in the ninth subimage, determining 

that the token change information of the placement region comprises addition of a new token 

after the token is cleared;  

wherein in a case where the token in the placement region is changed and the operator 

associated with the changed token is the gamer, determining that the token in the placement 

region is changed by the gamer comprises: 

in a case of determining that the new token is added after the token in the placement 

region is cleared and an operator associated with the token in the placement region is the 

gamer, determining that the token in the placement region is changed by the gamer. 

 

13. A warning apparatus, comprising: 

an acquisition unit, configured to acquire a plurality of frames of images obtained by 

photographing a game table, wherein the game table comprises at least one placement region 

configured for placing a token; and 

an outputting unit, configured to, in a case of determining, based on at least one frame 

of first image in the frames of images, that a game enters a settlement stage, in response to 

determining, according to at least one frame of second image in the frames of images, that the 

token in any the placement region is changed by a gamer of the game, output warning 

information, wherein the at least one frame of second image is shot in a case where the game 

enters the settlement stage. 

 

14. A warning device, comprising: 

a memory, configured to store a computer program capable of running in the processor; 
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and 

a processor, configured to implement steps in the method of any one of claims 1 to 12 

whern executing the computer program. 

 

15. A computer storage medium, storing one or more programs, wherein the one or more 

programs are executable by one or more processors to implement steps in the method of any 

one of claims 1 to 12. 

 


