METHODS, APPARATUSES, DEVICES, SYSTEMS AND STORAGE MEDIA FOR
DETECTING GAME ITEMS
TECHNICAL FIELD
[0001] The present disclosure relates to the field of computer vision technology, in
particular to a method, an apparatus, a device, a system and a storage medium for detecting
a game item.
BACKGROUND
[0002] Currently, scene action detection based on computer vision is widely used in
various scenes. For scenes such as tabletop games, a vision detection system is often used
to detect and recognize information of game props.
SUMMARY
[0003] In a first aspect, an embodiment of the present disclosure provides a method of
detecting a game item, which includes detecting, based on an acquired video stream of a
game playing in a game area, first position information of a game item within the game area
and second position information of an operation object for the game item; and determining,
in response to determining that a positional relationship between the game item and the
operation object is changed from overlapping with each other to separating from each other
based on the first position information and the second position information, that the game
item is in an operation completed state.
[0004] In some embodiments, detecting the first position information of the game item
within the game area and the second position information of the operation object for the
game item includes: obtaining a first boundary box of the game item within the game area
and a second boundary box of the operation object by performing a detection on the video
stream.
[0005] In some embodiments, the method provided in the present disclosure further
includes at least one of: determining, in response to that there is no overlapping area between
the first boundary box and the second boundary box, that the positional relationship between
the game item and the operation object is separating from each other; or determining, in
response to that there is an overlapping area between the first boundary box and the second
boundary box, that the positional relationship between the game item and the operation
object is overlapping with each other.
[0006] In some embodiments, determining, in response to determining that the positional
relationship between the game item and the operation object is changed from overlapping
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with each other to separating from each other based on the first position information and the
second position information, that the game item is in the operation completed state includes:
for each game item involved in the video stream of the game area, determining that the game
item is in the operation completed state at a time corresponding to a first video frame in the
video stream, in response to that the game item and the operation object are detected as
separating from each other in the first video frame, and the game item and the operation
object are detected as overlapping with each other in a preceding frame of the first video
frame in the video stream.

[0007] In some embodiments, determining that the game item is in the operation
completed state at the time corresponding to the first video frame in the video stream, in
response to that the game item and the operation object are detected as separating from each
other in the first video frame, and the game item and the operation object are detected as
overlapping with each other in the preceding frame of the first video frame in the video
stream includes: obtaining third position information of the game item in the preceding
frame, in response to that the game item and the operation object are detected as separating
from each other in the first video frame, and the game item and the operation object are
detected as overlapping with each other in the preceding frame of the first video frame in
the video stream; and determining, in response to that the first position information and the
third position information meet a predetermined position condition, that the game item is in
the operation completed state at the time corresponding to the first video frame.

[0008] In some embodiments, detecting the first position information of the game item
within the game area and the second position information of the operation object for the
game item includes: determining, based on the video stream, whether the operation object
for the game item is a target operation object; and detecting, in response to that the operation
object for the game item is the target operation object, the first position information of the
game item and the second position information of the target operation object.

[0009] In some embodiments, determining, based on the video stream, whether the
operation object for the game item is the target operation object includes: determining, based
on the video stream, a direction of operating the game item by the operation object; and
determining, in response to that the direction of operating is a predetermined direction, that
the operation object is the target operation object.

[0010] In some embodiments, determining, based on the video stream, whether the
operation object for the game item is the target operation object includes: detecting, based
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on the video stream, an operation object correlated with the game item; detecting, based on
the video stream, a face object correlated with the operation object; and determining, in
response to that the face object is a predetermined face object, that the operation object for
the game item is the target operation object.

[0011] In some embodiments, the method provided in the present disclosure further
includes: obtaining, by performing a detection on each video frame in the video stream
sequentially, a current detection result of each game item that is in the operation completed
state in the video frame; updating a historical detection result stored in a cache based on a
comparison between the current detection result and the historical detection result in the
cache; and switching, in a case that one or more detection results in the cache meet a
predetermined condition, the game to a result processing state.

[0012] Insome embodiments, the detection result includes position information of a game
item, updating the historical detection result in the cache based on the comparison between
the current detection result and the historical detection result in the cache includes:
determining, according to a comparison between position information of the game item in
the current detection result and each position information in the historical detection result,
whether the game item is a newly-appearing game item; and storing, in response to that the
game item is a newly-appearing game item, the detection result of the newly-appearing
game item into the cache.

[0013] In some embodiments, updating the historical detection result in the cache based
on the comparison between the current detection result and the historical detection result
stored in the cache further includes: storing, in response to that there is no historical
detection result in the cache, the current detection result into the cache and switching the
current game to a game item distributing state.

[0014] In some embodiments, storing, in response to that the game item is a newly-
appearing game item, the detection result of the newly-appearing game item into the cache
includes: storing, in response to that the game item is a newly-appearing game item and the
current game is in the game item distributing state, the detection result of the newly-
appearing game item into the cache.

[0015] In some embodiments, the detection result includes identification information of a
game item; the determining that the one or more detection results in the cache meet the
predetermined condition includes: obtaining, for each of the one or more detection results
in the cache, identification information of a game item involved in the detection result in
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the cache; determining whether a game processing result can be derived from the
1dentification information obtained for each of the one or more detection results; and
determining, in response to that a game processing result can be derived from the
identification information obtained for each of the one or more detection results, that the
one or more detection results meet the predetermined condition.

[0016] In some embodiments, before determining whether a game processing result can
be derived from the identification information obtained for each of the one or more detection
results, the method further includes: executing, in response to that a number of the one or
more detection results stored in the cache reaches a predetermined number, the step of
determining whether a game processing result can be derived from the identification
information obtained for each of the one or more detection results.

[0017] Insome embodiments, the detection result includes position information of a game
item, the method further includes: acquiring sequential information of the cache storing each
detection result in the cache; determining a target sub-area corresponding to the detection
result based on the sequential information and a pre-established correspondence between
sequential information of game items and a plurality of sub-areas within the game area; and
switching the current game to a halt state, in response to determining that the game item is
not in the target sub-area according to the position information of the game item.

[0018] In some embodiments, the game area includes a game item operating area,
detecting the first position information of the game item within the game area and the second
position information of the operation object for the game item includes: detecting, in
response to that the game item is moved to the game item operating area, the first position
information of the game item and the second position information of the operation object
for the game item.

[0019] In asecond aspect of the present disclosure, an apparatus for detecting a game item
is provided which includes: a first detecting module, configured to detect, based on an
acquired video stream of a game playing in a game area, first position information of a game
item within the game area, and second position information of an operation object for the
game item; and a first determining module, configured to determine, in response to
determining that a positional relationship between the game item and the operation object
is changed from overlapping with each other to separating from each other based on the first
position information and the second position information, that the game item is in an

operation completed state.



[0020] In some embodiments, the first detecting module is specifically configured to
obtain a first boundary box of the game item within the game area and a second boundary
box of the operation object by performing a detection on the video stream.

[0021] In some embodiments, the first determining module is specifically configured to:
determine, in response to that there is no overlapping area between the first boundary box
and the second boundary box, that the positional relationship between the game item and
the operation object is separating from each other; and/or determine, in response to that there
is an overlapping area between the first boundary box and the second boundary box, that
the positional relationship between the game item and the operation object is overlapping
with each other.

[0022] In some embodiments, the first determining module is specifically configured to:
for each game item involved in the video stream of the game area, determine that the game
item is in the operation completed state at a time corresponding to a first video frame in the
video stream, in response to that the game item and the operation object are detected as
separating from each other in the first video frame, and the game item and the operation
object are detected as overlapping with each other in a preceding frame of the first video
frame in the video stream.

[0023] In some embodiments, the first determining module is specifically configured to
obtain third position information of the game item in the preceding frame, in response to
that the game item and the operation object are detected as separating from each other in the
first video frame, and the game item and the operation object are detected as overlapping
with each other in a preceding frame of the first video frame in the video stream; and
determine, in response to that the first position information and the third position
information meet a predetermined position condition, that the game item is in the operation
completed state at the time corresponding to the first video frame.

[0024] In some embodiments, the first detecting module is specifically configured to
determine whether the operation object for the game item is a target operation object based
on the video stream; and detect, in response to that the operation object for the game item is
the target operation object, the first position information of the game item and the second
position information of the target operation object.

[0025] In some embodiments, the first detecting module is specifically configured to

determine, based on the video stream, a direction of operating the game item by the



operation object; and determine, in response to that the direction of operating is a
predetermined direction, that the operation object is the target operation object.

[0026] In some embodiments, the first detecting module is specifically configured to
detect an operation object correlated with the game item based on the video stream; detect
a face object correlated with the operation object based on the video stream; and determine,
in response to that the face object is a predetermined face object, that the operation object
for the game item is the target operation object.

[0027] In some embodiments, the detection apparatus provided in the present disclosure
further includes a second detecting module, which is configured to obtain, by performing a
detection on each video frame in the video stream sequentially, a current detection result of
each game item that is in the operation completed state in the video frame; a cache updating
module, which is configured to update a historical detection result stored in a cache based
on a comparison between the current detection result and the historical detection result in
the cache; and a game state switching module, which is configured to switch the game to a
result processing state in a case that one or more detection results in the cache meet a
predetermined condition.

[0028] In some embodiments, wherein the detection result includes position information
of a game item, and the cache updating module is specifically configured to determine,
according to a comparison between position information of the game item in the current
detection result and each position information in the historical detection result, whether the
game item is a newly-appearing game item; and store, in response to that the game item is
a newly-appearing game item, the detection result of the newly-appearing game item into
the cache.

[0029] In some embodiments, the cache updating module is specifically configured to
store, in response to that there is no historical detection result in the cache, the current
detection result into the cache and switching the current game to a game item distributing
state.

[0030] In some embodiments, the cache updating module is specifically configured to
store, in response to that the game item is a newly-appearing game item and the current
game is in the game item distributing state, the detection result of the newly-appearing game
item into the cache.

[0031] In some embodiments, the detection result includes identification information of a
game item, and the game state switching module is specifically configured to obtain, for
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each of the one or more detection results in the cache, identification information of a game
item involved in the detection result in the cache; determine whether a game processing
result can be derived from the identification information obtained for each of the one or
more detection results; and determine, in response to that a game processing result can be
derived from the identification information obtained for each of the one or more detection
results, that the one or more detection results meet the predetermined condition.

[0032] In some embodiments, the game state switching module is specifically configured
to before determining whether a game processing result can be derived from the
identification information obtained for each of the one or more detection results, execute, in
response to that a number of the one or more detection results stored in the cache reaches a
predetermined number, the step of determining whether a game processing result can be
derived from the identification information obtained for each of the one or more detection
results.

[0033] In some embodiments, the detection result includes position information of a game
item, and the detection apparatus provided in the present disclosure further includes an
acquiring module, configured to acquire sequential information of the cache storing each
detection result; a second determining module, configured to determine a target sub-area
corresponding to the detection result based on the sequential information and a pre-
established correspondence between sequential information of game items and a plurality
of sub-areas within the game area; and the game state switching module is configured to
switch the current game to a halt state, in response to determining that the game item is not
in the target sub-area according to the position information of the game item.

[0034] In some embodiments, the game area includes a game item operating area, and the
first detecting module is specifically configured to detect, in response to that the game item
is moved to the game item operating area, the first position information of the game item
and the second position information of the operation object for the game item.

[0035] In a third aspect of the present disclosure, there is provided a device for detecting
a game item. The device includes a memory and a processor storing computer instructions
that can be read by the processor, and the processor, when reading the computer instructions,
is caused to execute the method according to any embodiment of the first aspect.

[0036] In a fourth aspect of the present disclosure, there is provided a system for detecting
a game item. The system includes an image capture device, configured to acquire video
stream of a game playing in a game area; a processor, connected with the image capture
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device to obtain the video stream of the game; and a processor storing computer instructions
that can be read by the processor. The processor, when reading the computer instructions, is
caused to execute the method according to any embodiment of the first aspect.
[0037] In a fifth aspect of the present disclosure, there is provided a non-transitory
computer readable storage medium, which stores computer readable instructions for causing
the computer to execute the method according to any embodiment of the first aspect.
[0038] According to the method of detecting a game item provided by the present
disclosure, first position information of a game item within a game area and second position
information of an operation object for the game item are detected based on an acquired video
stream of a game playing in the game area, and in response to determining that a positional
relationship between the game item and the operation object is changed from overlapping
with each other to separating from each other based on the first position information and the
second position information, the game item is determined as in an operation completed state.
By realizing the detection on game scenes based on computer vision and thus detecting a
stable state of a game item, the method of the present disclosure can effectively decrease the
interference of motion or being sheltered on the recognition for the game item, which is
beneficial to improve the accuracy of subsequent recognition task(s).

BRIEF DESCRIPTION OF THE DRAWINGS
[0039] In order to more clearly illustrate the specific embodiments of the present
disclosure or the technical solutions in the prior art, accompanying drawings to be referred
in the specific embodiments or the description of the prior art will be briefly introduced
below. Apparently, the accompanying drawings in the following description show some
embodiments of the present disclosure. For those of ordinary skill in the art, other drawings
can be obtained based on these drawings without creative endeavor.
[0040] FIG. 1 is a schematic structure diagram illustrating a system for detecting a game

item according to some embodiments of the present disclosure.

[0041] FIG. 2 is a schematic diagram illustrating a game area according to some
embodiments of the present disclosure.

[0042] FIG. 3 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.

[0043] FIG. 4 is a flow chart illustrating a method of detecting a game item according to

some embodiments of the present disclosure.



[0044] FIG. 5 is a schematic diagram illustrating an image in a video stream of a game
area according to some embodiments of the present disclosure.
[0045] FIG. 6 is a schematic diagram illustrating an image in a video stream of a game
area according to some embodiments of the present disclosure.
[0046] FIG. 7 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.
[0047] FIG. 8 is a schematic diagram illustrating an image in a video stream of a game
area according to some embodiments of the present disclosure.
[0048] FIG. 9 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.
[0049] FIG. 10 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.
[0050] FIG. 11 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.
[0051] FIG. 12 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.
[0052] FIG. 13 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.
[0053] FIG. 14 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.
[0054] FIG. 15 is a flow chart illustrating a method of detecting a game item according to
some embodiments of the present disclosure.
[0055] FIG. 16 is a block diagram illustrating an apparatus for detecting a game item
according to some embodiments of the present disclosure.
[0056] FIG. 17 is a block diagram illustrating an apparatus for detecting a game item
according to some embodiments of the present disclosure.
[0057] FIG. 18 is a structural block diagram illustrating an apparatus for detecting a game
item according to some embodiments of the present disclosure.
[0058] FIG. 19 is a structural block diagram illustrating a system that is applicable for
implementing the detection method of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0059] The technical solutions of the present disclosure will be clearly and completely
described below in conjunction with the accompanying drawings. Apparently, the described

9



implementations are part of the implementations of the present disclosure, rather than all of
the implementations. Based on the implementations in the present disclosure, all other
implementations obtained by those of ordinary skill in the art without creative endeavor
shall fall within the protection scope of the present disclosure. In addition, the technical
features involved in the different embodiments of the present disclosure described below
can be combined with each other as long as they do not conflict with each other.

[0060] A complete game can often be divided into a plurality of different phases according
to different player actions. For example, for a tabletop card game, the game process can
include players placing game coins, a dealer dealing cards, and collecting the game coins
according to card results, and so on. For each game phase, the game phase often has a certain
game rule. For example, in a phase of dealing cards, a certain requirement is generally
provided on the order of dealing cards.

[0061] A detection system based on computer vision can divide the entire game process
into a plurality of different game states according to the different game phases. For example,
the cards dealing phase can correspond to a "game item distributing state", and the game
coins collecting phase can correspond to a "result processing state". At a logic level, the
detection system can set corresponding detection logic based on different game phases, so
as to determine whether a player or a dealer is performing a game action according to a

proper game rule when the game is in the current state.

[0062] In this scenario, determining of the detection system on one or more actions of a
player and switching of game states need to rely on information such as coordinates of a
player's hand, the number of cards, a position of a card, a points number of a card and the
like on a game table. However, in a video stream of a real game scenario acquired by a
camera, taking the dealer dealing cards phase as an example, where a card is in a high-speed
moving state, and the dealer's hand and the card will be sheltered. When the detection system
uses these images with high-speed motion and being sheltered for detection and recognition,
the accuracy of a recognition result is relatively low, which in turn results in lower accuracy
of subsequent business logic judgment. For example, when the determining of switching
game states is realized based on an image involving a card with high-speed motion and

being sheltered, the accuracy of recognizing a game state is relatively low.

[0063] Based on the above, the implementations of the present disclosure provide a

method, an apparatus, an electronic device and a storage medium for detecting a game item,
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with an objective of recognizing a stable state of a game item based on visual information
during the game, which is beneficial to improving the accuracy of subsequent business

processing.

[0064] In some implementations, examples of the present disclosure provide a method of
detecting a game item, which can be applied to a game detection system to realize visual
detection on game scenarios. FIG. 1 shows some implementations of the detection system

of the present disclosure, which will be described below in conjunction with FIG. 1.

[0065] As shown in FIG. 1, in some exemplary scenarios, the game of the present
disclosure can be a tabletop game as an example. In this scenario, at least one game table
100 can be provided. In the implementation of the present disclosure, the number of game
tables 100 is not limited. For example, two game tables 100 are shown in FIG. 1. It can be
understood that the game table 100 indicates a carrier for players to play games, and the

table top of the game table 100 indicates a game area where the players play games.

[0066] The detection system includes an image capture device 200 arranged above or on
the sides of the game table 100, and the image capture device 200 is configured to obtain

video stream data of the game area.

[0067] In some implementations, the image capture device 200 includes at least one
camera located directly above the game table 100, so that the video stream of the game area
can be collected in a top view. In some implementations, in addition to the camera directly
above, the image capture device 200 can also include at least one camera located on the
sides of the game table 100, so that video stream data of the game from other angles can be
collected. It surely can be understood by those skilled in the art, and will not be detailed

herein.

[0068] Still referring to FIG. 1, in an example of the present disclosure, the detection
system further includes a vision unit 300 provided on each game table 100. The vision unit
300 can perform corresponding image processing operations, such as image detection and
the like, based on the video stream data collected by the image capture device 200. The
vision unit 300 can be a unit module that is pre-trained based on a learnable machine
learning model or a neural network model and can be used to identify and detect a target
object in image data. The vision unit 300 can be an end-side processing device deployed on

the side of the game table.
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[0069] The detection system also includes a processing unit 400, which is respectively
connected to the vision units 300 of a plurality of game tables 100, so that the processing
unit 400 can obtain a processing result of each of the vision units 300, and perform
corresponding steps according to the received processing results, for example, issuing
control instructions to the vision unit 300 and so on. The processing unit may be deployed
in a central control device of a game place, or in a remote server for performing data analysis

for a plurality of game tables in the game place.

[0070] In an exemplary scenario, when a vision unit 300 of a game table 100 detects that
a player is not playing the game according to the rule of the game based on the video stream
data collected by the image capture device 200, the vision unit 300 can send warning
information to the processing unit 400. At the same time, the vision unit 300 can switch the
current game to the halt state. After receiving the warning information, the processing unit

400 in the background can issue a warning to a dealer to give a risk alarm.

[0071] In the detection system exemplified in the present disclosure, a vision unit 300 is
correspondingly provided for each game table, thereby facilitating the distributed
management of the detection system.

[0072] However, it can be understood that the detection system of the implementation of
the present disclosure is not limited to the example in FIG. 1, and other implementations are
also possible based on the example in FIG. 1. For example, the vision unit 300 and the
processing unit 400 can be integrated in the same processing module, that is, the vision unit
300 is not set on the game table 100 at the front end, but is integrated with the processing
unit 400 in the background, and performs image data processing operations in the
background. It surely can be understood by those skilled in the art, and will not be detailed

herein.

[0073] FIG. 2 shows a schematic diagram illustrating a game area of a game table in some
implementations of the present disclosure, which will be described below in conjunction

with FIG. 2.

[0074] As shown in FIG. 2, the entire tabletop area of the game table 100 indicates the
game area, and the video stream for the game table during the game can be captured by an
image capture device set above the game table 100. In the example in FIG. 2, the game area
can be divided into a game item operating area 110 and a currency token operating area 120.

Taking a tabletop game as an example, the game item operating area 110 can be used for
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distributing and placing a game item, and the currency token operating area 120 can be used

for a player to place a currency token.

[0075] Further, the game item operating area 110 may include a plurality of sub-areas.
For example, in an exemplary game scenario where each player is to be distributed with one
or more game items and accordingly provided with a sub-area at a position close to the
player. For another example, the game item operating area 110 may include two sub-areas,
namely a sub-area 111 and a sub-area 112 shown in the FIG. 2. It surely can be understood
by those skilled in the art that the number of sub-areas can be set according to a specific

game scenario, which will not be detailed herein.

[0076] Based on the architecture of the detection system illustrated in FIG. 1 and FIG. 2,
the method of detecting a game item of the implementation of the present disclosure will be
described below. The method exemplified in the present disclosure can be executed by the
above-mentioned vision unit 300, can also be executed by the processing unit 400, or jointly
executed by the vision unit 300 and the processing unit 400, which is not limited in the

present disclosure.

[0077] As shown in FIG. 3, in some implementations, the method of detecting a game
item of the example of the present disclosure includes the following step.

[0078] At step 310, first position information of a game item within a game area, and
second position information of an operation object for the game item are detected based on

an acquired video stream of a game playing in the game area.

[0079] Specifically, during the game, video stream data of the game process can be
acquired with the image capture device set in the game area, and transmitted to the visual
unit 300 described above, or to the visual unit 300 and the processing unit 400 described
above. When the above-mentioned video stream is obtained, the visual unit 300, or the visual
unit 300 and the processing unit 400, can perform analysis on the video stream to recognize
information of an object on the game table and/or information of an event that occurs on the

game table.

[0080] A game item can be considered as a game prop, which is necessary for proceeding
the game. At the same time, each game item is further provided with respective identification
information which represents a prop attribute of the game item. For the purpose of

distinguishing game props of the same kind, a plurality of different kinds of attribute
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information can be provided for the game items of one kind. The identification information

described in the present disclosure refers to the attribute information of the game item.

[0081] In an example, taking a tabletop card game as an example of a game scenario, the
game item can be a card, and the suit and points number on the card is the identification
information of the card, such as ace of hearts, 2 of spades, and so on.

[0082] In another example, taking a tabletop mahjong game as an example of a game
scenario, the game item can be a mahjong block, and card face information of the mahjong
block is the identification information, such as one character, nine bamboo, and so on.
[0083] It surely can be understood by those skilled in the art that the implementations of
the present disclosure are not limited to the above examples, and can also be applied to any
other game scenarios suitable for implementation, which is not limited in the present
disclosure.

[0084] The operation object for the game item refers to a target object for operating the
game item. For example, for a card game, in general, a dealer is to deal cards and, when
dealing cards, his/her hand is the operation object. For another example, a dealer can hold a
tool for dealing cards, and, when dealing cards, the tool he/she holds is the operation object.
[0085] It should be noted that in an example scenario, taking the distributing game items
phase as an example, a game item is taken out from game item depository and distributed
to the game item operating area 110 by a dealer. On the tabletop, the game item is driven to
move from the game item depository to the game item operating area 110 by the dealer's
hand, and then the dealer's hand leaves the game item, and the game item stays still in the
game item operating area. During the entire process, for a moving game item which is
moving at a high speed and is sheltered by a hand, if images captured during the game item
moving are used to detect identification information of the game item, the accuracy of
detection result is relatively low. When the game item is finally motionless in the game item
operating area 110, that is, it is not moving and not being sheltered if an image captured at
this time is used for detecting and recognizing the identification information, the accuracy
of recognizing the identification information will be improved.

[0086] Therefore, in the implementations of the present disclosure, a state in which the
game item is motionless in the game area after being operated by the operation object is
defined as an operation completed state. In the implementations of the present disclosure,
by determining whether the game item is in the operation completed state, and by using an

image corresponding to a stable state of the game item to subsequently perform detection
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and recognition of the identification information as well as business logic judgment, the
accuracy of the detection system can be improved.

[0087] In step 310, based on the video stream of the game process, for example, with
image detection technology, the first position information of the game item within the game
area and the second position information of the operation object for the game item are

obtained.

[0088] In an exemplary game scenario, still taking the distributing game items phase as
an example, during distributing a game item, a hand of a dealer who distributes the game
item is the operation object. By performing image detection on one or more images in the
video stream, first position information of the game item in each image can be obtained, and

second position information of the dealer's hand can be obtained at the same time.

[0089] The first position information indicates a position of the game item in an image of
the video stream, and the second position information indicates a position of the operation
object for the game item in an image of the video stream. In some implementations, the first
position information may indicate as a boundary box of the game item, and the second
position information may indicate a boundary box of the operation object. In other
implementations, the first position information may indicate position information of a key
point of the game item, and the second position information may indicate position
information of a key point of the operation object.

[0090] It can be understood that the first position information and the second position
information can also be any other position information suitable to represent a position,
which is not limited to the above examples and will not be detailed herein.

[0091] At step 320, in response to determining that a positional relationship between the
game item and the operation object is changed from overlapping with each other to
separating from each other based on the first position information and the second position
information, it is determined that the game item is in an operation completed state.

[0092] It can be seen from the above that, in the exemplary distributing game items phase,
the game item being in the operation completed state indicates that the operation object such
as the hand of a dealer or the handheld tool has left from the game item, i.e., the operation
object no longer overlaps with the game item. Therefore, based on the first position
information of the game item and the second position information of the operation object, it

can be determined whether the positional relationship between the game item and the
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operation object is changed from overlapping with each other to separating from each other,
and further determined whether the game item is in the operation completed state.

[0093] In some implementations, based on the detection of the game item and the
operation object performed on the video stream, a first boundary box of the game item
within the game area and a second boundary box of the operation object for the game item
can be obtained. The first boundary box and the second boundary box are used as the above-
mentioned first position information and second position information respectively. The first
boundary box and the second boundary box may be rectangular boxes containing vertices,
length information and width information of the boundary boxes.

[0094] The position relationship of overlapping with each other and separating from each
other between the game item and the operation object thereof may be determined by an
overlapping and separating state of the corresponding first boundary box and second
boundary box. When the first boundary box and the second boundary box at least partially
overlap, it indicates that the game item and the operation object thereof overlap, i.e., the
game item is being distributed and is not in the operation completed state. When the first
boundary box and the second boundary box do not overlap, it indicates that the operation
object has left the game item, i.e., the game item has been distributed and is in the operation
completed state. In this regard, the present disclosure will be described in detail in the
following implementation of FIG. 4, and will not be detailed herein.

[0095] In some other implementations, based on the detection of the game item and the
operation object performed on the video stream, coordinates of a first key point of the game
item within the game area and coordinates of a second key point of the operation object for
the game item can be obtained. The coordinates of the first key point and the second key
point are used as the first position information and the second position information described
above respectively. The first key point can include one or more key points of the game item,
such as at least one of a center point, a corner point of the game item. The second key point
can include one or more key points of the operation object, such as at least one of a center
point, an edge contour point of the operation object.

[0096] The position relationship of overlapping with each other and separating from each
other between the game item and the operation object thereof may be determined by a
distance between the first key point and the corresponding second key point. For example,
a distance threshold can be predetermined based on priori knowledge or limited trials, and
when the distance between the first key point and the second key point is less than the
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distance threshold, it represents that the game item and operation object thereof are
overlapping with each other. Conversely, when the distance between the first key point and
the second key point is equal to or greater than the distance threshold, it represents that the
game item and operation object thereof are separating from each other.

[0097] It can be understood that the first position information and the second position
information can also be any other position information suitable to represent a position and,
accordingly, those skilled in the art can determine the positional relationship between the
game item and the operation object based on a specific implementation of the position
information, which will not be detailed herein.

[0098] A first image in which the positional relationship between the game item and the
operation object thereof is changed from overlapping with each other to separating from
each other can be detected form the video stream and taken as a critical frame. An image
prior to the critical frame represents that the game item is in a moving or being sheltered
state, and an image after the critical frame represents that the game item is in an operation
completed state. Therefore, the image after the critical frame can be used to perform relevant
detection and recognition on the game item, thus improving the accuracy of detecting. In
this regard, detailed description will be given in the following implementations of the
present disclosure and will not be detailed herein.

[0099] It can be seen from the above that, in the detection method provided in the
implementations of the present disclosure, by realizing the detection on game scenes based
on computer vision and thus detecting a stable state of a game item, the method of the
present disclosure can effectively decrease the interference of motion or being sheltered on
the recognition for the game item, which is beneficial to improve the accuracy of subsequent

recognition task(s).

[0100] Some specific implementations of the detection method provided in the present
disclosure are illustrated in FIG. 4 and FIG. 6. The detection method of the present

disclosure is described in detail below in conjunction with FIG. 4 and FIG. 6.

[0101] As shown in FIG. 4, in some implementations, the method of detecting a game

item provided in examples of the present disclosure includes the following steps.

[0102] At step 410, a first boundary box of the game item within the game area and a
second boundary box of the operation object are obtained by performing a detection on the

video stream.
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[0103] At step 420, in response to that there is no overlapping area between the first
boundary box and the second boundary box, it is determined that the positional relationship

between the game item and the operation object is separating from each other.

[0104] At step 430, in response to that there is an overlapping area between the first
boundary box and the second boundary box, it is determined that the positional relationship
between the game item and the operation object is overlapping with each other.

[0105] Specifically, taking the game item distributing scenario as an example, FIG. 5 and
FIG. 6 respectively show one image included in the video stream, and specific description

of which will be given below in conjunction with FIG. 5 and FIG. 6.

[0106] FIG. 5 and FIG. 6 are top views of a game table, and a game area of the game table
can refer to FIG. 2. A dealer 700 performs an operation of distributing game items in the
game area, that is, taking out a game item 710 from a game item depository box 720 and
moving the game item 710 to the game item operating area 110 for stationary placement.
By performing image detection on the video stream, a first boundary box 711 of the game
item 710 on the game table and a second boundary box 731 of the operation object 730 for
the game item can be obtained. In this example, the operation object 730 for the game item

1s the hand of the dealer 700.

[0107] In FIG. 5, the game item 710 is in the process of moving, that is, the operation
object 730 is driving the game item 710 to move on the game table, so there is an overlapping
area between the first boundary box 711 and the second boundary box 731. At this time, the
positional relationship between the game item 710 and the operation object 730 is
overlapping with each other.

[0108] While in FIG. 6, there is no overlapping area between the first boundary box 711
of the game item 710 and the second boundary box 731 of the operation object 730,
indicating that the operation object 730 has left the game item 710 and the game item 710
has been distributed, at this time the positional relationship between the game item 710 and

the operation object 730 is separating from each other.

[0109] In the implementations of the present disclosure, for each game item involved in
the video stream of the game area, whether the game item is in the operation completed state
can be determined through the positional relationship between the game item and the

operation object.
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[0110] Specifically, for each game item, in response to that the game item and the
operation object are detected as separating from each other in a first video frame, and the
game item and the operation object are detected as overlapping with each other in a
preceding frame of the first video frame, it is determined that the game item is in the
operation completed state at the time corresponding to the first video frame.

[0111] It can be understood that images included in the video stream are a plurality of
images in a temporally sequence, which represent dynamic changes in the positional
relationship between the game item and the operation object. The detection system performs
detection on each image in turn based on the above-mentioned detection method to obtain
the positional relationship between the game item and the operation object in the
corresponding image. In the implementations of the present disclosure, an image in which
the positional relationship between the game item and the operation object are separating
from each other is defined as the first video frame.

[0112] For example, in the image shown in FIG. 6, the game item and the operation object
are detected as separating from each other by the detection system, and the image shown in
FIG. 6 can be determined as a first video frame. After determining the first video frame, the
positional relationship between the game item and the operation object in a preceding frame
of the image can be obtained by the detection system. For example, a preceding frame of
the first video frame is shown in FIG. 8, and in the preceding frame shown in FIG. 8, the

game item and the operation object are overlapping with each other.

[0113] In this case, it represents that the positional relationship between the game item
and the operation object changes from overlapping with each other shown in FIG. 8 to
separating from each other shown in FIG. 6. At this time, the time corresponding to the
image shown in FIG. 6 can be determined as the time when the game item is in the operation
completed state.

[0114] It should be noted that the preceding frame of the first video frame may be a
previous image immediately before the first video frame in the video stream, or may be an
image before the first video frame and apart from the first video frame by at least one frame

in the video stream, which is not limited in the present disclosure.

[0115] It can be seen from the above that in the detection method provided in the
implementations of the present disclosure, an overlapping state between boundary boxes of

the operation object and the game item is used for determining whether the game item is in
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the operation completed state, which simplifies the calculation process and improves the
efficiency of the detection system.

[0116] In some implementations, in order to further improve the accuracy of detecting a
stable state of a game item, the position information in the preceding frame of the first video
frame can be combined to determine whether the game item is in the operation completed

state, which will be described in detail below in conjunction with FIG. 7.

[0117] As shown in FIG. 7, in some implementations, the method of detecting a game
item provided in the examples of the present disclosure includes the following steps.

[0118] At step 701, in response to detecting that the game item and the operation object
are separating from each other in the first video frame in the video stream, and are
overlapping with each other in the preceding frame of the first video frame in the video

stream, third position information of the game item in the preceding frame is obtained.

[0119] Atstep 702, in response to that the first position information and the third position
information meet a predetermined position condition, it is determined that the game item is

in the operation completed state at the time corresponding to the first video frame.

[0120] In some implementations of the present disclosure, in a case of detecting that the
positional relationship between the game item and the operation object converts from
overlapping with each other in the preceding frame to separating from each other in the first
video frame, the third position information of the game item in the preceding frame is further
obtained rather than directly determining the time corresponding to the first video frame as
the time when the game item is in the operation completed state.

[0121] The third position information indicates a position of the game item in the
preceding frame. Similar to the above-mentioned first position information, the detection
system can obtain the third position information of the game item in the preceding frame by
performing a detection on the preceding frame. In some implementations, the third position
information may indicate a boundary box of the game item, or position information of a key
point of the game item.

[0122] Taking the above-mentioned game items distributing scenario as an example, the
first video frame is shown in FIG. 6 and the preceding frame of the first video frame is
shown in FIG. 8. In the first video frame shown in FIG. 6, the detection system determines
that the game item and the operation object are separating from each other. At the same time,

in the preceding frame shown in FIG. 8, the detection system determines that the game item
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and the operation object are overlapping with each other. At this time, the detection system
can obtain the third position information of the game item from the detection on the

preceding frame shown in FIG. 8.

[0123] As shown in FIG. 8, in the preceding frame, the third position information of the
game item 710 obtained from the detection indicates a third boundary box 711'. In the
implementations of the present disclosure, considering that the position of the game item in
the preceding frame should be almost the same as the position of the game item in the first
video frame when the game item in the first video frame is in the operation completed state,
therefore, after the third boundary box 711' is obtained, whether the game item 710 in the
first video frame is in the operation completed state can be determined based on the positions
of the first boundary box 711 and the third boundary box 711'.

[0124] The first boundary box 711 represents the position information of the game item
710 in the first video frame (FIG. 6), and the third boundary box 711' represents the position

information of the game item 710 in the preceding frame (FIG. 8).

[0125] Inan example, if the positions of the first boundary box 711 and the third boundary
box 711" are the same, it indicates that the position of the game item 710 has not changed in
the two images, thus determining that the first position information and the third position
information meet the predetermined position condition, and the game item is in the operation
completed state at the time corresponding to the first video frame shown in FIG. 6.

[0126] In another example, if a distance between the first boundary box 711 and the third
boundary box 711" is less than a predetermined distance threshold, it indicates that the
position of the game item 710 remains almost unchanged in the two images, thus
determining that the first position information and the third position information meet the
predetermined position condition, and the game item 710 in the first video frame is in the
operation completed state. If the distance between the first boundary box 711 and the third
boundary box 711" is greater than the predetermined distance threshold, it indicates that the
position of the game item 710 has changed significantly, and the game item 710 in the first
video frame is not in the operation completed state.

[0127] It can be seen from the above that in the implementations of the present disclosure,
the position information of the game item in the preceding frame is further combined to
determine whether the game item is in a stable state, so as to improve the accuracy and

reliability of detecting the stable state of the game item.
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[0128] In some implementations, in a real game scenario, game participants often include
a dealer and a player, and operations on a game item can only be performed by the dealer.
For example, in an example game scenario, an operation of distributing game items can only
be performed by the dealer, and a player can only receive one or more game items distributed
to them by the dealer. In such a scenario, in order to determine whether a violation action
occurs in the distributing process, it is necessary for the detection system to perform a
detection on the operation object currently operating the game item. Specific description

will be given below in conjunction with FIG. 9.

[0129] As shown in FIG. 9, in some implementations, the method of detecting a game

item provided in the examples of the present disclosure includes the following steps.

[0130] At step 910, whether the operation object for the game item is a target operation

object is determined based on the video stream.

[0131] Specifically, at an initial stage of detection, it is necessary to first determine
whether the operation object currently operating the game item is the target operation object.
The target operation object is an object that is allowed to perform one or more operations
on the game item, such as a hand-held prop or a hand of a dealer who deals cards in a card

game or the like.

[0132] Asshownin FIG. 10, in some embodiments, the step 910 can include the following

steps.

[0133] At step 911-1, a direction of operating the game item by the operation object is

determined based on the video stream.

[0134] At step 911-2, in response to that the direction of operating is a predetermined
direction, it is determined that the operation object is the target operation object.

[0135] Specifically, as shown in FIG. 5, in an example game scenario, a dealer and a
player sit face to face on two sides of the game table, that is, for an image capture device set
above the table, the dealer operates a game item in a different direction from that of the

player.

[0136] Therefore, the direction of operating the game item by the current operation object
can be obtained by performing image detection on the video stream, where the direction of
operating can represent a moving direction or angle of the game item. The predetermined
direction is a predetermined moving direction or angle range for the game item. In a case
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that the detected direction of operating matches the predetermined direction, it represents
that the hand currently operating the game item is the hand of the dealer, that is, the target
operation object. On the contrary, in a case that the detected direction of operating does not
match the predetermined direction, it represents that the hand currently operating the game
item is not the hand of the dealer, that is, not the target operation object.

[0137] Asshown in FIG. 11, in some other implementations, the step 910 can include the

following steps.

[0138] At step 912-1, an operation object correlated with the game item is detected based

on the video stream.

[0139] At step 912-2, a face object correlated with the operation object is detected based

on the video stream.

[0140] At step 912-3, in response to that the face object is a predetermined face object, it
is determined that the operation object for the game item is the target operation object.

[0141] Specifically, based on a correlation algorithm, the operation object correlated with
the current game item, such as a hand or a hand-held prop and the like, can be detected by
the detection system. At the same time, a face object correlated with the operation object,
for example, a face correlated with the hand operating the game item, can be further detected

by the detection system with the correlation algorithm based on the video stream.

[0142] The predetermined face object can be a face image of a predetermined target
operation object. In a case that the detected face object matches the predetermined face
object, it represents that the operation object currently operating the game item is the
dealer’s hand or hand-held prop, that is, the target operation object. In a case that the
detected face object does not match the predetermined face object, it represents that the
object currently operating the game item is not the dealer’s hand or hand-held prop, that is,

not the target operation object.

[0143] At step 920, in response to that the operation object for the game item is the target
operation object, the first position information of the game item and the second position
information of the target operation object are detected.

[0144] After determining that the operation object for the current game item is the target
operation object, the above-mentioned detection on a stable state of the game item can be

performed. For example, in the above-mentioned example, when determining that the
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operation object currently operating the game item to move is the dealer's hand, whether a
card is in the operation completed state can be determined according to the video stream.
Those skilled in the art can refer to the foregoing implementations for details which will not

be detailed herein.

[0145] It can be seen from the above that the detection method provided by the
implementations of the present disclosure, through the detection and determination on the
operation object for the game item, the interference of non-target personnel on the detection

can be avoided, and the accuracy and reliability of a detection result can be improved.

[0146] When it is determined that the game item is in the operation completed state
through the above-mentioned method, information about the game item can be detected and
recognized based on the video stream involving the game item in the operation completed
state. A state of the game can be switched based on the recognition result, which will be
described in detail below.

[0147] In atabletop game scenario, a dealer is often needs to distribute a plurality of game
items in sequence. For example, in one implementation, as shown in FIG. 5 and FIG. 2, the
dealer needs to distribute four game items and a specific order of distributing is as follows:
the first game item is taken out from a game item depository box and moved to the sub-area
111, the second game item is taken out from the game item depository box and moved to
the sub-area 112, the third game item is taken out from the game item depository box and
moved to the sub-area 111, the fourth game item is taken out from the game item depository

box and moved to the sub-area 112.

[0148] In this example scenario, for each image included in the video stream, whether
each game item involved in the image is in the operation completed state can be determined
through the above-mentioned implementation, and then a detection can be performed on a
game item in the operation completed state. A game item being in the operation completed
state indicates that the game item is stable and motionless, and there is no interference of
being sheltered or motion, such that the detection of, for example, identification information,
a position, etc. is more accurate. Specific description will be given in conjunction with FIG.
12 below.

[0149] As shown in FIG. 12, in some implementations, the method of detecting a game

item provided in the examples of the present disclosure includes the following steps.
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[0150] Atstep 1210, a current detection result of each game item that is in the operation
completed state in a video frame is obtained by performing a detection on each video frame

of the video stream sequentially.

[0151] At step 1220, a historical detection result in a cache is updated based on a
comparison between the current detection result and the historical detection result stored in
the cache.

[0152] At step 1230, in a case that one or more detection results in the cache meet a
predetermined condition, the game is switched to a result processing state.

[0153] It can be seen from the above that, in the present disclosure, the game process is
divided into a plurality of different game states by the detection system, such as a game item
distributing state corresponding to a phase of distributing game items by a dealer, a result
processing state corresponding to a phase of collecting game coins, etc.

[0154] When the game is in the game item distributing state and the game item within the
game area is in the operation completed state, it represents that the game item has been
distributed, and a detection can be performed on the game item to obtain a detection result
thereof.

[0155] For sequential images included in a video stream, the number of game items in the
operation completed state may vary from image to image when the game is in the game item
distributing state.

[0156] For example, taking the above-mentioned game item distributing scenario as an
example, when a dealer has distributed a first game item and is to distribute a second game
item, it is detected that only the first game item is in the operation completed state, such that
a current detection result of the first game item can be obtained through image detection.
The detection result can include identification information and position information or the
like of a game item. Taking that the game item is a card as an example, the identification
information can include the points number and suit of a card, and the position information
can include coordinates of a card.

[0157] In some implementations, since the dealer just starts distributing the first game
item, there are no historical detection results in a system cache at this time. When the
detection result of the first game item is obtained, in response to that there are no historical
detection results in the cache, the current detection result of the first game item can be saved

into the cache. At the same time, it also indicates that the game enters a phase of distributing
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game items from other phases (e.g. a phase of a player placing game coins), so that the
detection system can switch the current game to the game item distributing state.

[0158] Similarly, during the dealer has distributed the second game item and is to
distribute a third game item, it is detected that both the first game item and the second game
item are in the operation completed state. Through the image detection, current detection
results of the first game item and the second game item are obtained. At this time, a historical
detection result of the first game item is stored in the cache.

[0159] The current detection results can be compared with the historical detection result
stored in the cache, and in some implementations, whether the game item corresponding to
the current detection result is newly appearing or has been stored in the cache can be
determined based on position information of the game item. The following is illustrated in
conjunction with the implementation shown in FIG. 13.

[0160] Asshown in FIG. 13, in some implementations, in the method of detecting a game
item provided in the examples of the present disclosure, the process of updating the

historical detection result stored in the cache includes the following steps.

[0161] Atstep 1310, whether the game item is a newly-appearing game item is determined
according to a comparison between position information of the game item in the current
detection result and each position information in the historical detection result.

[0162] At step 1320, in response to that the game item is a newly-appearing game item,
the detection result of the newly-appearing game item is stored into the cache.

[0163] Still taking the above scenario as an example, when the current detection results
of the first game item and the second game item are detected, there is the historical detection
result of the first game item stored in the cache at this time. The current detection result of
the first game item and the current detection result of the second game item can be compared
with the historical detection result respectively based on the position information.

[0164] It can be understood that since the position of the first game item is not changed,
the current detection result of the first game item should be the same as or similar to the
historical detection result, thereby determining that the first game item is not a newly-
appearing game item. However, the position of the second game item is different from the
position of the first game item, so the current detection result of the second game item is
quite different from the historical detection result, such that the second game item can be

determined as a newly-appearing game item.
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[0165] After determining that the second game item is a newly-appearing game item, the
detection result of the second game item can be stored into the cache. For example, the
detection result includes the identification information and position information of the
second game item.

[0166] In some implementations, when a newly-appearing game item is stored into the
cache, whether the current game is in the game item distributing state can be further
determined, and only when the game is in the game item distributing state can the
distributing of game items be allowed. For example, in the above example scenario, the
game is switched to the game item distributing state by the system when the detection result
of the first game item is stored into the cache, so that when storing the detection result of
the second game item into the cache, the system determines that the current game is in the
game item distributing state, and then the detection result of the second game item can be
stored into the cache. However, when the current game is not in the game item distributing
state, it indicates that an abnormal game operation occurs. The system can switch the game
to a halt state and send an alert message to the background at the same time.

[0167] For a game in a real scenario, with continuously distributing game items, one or
more historical detection results stored in the cache are iteratively updated by continuously
performing the above process until the one or more detection results in the cache meet a
predetermined condition, which indicates that the game items distributing phase of the game
is ended and the game enters into a game coins settlement phase, so that the game can be
switched to the result processing state. The following description will be given in
conjunction with the implementation shown in FIG. 14.

[0168] Asshown in FIG. 14, in some implementations, in the method of detecting a game
item provided in the examples of the present disclosure, the process of determining that the

one or more detection results meet the predetermined condition includes the following steps.

[0169] At step 1410, for each of the one or more detection results in the cache,
identification information of a game item involved in the detection result in the cache is

obtained.

[0170] At step 1420, whether a game processing result can be derived from the
identification information obtained for each of the one or more detection results is

determined.

27



[0171] At step 1430, in response to that a game processing result can be derived from the
1dentification information obtained for each of the one or more detection results, it is
determined that the one or more detection results meet the predetermined condition.

[0172] Specifically, for each of the one or more detection results stored in the cache, the
detection system can obtain identification information of a game item involved in the
detection result from the cache. Still using the game scenario described above as an example,
one or more detection results in the cache include identification information of each game
item, such as the points number, suit and other information of a card. Then, according to the
identification information of each game item, it is determined that whether a game

processing result can be obtained.

[0173] In one example, taking a tabletop card game as an example of a game scenario, a
business-level rule corresponding to a game processing result of the card game includes: the
number of cards within the game area is 4, and from a sum of points number of two cards
within the sub-area 111 and a sum of points number of two cards within the sub-area 112,
the party closest to 9 wins. Therefore, the sum of points number of the two cards in the sub-
area 111 and the sum of points number of the two cards in the sub-area 112 are determined
based on the obtained identification information of each card. Whether there is a party who
received cards with a sum of points number closer to 9 can be determined by comparing the
two sums of points number. If the determination result is yes, it is determined that a game
processing result can be obtained; and if the two sums of points number are the same, it is
determined that a game processing result cannot be obtained.

[0174] Those skilled in the art can understand that the above example is only used to
illustrate the method provided in the embodiments of the present disclosure, and does not
limit the present disclosure. The process of determining whether a game processing result
can be derived from the identification information can be set according to specific game
scenarios, which is not limited in the present disclosure.

[0175] When the detection system determines that a game processing result can be
obtained, it indicates that the real game scenario has entered the game coins settlement phase,
such that the detection system can switch the current game from the game item distributing
state to a result processing state.

[0176] It can be seen from the above that in the method of detecting a game item provided
by the embodiments of the present disclosure, after determining that the game item is in the

operation completed state, a video frame involving the game item in the operation completed
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state is used for detecting the identification information of the game item, which reduces the
interference of being sheltered or motion on the image detection and recognition, improves
the accuracy of detection, and at the same time realizes automatic switching of game states
based on the detected identification information and improves the reliability and stability of

the detection system.

[0177] Insome game scenarios, the number of game items is usually limited. For example,
in an exemplary card game scenario, a business-level rule corresponding to a predetermined
condition includes: the number of cards within the game area is 4 and the party who received
cards with a sum of points number closest to 9 wins. In such a scenario, a dealer is expected
to deal 4 cards during the game items distributing phase. Therefore, in the implementations
of the present disclosure, the step of determining whether a game processing result can be
derived from the identification information obtained for each of the one or more detection
results can be performed when the number of detection results stored in the cache reaches a

predetermined number.

[0178] Specifically, in the aforementioned implementations in FIG. 12 and FIG. 13, the
detection system sequentially stores detection results of game items in the operation
completed state into the cache until the number of one or more detection results in the cache
reaches the predetermined number. For example, in the above example scenario, the number
of the one or more detection results in the cache reaching 4, indicating that the number of
game items in the operation completed state is 4, and corresponding to the real game
scenario, it indicates that a dealer has distributed and is to calculate a game processing result
based on identification information of the game items. Thus, at a logic level of the detection
system, when it is determined that the number of one or more detection results in the cache
reaches the predetermined number, the process of determining whether a game processing
result can be derived from the identification information obtained for each of the one or
more detection results stored in the cache is started, which is not described in detail in the
present disclosure.

[0179] It canbe seen from the above that, in the implementations of the present disclosure,
whether a game processing result can be obtained is determined when the number of
detection results in the cache reaches the predetermined number, rather than when a
detection result is stored each time, which reduces amount of calculation of the detection

system and improves the efficiency of the system.
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[0180] In some implementations, in the game items distributing phase, a dealer is often
expected to distribute game items according to a predetermined distributing order. For
example, in the game scenario in the above example, a dealer distributes four game items in
an order of: sub-area 111 - sub-area 112 - sub-area 111 - sub-area 112. The detection system
needs to determine whether the distributing order of the dealer is correct, and when it is
determined that the distributing order is incorrect, the detection system can promptly alarm
or interrupt the game to avoid causing losses. The following is illustrated in conjunction
with the implementation shown in FIG. 15.

[0181] As shown in FIG. 15, in some implementations, the method of detecting a game

item provided in the examples of the present disclosure further includes the following steps.

[0182] At step 1510, sequential information of the cache storing each detection result is

acquired.

[0183] Specifically, in the above-mentioned implementations, for each game item, a
sequence corresponding to the detection result of the game item can be recorded while
storing the detection result of the game item in the cache, and the sequence can be taken as
a distributing sequence of each game item. Therefore, when the detection system stores one
or more detection results in sequence, sequential information of a certain detection result

can be obtained.

[0184] At step 1520, a target sub-area corresponding to the detection result is determined
based on the sequential information and a pre-established correspondence between
sequential information of game items and a plurality of sub-areas within the game area.

[0185] Specifically, taking the above-mentioned scenario as an example, as shown in FIG.
2, the game item operating area 110 within the game area includes a sub-area 111 and a sub-
area 112. In a real game scenario, a dealer needs to distribute four game items to a
corresponding sub-area in an order of "sub-area 111 - sub-area 112 —sub-area 111 - sub-area

112",

[0186] Therefore, at the logic level of the detection system, the correspondence between
sequential information of game items and sub-areas can be established in advance. For
example, in the present implementation, the pre-established correspondence can includes: a
sub-area corresponding to the first game item is the sub-area 111, a sub-area corresponding

to the second game item is the sub-area 112, and a sub-area corresponding to the third game
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item is the sub-area 111, and a sub-area corresponding to the fourth game item is the sub-

area 112.

[0187] When storing a detection result of a certain game item, the detection system can
determine sequential information corresponding to the game item according to the
sequential information of storing the detection result in the cache. For example, the detection
system determines that sequential information of the currently stored detection result is 2,
that is, representing that the game item corresponding to the current detection result is the
second game item. Therefore, according to the above-mentioned correspondence, it can be
determined that the target sub-area corresponding to the second game item is the sub-area

112.

[0188] At step 1530, in response to determining that the game item is not in the target
sub-area according to the position information of the game item, the current game is

switched to a halt state.

[0189] Specifically, when the target sub-area corresponding to the current detection result
is determined, whether the game item corresponding to the detection result is in the target
sub-area can be determined according to the position information of the detection result. If
the determination result is yes, it represents that no errors occur in the distribution of game
items; and if the determination result is no, it represents that the distribution of game items

is abnormal and the current game needs to be interrupted.

[0190] Still taking the above example scenario as an example, where it is determined that
the target sub-area corresponding to a current detection result of the second game item is
the sub-area 112. Whether the second game item is located within the sub-area 112 is
determined based on the position information in the detection result by the detection system.
If the determination result is yes, it represents that no errors occur in the distributing order
of the second game item. If the determination result is no, it represents that the distributing
order of the second game item is abnormal, and then the detection system can switch the
current game to the halt state, and send an alarm message to the background at the same

time.

[0191] It can be seen from the above that in the implementations of the present disclosure,

the distributing order of a game item is determined through the pre-established
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correspondence between sequential information and sub-areas, so as to improve the
reliability of the system.

[0192] In some implementations, determining whether the game item is in the operation
completed state further includes: in response to that the game item is moved to the game
item operating area, the first position information of the game item and the second position

information of the operation object for the game item are detected.

[0193] Specifically, as shown in FIG. 2, the game area includes the game item operating
area 110, during the game, both a dealer and a player perform relevant operations on one or
more game items within the game item operating area 110. Therefore, in the
implementations of the present disclosure, the detection system can only perform detection

and recognition on game items within the game item operating area 110.

[0194] For example, in the scenario shown in FIG. 5, when a game item is taken out from
a game item depository box 720 by a dealer, the detection system does not execute steps of
the above-mentioned implementation until the game item is moved into the game item
operating area 110, which avoids interference brought by a game item outside the game item

operating area 110, and improves the stability of the system.

[0195] It can be seen from the above that, in the method of detecting a game item provided
by the implementations of the present disclosure, the detection on game scenes can be
realized based on computer vision, and automatic switching of game states can be realized
based on a video stream involving the game process, which improves the stability and
reliability of the system. At the same time, switching between states is realized based on
data regarding the game item in a stable state, thereby improving the accuracy of the

detection.

[0196] In some implementations, the implementations of the present disclosure provide
an apparatus for detecting a game item. As shown in FIG. 16, the detection apparatus
exemplified in the present disclosure includes: a first detecting module 10, configured to
detect, based on an acquired video stream of a game playing in a game area, first position
information of a game item within the game area, and second position information of an
operation object for the game item; and a first determining module 20, configured to
determine, in response to determining that a positional relationship between the game item

and the operation object is changed from overlapping with each other to separating from
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each other based on the first position information and the second position information, that

the game item is in an operation completed state.

[0197] It can be seen from the above that, by realizing the detection on game scenes based
on computer vision and thus detecting a stable state of a game item, the apparatus of the
present disclosure can effectively decrease the interference of motion or being sheltered on
the recognition for the game item, which is beneficial to improve the accuracy of subsequent

recognition task(s).

[0198] In some implementations, the first detecting module 10 is specifically configured
to obtain a first boundary box of the game item within the game area and a second boundary

box of the operation object by performing a detection on the video stream.

[0199] In some implementations, the first determining module 20 is specifically
configured to: determine, in response to that there is no overlapping area between the first
boundary box and the second boundary box, that the positional relationship between the
game item and the operation object is separating from each other; and/or determine, in
response to that there is an overlapping area between the first boundary box and the second
boundary box, that the positional relationship between the game item and the operation

object is overlapping with each other.

[0200] In some implementations, the first determining module 20 is specifically
configured to: for each game item involved in the video stream of the game area, determine
that the game item is in the operation completed state at a time corresponding to a first video
frame in the video stream, in response to that the game item and the operation object are
detected as separating from each other in the first video frame, and the game item and the
operation object are detected as overlapping with each other in a preceding frame of the first

video frame in the video stream.

[0201] In some implementations, the first determining module 20 is specifically
configured to obtain third position information of the game item in the preceding frame, in
response to that the game item and the operation object are detected as separating from each
other in the first video frame, and the game item and the operation object are detected as
overlapping with each other in a preceding frame of the first video frame in the video stream;

and determine, in response to that the first position information and the third position

33



information meet a predetermined position condition, that the game item is in the operation

completed state at the time corresponding to the first video frame.

[0202] In some implementations, the first detecting module 10 is specifically configured
to determine whether the operation object for the game item is a target operation object
based on the video stream; and detect, in response to that the operation object for the game
item 1is the target operation object, the first position information of the game item and the

second position information of the target operation object.

[0203] In some implementations, the first detecting module 10 is specifically configured
to determine, based on the video stream, a direction of operating the game item by the
operation object; and determine, in response to that the direction of operating is a

predetermined direction, that the operation object is the target operation object.

[0204] In some implementations, the first detecting module 10 is specifically configured
to detect an operation object correlated with the game item based on the video stream; detect
a face object correlated with the operation object based on the video stream; and determine,
in response to that the face object is a predetermined face object, that the operation object

for the game item is the target operation object.

[0205] As shown in FIG. 17, in some implementations, the detection apparatus provided
in the present disclosure further includes a second detecting module 30, which is configured
to obtain, by performing a detection on each video frame in the video stream sequentially, a
current detection result of each game item that is in the operation completed state in the
video frame; a cache updating module 40, which is configured to update a historical
detection result stored in a cache based on a comparison between the current detection result
and the historical detection result in the cache; and a game state switching module 50, which
is configured to switch the game to a result processing state in a case that one or more

detection results in the cache meet a predetermined condition.

[0206] In some implementations, the detection result includes position information of a
game item, and the cache updating module is specifically configured to determine,
according to a comparison between position information of the game item in the current
detection result and each position information in the historical detection result, whether the

game item is a newly-appearing game item; and store, in response to that the game item is
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a newly-appearing game item, the detection result of the newly-appearing game item into

the cache.

[0207] In some implementations, the cache updating module 40 is specifically configured
to store, in response to that there is no historical detection result in the cache, the current
detection result into the cache and switching the current game to a game item distributing

state.

[0208] In some implementations, the cache updating module 40 is specifically configured
to store, in response to that the game item is a newly-appearing game item and the current
game is in the game item distributing state, the detection result of the newly-appearing game

item into the cache.

[0209] In some implementations, the detection result includes identification information
of a game item, and the game state switching module is specifically configured to obtain,
for each of the one or more detection results in the cache, identification information of a
game item involved in the detection result in the cache; determine whether a game
processing result can be derived from the identification information obtained for each of the
one or more detection results; and determine, in response to that a game processing result
can be derived from the identification information obtained for each of the one or more

detection results, that the one or more detection results meet the predetermined condition.

[0210] In some implementations, the game state switching module 50 is specifically
configured to before determining whether a game processing result can be derived from the
identification information obtained for each of the one or more detection results, execute, in
response to that a number of the one or more detection results stored in the cache reaches a
predetermined number, the step of determining whether a game processing result can be
derived from the identification information obtained for each of the one or more detection

results.

[0211] As shown in FIG. 18, in some implementations, the detection result includes
position information of a game item, and the detection apparatus provided in the present
disclosure further includes an acquiring module 60, configured to acquire sequential
information of the cache storing each detection result in the cache; a second determining
module 70, configured to determine a target sub-area corresponding to the detection result

based on the sequential information and a pre-established correspondence between
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sequential information of game items and a plurality of sub-areas within the game area; and
the game state switching module is configured to switch the current game to a halt state, in
response to determining that the game item is not in the target sub-area according to the

position information of the game item.

[0212] In some implementations, the game area includes a game item operating area, and
the first detecting module 10 is specifically configured to detect, in response to that the game
item is moved to the game item operating area, the first position information of the game

item and the second position information of the operation object for the game item.

[0213] It can be seen from the above that, in the apparatus for detecting a game item
provided by the implementations of the present disclosure, the detection on game scenes
can be realized based on computer vision, and automatic switching of game states can be
realized based on a video stream involving the game process, which improves the stability
and reliability of the system. At the same time, switching between states is realized based
on data regarding the game item in a stable state, thereby improving the accuracy of the

detection.

[0214] The present disclosure provides a device for detecting a game item. In some
implementations, the device for detecting the game item includes a memory and a processor
storing computer instructions that can be read by the processor, and the processor, when
reading the computer instructions, is caused to execute the method according to any one of

the above-mentioned implementations.

[0215] In some implementations, the above-mentioned detection device can be a
computing device with data processing capability deployed in a game place, and the
processor therein can run the above-mentioned detection method to realize the detection of

the state of the game item in the game place.

[0216] The present disclosure provides a system for detecting a game item. In some
implementations, the system includes an image capture device, configured to acquire video
stream of a game playing in a game area; a processor, connected with the image capture
device to obtain the video stream of the game; and a processor storing computer instructions
that can be read by the processor. The processor, when reading the computer instructions, is

caused to execute the method according to any one of the above-mentioned implementations.
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[0217] The detection device and detection system provided by the implementations of the
present disclosure can be implemented with reference to the foregoing embodiments, and

will not be repeated herein.

[0218] The present disclosure provides a non-transitory computer readable storage
medium, which stores computer readable instructions for causing the computer to execute

the method according to any one of the above-mentioned implementations.

[0219] Specifically, FIG. 19 shows a schematic structural diagram of a computer system
600 applicable to perform the method of the present disclosure. Through the system shown
in FIG. 19, the corresponding functions of the processor and storage medium can be realized.
[0220] As shown in FIG. 19, the computer system 600 includes a processor 601, which
can perform various appropriate actions and processes according to a program stored in the
memory 602 or a program loaded into the memory 602 from a storage section 608. In the
memory 602, various programs and data required for the operation of the system 600 are
also stored. The processor 601 and the memory 602 are connected to each other via a bus
604. An input/output (I/O) interface 605 is also connected to the bus 604.

[0221] The following components are connected to the I/O interface 605: an input section
606 including a keyboard, a mouse, or the like; an output section 607 including a cathode
ray tube (CRT), a liquid crystal display (LCD), and a speaker, or the like; a storage section
608 including a hard disk, or the like; and a communication section 609 including a network
interface card such as a LAN card, a modem, or the like. The communication section 609
performs communication processing via a network such as the Internet. The driver 610 is
also connected to the I/O interface 605 as required. A removable medium 611, such as a
magnetic disk, an optical disk, a magneto-optical disk, a semiconductor memory, or the like,
is installed on the drive 610 as required, so that the computer program read from it is
installed into the storage section 608 as required.

[0222] In particular, according to the implementations of the present disclosure, the above
method process can be implemented as a computer software program. For example, the
implementations of the present disclosure include a computer program product, which
includes a computer program tangibly embodied on a machine-readable medium, and the
computer program includes program code for executing the above method. In such an
implementation, the computer program can be downloaded and installed from the network

through the communication section 609, and/or installed from the removable medium 611.
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[0223] The flowcharts and block diagrams in the accompanying drawings illustrate the
possible implementation architecture, functions, and operations of the system, method, and
computer program product according to various implementations of the present disclosure.
In this regard, each block in the flowchart or block diagram can represent a module, program
segment, or part of a code, and the module, program segment, or part of the code contains
one or more executable instructions for realizing the specified logic function. It should also
be noted that, in some alternative implementations, the functions marked in the block can
also take place in a different order from the order marked in the drawings. For example, two
blocks shown in succession can actually be executed substantially in parallel, and they can
sometimes be executed in the reverse order, depending on the functions involved. It should
also be noted that each block in the block diagram and/or flowchart, and the combination of
the blocks in the block diagram and/or flowchart, can be implemented by a dedicated
hardware-based system that performs the specified functions or operations, or it can be
implemented by a combination of dedicated hardware and computer instructions.

[0224] Apparently, the above implementations are merely examples for clear description,
and are not intended to limit the implementations. For those of ordinary skill in the art, other
changes or modifications in different forms can be made on the basis of the above
description. It is not necessary and impossible to list all the implementations here. The
obvious changes or changes derived from this are still within the scope of protection created

by the present disclosure.
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CLAIMS

1. A method of detecting a game item, the method comprising:

detecting, based on an acquired video stream of a game playing in a game area, first
position information of a game item within the game area and second position information
of an operation object for the game item; and

determining, in response to determining that a positional relationship between the game
item and the operation object is changed from overlapping with each other to separating
from each other based on the first position information and the second position information,

that the game item is in an operation completed state.

2. The method according to claim 1, wherein detecting the first position information of
the game item within the game area and the second position information of the operation
object for the game item comprises:

obtaining a first boundary box of the game item within the game area and a second

boundary box of the operation object by performing a detection on the video stream.

3. The method according to claim 2, further comprising at least one of:

determining, in response to that there is no overlapping area between the first boundary
box and the second boundary box, that the positional relationship between the game item
and the operation object is separating from each other; or

determining, in response to that there is an overlapping area between the first boundary
box and the second boundary box, that the positional relationship between the game item

and the operation object is overlapping with each other.

4. The method according to any one of claims 1 to 3, wherein determining, in response
to determining that the positional relationship between the game item and the operation
object is changed from overlapping with each other to separating from each other based on
the first position information and the second position information, that the game item is in
the operation completed state comprises:

for each game item involved in the video stream of the game area, determining that the
game item is in the operation completed state at a time corresponding to a first video frame

in the video stream, in response to that
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the game item and the operation object are detected as separating from each other
in the first video frame, and
the game item and the operation object are detected as overlapping with each other

in a preceding frame of the first video frame in the video stream.

5. The method according to claim 4, wherein determining that the game item is in the
operation completed state at the time corresponding to the first video frame comprises:

obtaining third position information of the game item in the preceding frame; and

determining, in response to that the first position information and the third position
information meet a predetermined position condition, that the game item is in the operation

completed state at the time corresponding to the first video frame.

6. The method according to any one of claims 1 to 5, wherein detecting the first position
information of the game item within the game area and the second position information of
the operation object for the game item comprises:

determining, based on the video stream, whether the operation object for the game item
is a target operation object; and

detecting, in response to that the operation object for the game item is the target
operation object, the first position information of the game item and the second position

information of the target operation object.

7. The method according to claim 6, wherein determining, based on the video stream,
whether the operation object for the game item is the target operation object comprises:

determining, based on the video stream, a direction of operating the game item by the
operation object; and

determining, in response to that the direction of operating is a predetermined direction,

that the operation object is the target operation object.

8. The method according to claim 6, wherein determining, based on the video stream,
whether the operation object for the game item is the target operation object comprises:

detecting, based on the video stream, an operation object correlated with the game item;

detecting, based on the video stream, a face object correlated with the operation object;
and

40



determining, in response to that the face object is a predetermined face object, that the

operation object for the game item is the target operation object.

9. The method according to any one of claims 1 to 8, further comprising:

obtaining, by performing a detection on each video frame in the video stream
sequentially, a current detection result of each game item that is in the operation completed
state in the video frame;

updating a historical detection result stored in a cache based on a comparison between
the current detection result and the historical detection result in the cache; and

switching, in a case that one or more detection results in the cache meet a predetermined

condition, the game to a result processing state.

10. The method according to claim 9, wherein the detection result comprises position
information of a game item, updating the historical detection result in the cache based on
the comparison between the current detection result and the historical detection result in the
cache comprises:

determining, according to a comparison between position information of the game item
in the current detection result and each position information in the historical detection result,
whether the game item is a newly-appearing game item; and

storing, in response to that the game item is a newly-appearing game item, the detection

result of the newly-appearing game item into the cache.

11. The method according to claim 10, wherein updating the historical detection result
in the cache based on the comparison between the current detection result and the historical
detection result stored in the cache further comprises:

storing, in response to that there is no historical detection result in the cache, the current
detection result into the cache and switching the current game to a game item distributing

state.
12. The method according to claim 11, wherein storing, in response to that the game

item is a newly-appearing game item, the detection result of the newly-appearing game item

into the cache comprises:
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storing, in response to that the game item is a newly-appearing game item and the
current game is in the game item distributing state, the detection result of the newly-

appearing game item into the cache.

13. The method according to any one of claims 9 to 12, wherein the detection result
comprises identification information of a game item; the determining that the one or more
detection results in the cache meet the predetermined condition comprises:

obtaining, for each of the one or more detection results in the cache, identification
information of a game item involved in the detection result in the cache;

determining whether a game processing result can be derived from the identification
information obtained for each of the one or more detection results; and

determining, in response to that a game processing result can be derived from the
identification information obtained for each of the one or more detection results, that the

one or more detection results meet the predetermined condition.

14. The method according to claim 13, before determining whether a game processing
result can be derived from the identification information obtained for each of the one or
more detection results, the method further comprising:

executing, in response to that a number of the one or more detection results stored in
the cache reaches a predetermined number, the step of determining whether a game
processing result can be derived from the identification information obtained for each of the

one or more detection results.

15. The method according to any one of claims 9 to 14, wherein the detection result
comprises position information of a game item, the method further comprising:

acquiring sequential information of storing each detection result in the cache;

determining a target sub-area corresponding to the detection result based on the
sequential information and a pre-established correspondence between sequential
information of game items and a plurality of sub-areas within the game area;

switching the current game to a halt state, in response to determining that the game item

is not in the target sub-area according to the position information of the game item.
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16. The method according to claim 1, wherein the game area comprises a game item
operating area, detecting the first position information of the game item within the game
area and the second position information of the operation object for the game item comprises:

detecting, in response to that the game item is moved to the game item operating area,
the first position information of the game item and the second position information of the

operation object for the game item.

17. An apparatus for detecting a game item, comprising:

a first detecting module, configured to detect, based on an acquired video stream of a
game playing in a game area, first position information of a game item within the game area,
and second position information of an operation object for the game item; and

a first determining module, configured to determine, in response to determining that a
positional relationship between the game item and the operation object is changed from
overlapping with each other to separating from each other based on the first position
information and the second position information, that the game item is in an operation

completed state.

18. A device for detecting a game item, comprising;:

a processor, and

a memory storing computer instructions that can be read by the processor, and the
processor, when reading the computer instructions, is caused to execute the method

according to any one of claims 1 to 16.

19. A system for detecting a game item, comprising:

an image capture device, configured to acquire video stream of a game playing in a
game area,

a processor, connected with the image capture device to obtain the video stream of the
game; and

a memory storing computer instructions readable by the processor, and when the
computer instructions are read, the processor executes the method according to any one of

claims 1 to 16.
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20. A non-transitory computer readable storage medium, storing computer readable
instructions for causing the computer to perform the method according to any one of claims

1 to 16.
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