RESIDENCE TIME DETERMINATION METHOD AND APPARATUS,
EDGE COMPUTING DEVICE, AND STORAGE MEDIUM

TECHNICAL FIELD

[ 0001] The disclosure relates to the technology of computer vision processing, and
relates, but not limited, to a residence time determination method and apparatus, an edge

computing device and a storage medium.

BACKGROUND

[ 0002] In a game place, whether a game player enters the game place or not can be
basically determined through an image collection apparatus arranged at an entrance/exit
of the game place. However, the residence time of the game player in any game area of

the game place cannot be determined accurately.

SUMMARY

[ 0003] A residence time determination method and apparatus, an edge computing
device, and a storage medium provided by embodiments of the disclosure can accurately
determine the residence time of a game player in a game area, so as to accurately

determine the residence time of the game player in the game area.

[ 0004] Technical solutions provided by the embodiments of the disclosure are in the

following manner.

[ 0005] The embodiments of the disclosure provide a residence time determination

method. The method may include the following operations.

[ 0006] A player image that is collected by an image collection apparatus and includes

a specified part of a game player is acquired. The image collection apparatus is deployed



in a game area.

[ 0007] Identification information of the game player is determined on the basis of

feature information of the specified part in the player image.

[ 0008] The residence time of the game player in the game area is determined on the
basis of the identification information of the game player and the existence time of the

feature information of the game player in the player image.

[ 0009] In specific embodiments, the operation that the identification information of
the game player is determined on the basis of feature information of the specified part in

the player image may include the following operations.

[ 0010] An identification information set including the identification information of at
least one game player is acquired. The identification information set includes the feature
information of the specified part of the at least one game player, and the identification
information corresponding to the feature information of the specified part of the at least

one game player.

[ 0011] The identification information is determined on the basis of the identification

information set and the feature information of the specified part.

[ 0012] It may be understood that the identification information of the game player can
be determined quickly and accurately by means of the feature information of the
specified part in the game player and the feature information of the specified part in the

identification information set.

[ 0013] In some embodiments, the operation that an identification information set
including the identification information of at least one game player is acquired may

include the following operations.

[ 0014] The identification information set is acquired from an edge computing device

when the edge computing device stores the identification information set; and/or

[ 0015] the identification information set is acquired from a cloud device when the

edge computing device does not store the identification information set.



[ 0016] It may be understood that the identification information set stored in the cloud
device may be sent to the edge computing device according to a requirement of the edge
computing device for determining the identification information, so as to realize secure
backup and stable update of data of the identification information set, thereby providing

guarantee for the determination of the identification information.

[ 0017] In some embodiments, the operation that the residence time of the game player
in the game area is determined on the basis of the identification information of the game
player and the existence time of the feature information of the game player in the player

image may include the following operation.

[ 0018] The residence time of the game player, corresponding to the identification
information, in the game area is determined on the basis of the existence time when the
identification information of the game player is stored in a buffer storage space

corresponding to the game area.

[ 0019] It may be understood that the residence time of the game player in the game
area may be determined quickly and accurately by means of reading the data in the buffer
storage space when the identification information of the game player is stored in the

buffer storage space corresponding to the game area.

[ 0020] In some embodiments, the method may further include the following
operations.
[ 0021] The player image is analyzed, and the identification information of the game

player is stored in the buffer storage space corresponding to the game area when it is

determined that the game player executes a specified operation.

[ 0022] It may be understood that the identification information of the game player is
stored in the buffer storage space corresponding to the game area when it is determined
that the game player executes the specified operation, so as to reduce the number of times
of storing the identification information of the game player in the buffer storage space
corresponding to the game area, and also reduce the amount of redundant data in the

buffer storage space corresponding to the game area.



[ 0023] In some embodiments, the method may further include the following

operations.

[ 0024] The storage duration of the identification information of the game player in the
buffer storage space is acquired when the identification information of the game player is

stored in the buffer storage space.

[ 0025] The existence time is determined by analyzing the validity of the feature
information of the specified in the player image when the storage duration is greater than

a first threshold value.

[ 0026] It may be understood that when the identification information of the game
player is stored in the buffer storage space, and after the storage duration of the
identification information of the game player in the buffer storage space is acquired, it is
also necessary to further analyze the validity of the feature information of the specified
part in the player image, and the existence time is determined when it is determined that
the feature information of the specified part in the player image is in a valid state. The
feature information of the specified part in the player image is in the valid state, which
may indicate that the game player continuously remains in the game area, so the actual
game state of the game player in the game place more fit the actual game situation of the

game player by means of the existence time determined by the above-mentioned steps.

[ 0027] In some embodiments, the method may further include the following
operation.
[ 0028] When the storage duration is greater than a second threshold value, at least one

of the identification information of the game player, the feature information of the game
player, or the current position information of the game player is sent to a management

device of the game place.

[ 0029] It may be understood that when the storage duration of the identification
information of the game player in the buffer storage space is greater than the second
threshold value, it may be considered that related information of the game player is
comprehensive. At this time, at least one of the feature information of the game player or

the current position information of the game player is sent to the management device of



the game place, which is beneficial to making the management device of the game place

comprehensively know the relevant information of the game player.

[ 0030] In some embodiments, the operation that the residence time of the game player

in the game area is determined includes the following operation.

[ 0031] When the duration that the player image does not carry the feature information
of the game player is greater than a third threshold value, the residence time of the game
player in the game area is determined on the basis of the identification information of the
game player and the existence time of the feature information of the game player in the

player image.

[ 0032] It may be understood that the residence time of the game player in the game
area is determined on the basis of the identification information of the game player and
the existence time of the feature information of the game player in the player image when
the duration that the player image does not carry the feature information of the game
player is greater than the third threshold value. During a tabletop game, the feature
information of the game player may temporarily disappear from few player images when
the game player executes part operations. For example, during the tabletop game, the
game player puts his hand at a lower end of the game area, in this case, if the image
collection range of the image collection apparatus is limited, it may directly lead to the
fact that the player image does not carry the feature information of the game player. At
this time, if a small number of frames of player images do not carry the feature
information of the game player, it may lead to false determination of the residence time
of the game player in the game area. Therefore, the probability of false determination of
the residence time of the game player in the game area can be reduced through the above-

mentioned steps.

[ 0033] In some embodiments, the method may further include the following
operations.
[ 0034] The player image is analyzed to determine an associated part in the player

image. The associated part includes at least one other part, associated with the specified

part, of the game player.



[ 0035] The feature information of the associated part in the player image is analyzed

to determine the existence time.

[ 0036] It may be understood that the feature information of the associated part may
still be analyzed to determine the existence time when the player image does not carry
the feature information of the specified part, so that the determination of the existence

time is more flexible and robust.

[ 0037] In some embodiments, the operation that the feature information of the
associated part in the player image is analyzed to determine the existence time may

include the following operation.

[ 0038] The feature information of the associated part is analyzed to determine the
existence time when the player image does not carry the feature information of the

specified part.

[ 0039] It may be understood that the associated part in the player image may also be
determined and then the feature information of the associated part in the player image is
analyzed to determine the existence time when the player image does not carry the
feature information of the specified part. Some special operations may be executed by the
game player during the tabletop game, so that the player image collected by the image
collection apparatus cannot carry the feature information of the specified part. Therefore,
the above-mentioned method provided by the embodiments of the disclosure can reduce
the probability of an existence time statistical error caused by that fact that the player

image does not carry the feature information of the specified part.

[ 0040] In some embodiments, the method may further include the following
operation.
[ 0041] The residence time of the game player in the game area is sent to the

management device of the game place. The game place is provided with at least one

game arca.

[ 0042] It may be understood that the unified management of the residence time of the

game player in each game area may be realized by sending the residence time of the



game player in the game area to the management device of the game place, so as to
provide comprehensive data support for the determination of a trajectory of the game

player in the game place.

[ 0043] In some embodiments, the method may further include that: the trajectory of
the game player in the game place is determined according to the residence time of the

game player in each game area and the timestamp of the player image.

[ 0044] It may be seen that the trajectory of the game player in the game place may be
obtained through the embodiments of the disclosure, so as to realize the tracking of the

trajectory of the game player.

[ 0045] In some embodiments, the specified part includes at least one of a face, a hand,

or a fingerprint.

[ 0046] It may be understood that any local feature can objectively and uniquely
represent the feature information of the game player, so as to provide an objective basis

for the accuracy of identification information.

[ 0047] The embodiments of the disclosure further provide a residence time
determination apparatus. The apparatus may include an acquisition module, a first

determination module, and a second determination module.

[ 0048] The acquisition module is configured to acquire a player image that is
collected by an image collection apparatus and includes a specified part of a game player.

The image collection apparatus is deployed in a game area.

[ 0049] The first determination module is configured to determine identification
information of the game player on the basis of feature information of the specified part in

the player image.

[ 0050] The second determination module is configured to determine the residence
time of the game player in the game area on the basis of the identification information of
the game player and the existence time of the feature information of the game player in

the player image.



[ 0051] In some embodiments, the first determination module is configured to
determine the identification information of the game player on the basis of feature
information of specified part in the player image, which includes the following

operations.

[ 0052] An identification information set including the identification information of at
least one game player is acquired. The identification information set includes the feature
information of the specified part of the at least one game player, and the identification
information corresponding to the feature information of the specified part of the at least

one game player.

[ 0053] The identification information is determined on basis of the identification

information set and the feature information of the specified part.

[ 0054] In some embodiments, the acquisition module is configured to acquire an
identification information set including the identification information of at least one

game player, which includes the following operations.

[ 0055] The identification information set is acquired from an edge computing device

when the edge computing device stores the identification information set; and/or

[ 0056] the identification information set is acquired from a cloud device when edge

computing device does not store the identification information set.

[ 0057] In some embodiments, the second determination module is configured to
determine the residence time of the game player in the game area on the basis of the
identification information of the game player and the existence time of the feature

information of the game player, which includes the following operation.

[ 0058] The residence time of the game player, corresponding to the identification
information, in the game area is determined on the basis of the existence time when the
identification information of the game player is stored in a buffer storage space

corresponding to the game area.

[ 0059] In some embodiments, the first determination module is configured to analyze



the player image, and store the identification information of the game player in the buffer
storage space corresponding to the game area when it is determined that the game player

executes a specified operation.

[ 0060] In some embodiments, the acquisition module is configured to acquire the
storage duration of the identification information of the game player in the buffer storage
space when the identification information of the game player is stored in the buffer

storage space.

[ 0061] The second determination module is configured to analyze the validity of the
feature information of the specified part in the player image to determine the existence

time when the storage duration is greater than a first threshold value.

[ 0062] In some embodiments, the apparatus further includes a sending module, which
is configured to send at least one of the identification information of the game player, the
feature information of the game player, or the current position information of the game
player to a management device of the game place when the storage duration is greater

than a second threshold value.

[ 0063] In some embodiments, the second determination module is configured to
determine the residence time of the game player in the game area, which includes the

following operation.

[ 0064] The residence time of the game player in the game area is determined on the
basis of the identification information of the game player and the existence time of the
feature information of the game player in the player image when the duration that the
player image does not carry the feature information of the game player is greater than a

third threshold value.

[ 0065] In some embodiments, the second determination module is configured to
analyze the player image to determine an associated part in the player image. The
associated part includes at least one other part, associated with specified part, of the game

player.

[ 0066] The second determination module is further configured to analyze the feature



information of the associated part in the player image to determine the existence time.

[ 0067] In some embodiments, the second determination module is configured to
analyze the feature information of the associated part in the player image to determine

the existence time, which includes the following operation.

[ 0068] The feature information of the associated part is analyzed to determine the
existence time when the player image does not carry the feature information of the

specified part.

[ 0069] In some embodiments, the second determination module is further configured
to determine the trajectory of the game player in the game place according to the
residence time of the game player in each game area and the timestamp of the player

image.

[ 0070] In some embodiments, the sending module is configured to send the residence
time of the game player in the game area to the management device of the game place.

The game place is provided with at least one the game areas.

[ 0071] In some embodiments, the specified part includes at least one of a face, a hand,

or a fingerprint.

[ 0072] The embodiments of the disclosure further provide an edge computing device.
The edge computing device is configured to acquire a player image that is collected by an
image collection apparatus and includes a specified part of a game player. The player

image is continuously collected by the image collection apparatus.

[ 0073] The edge computing device includes a processor and a memory.
[ 0074] The memory stores a computer executable instruction.
[ 0075] The residence time determination method according to any of the foregoing

embodiments can be implemented when the processor executes the computer executable

instruction stored in the memory.

[ 0076] The embodiments of the disclosure further provide a computer storage
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medium. The computer storage medium stores a computer executable instruction. The
residence time determination method according to any of the foregoing embodiments can

be implemented after the computer executable instruction is executed.

[ 0077] According to the residence time determination method and apparatus, the edge
computing device, and the storage medium provided by the embodiments of the
disclosure, the player image that is collected by the image collection apparatus and
includes the specified part of the game player is acquired, the image collection apparatus
is deployed in the game area, the identification information of the game player is
determined on the basis of feature information of the specified part in the player image,
and the residence time of the game player in the game area is determined on the basis of
the identification information of the game player and the existence time of the feature

information of the game player in the player image.

[ 0078] It can be seen that the identification information of the game player may be
determined by using the player image that is continuously collected by the image
collection apparatus, and the residence time of the game player in the game area may also
be determined according to the existence time of the feature information of the game
player in the player image and the identification information of the player, so that the
embodiments of the disclosure may determine the residence time of the game player in
the game area accurately, thereby providing data support for trajectory tracking of the

game player in the game place.

[ 0079] It is to be understood that the above general description and the following
detailed description are only intended to be illustrative and not restrictive, instead of

limiting the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0080] FIG. 1 is a flowchart of a first residence time determination method provided

by embodiments of the disclosure.

[ 0081] FIG. 2 is a flowchart of a second residence time determination method
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provided by the embodiments of the disclosure.

[ 0082] FIG. 3 is an architecture diagram of the residence time determination method

for a game area provided by the embodiments of the disclosure.

[ 0083] FIG. 4 is a schematic structural diagram of a residence time determination

apparatus provided by the embodiments of the disclosure.

[ 0084] FIG. 5 is a structural diagram of an edge computing device provided by the

embodiments of the disclosure.

DETAILED DESCRIPTION

[ 0085] The disclosure is further described below in detail with reference to
accompanying drawings and embodiments. It is to be understood that the embodiments
provided herein are only adopted to explain the disclosure and not intended to limit the
disclosure. In addition, the embodiments provided below are not all embodiments
implementing the disclosure but part of embodiments implementing the disclosure, and
the technical solutions recorded in the embodiments of the disclosure may be freely

combined for implementation without conflicts.

[ 0086] It is to be noted that, in the embodiments of the disclosure, terms "include" and
"contain" or any other variant thereof is intended to cover nonexclusive inclusions herein,
so that method or device including a series of elements not only includes those clearly
recorded elements but also includes other elements which are not clearly listed or further
includes intrinsic elements for implementing the method or the device. Under the
condition of no more limitations, an element defined by a statement "including a/an..."
does not exclude existence of another related element in a method or device including the
element (for example, step in the method or a unit in the device, the unit may be, for

example, part of a circuit, part of a processor and part of a program or software).

[ 0087] For example, an image processing method provided by the embodiments of the

disclosure includes a series of steps, but the image processing method provided by the
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embodiments of the disclosure is not limited to the recorded steps. Similarly, an image
processing apparatus provided by the embodiments of the disclosure includes a series of
modules, but the apparatus provided by the embodiments of the disclosure is not limited
to include the clearly recorded modules, and may further include a module required to be
arranged when related information is acquired or processing is performed on the basis of

information.

[ 0088] The term "and/or" in this specification describes only an association
relationship for describing associated objects and represents that three relationships may
exist. For example, A and/or B may represent the following three cases: only A exists,
both A and B exist, and only B exists. In addition, term "at least one" in the disclosure
represents any one of multiple or any combination of at least two of multiple. For
example, including at least one of A, B, or C may represent including any one or more

elements selected from a set formed by A, B, and C.

[ 0089] The embodiments of the disclosure may be applied to an edge computing
device in a game scene, and may be operated together with numerous other universal or
dedicated computing system environments or configurations. Here, the edge computing
device may be a thin client, a thick client, a handheld or laptop device, a microprocessor-
based system, a set-top box, a programmable consumer electronic product, a network

personal computer, a minicomputer system, etc.

[ 0090] The edge computing device may execute an instruction through a program
module. Generally, the program module may include a routine, a program, a target
program, a component, a logic, a data structure and the like, and they execute specific
tasks or implement specific abstract data types. The computer system/server may be
implemented in a distributed cloud computing environment, and in the distributed cloud
computing environment, tasks are executed by a remote processing device connected
through a communication network. In the distributed cloud computing environments, the
program modules can be located in both local or remote computer storage media

including storage devices.

[ 0091] In actual application, an image collection apparatus is generally arranged at an

entrance/exit of a game place. Whether a game player enters the game place or not may
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be roughly determined through images or videos collected by these image collection
apparatuses. However, a specific game item that the game player participates in the game
place, the residence time in the game item, etc. cannot be determined accurately. For
example, in some special scenarios, such as during the high incidence of epidemics,
because the specific participation time of a game player in a game item in a game place
cannot be determined accurately, so the contact information between the game player and
other players in the game place cannot be tracked, and the infection of epidemics cannot

be prevented in the game place.

[ 0092] In view of the above-mentioned problems, in some embodiments of the
disclosure, a residence time determination method is provided, which can be applied to a

game scenario.

[ 0093] The following exemplarily describes an application scenario of the

embodiments of the disclosure.

[ 0094] In a game scenario, states of various games may be monitored through a

computer vision processing technology.

[ 0095] In some embodiments, a game in the game scenario may be a poker game or
other games in a game platform, which is not limited in the embodiments of the

disclosure.

[ 0096] In the embodiments of the disclosure, computer vision is a science that studies
how to make a machine "see", which refers to identifying, tracking, and measuring a
target by using a camera and computer instead of human eyes, and further performing
image processing. During a game, the state of a game area may be detected by using at
least three cameras so as to perform further analysis. The game area may be a physical

tabletop platform or other physical platforms.

[ 0097] FIG. 1 is a flowchart of a first residence time determination method provided
by embodiments of the disclosure. As shown in FIG. 1, a process may include the

following operations.

[ 0098] At Step 101, a player image that is collected by an image collection apparatus
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and includes a specified part of a game player is acquired.

[ 0099] The player image is continuously collected or periodically collected by the

image collection apparatus. The image collection apparatus is deployed in a game area.

Exemplarily, each game area may include at least one game tabletop.

[ 00100] In the embodiments of the disclosure, the image collection apparatus may be a

camera. The number of image collection apparatuses may be at least one. In actual
application, the game tabletop may be photographed by using at least one camera, so as
to obtain video data or image data, and then obtain a plurality of frames of player images

from the video data or the image data.

[ 00101] In some embodiments, the image collection apparatus may be a camera

arranged right above the game tabletop, and may also be a camera arranged at any angle
of the game tabletop. Correspondingly, the player image may be an image of a game
tabletop in vertical view or an image of the game tabletop in other views. Exemplarily,
other views may include an angle in the same horizontal direction as the game player, for

example, the left side or the right side of the game player.

[ 00102] In the embodiments of the disclosure, the collection operation of the image

collection apparatus, for example, may be a video photographing operation. In some
embodiments, the collection operation of the image collection apparatus, for example,
may be an image collecting operation executed at an image collection frequency. The
image collection frequency can include any time interval between 5 seconds and 10
seconds. Exemplarily, the image collection frequency may be adjusted by the image
collection apparatus according to environmental information of the game place and/or the
game area. The environmental information may include the illumination brightness of the
game place and/or the game area, the occlusion condition of the game area in the game
place, etc. For example, when the illumination brightness of the game place and/or the
game area is weak, the image collection frequency may be set as a high frequency to
increase the number of image collection, so as to combat image noise caused by the
illumination brightness. Exemplarily, the image collection frequency may also be
determined by a management system of the game place according to a working state of

the image collection apparatus. For example, when the number of the image collection
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apparatuses in the working state is small, the image collection frequency may be set as a
high frequency. Exemplarily, the image collection frequency may also vary according to
different game items. For example, for a game item with many game links and short
switching time of each link, the image collection frequency may be set as a high
frequency. On the contrary, for a game item with few game links and long switching time

of each link, the image collection frequency may be set as a lower frequency.

[ 00103] In the embodiments of the disclosure, the collecting operation of the image
collection apparatus may vary along with an operating state of the game place. For
example, when the game place starts to operate, the image collection apparatus starts the
collecting operation. Exemplarily, the collecting operation of the image collection
apparatus may be started after a game tabletop arranged corresponding to the collecting
operation of the image collection apparatus is switched to a specified state. The game
tabletop is switched to the specified state may include that the game tabletop is switched

to a game starting state.

[ 00104] In the embodiments of the disclosure, each player image may also be the image
obtained by performing fusion processing on an image of a game area in a vertical view

and an image of the game area in other views.

[ 00105] In the embodiments of the disclosure, the number of image collection

apparatuses may be at least one.

[ 00106] In the embodiments of the disclosure, the specified part of the game player
may be the whole body of the game player. Exemplarily, the specified part of the game

player may include at least one part of the game player.

[ 00107] At Step 102, identification information of the game player is determined on the

basis of feature information of the specified part in the player image.

[ 00108] In the embodiments of the disclosure, each frame of player image may be
processed through the computer vision processing technology after the player image is
obtained, so as to obtain an identification result of each frame of the player image.
Exemplarily, the identification result may include the feature information of the specified

part of the game player.
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[ 00109] In the embodiments of the disclosure, the identification information of the
game player may include identity identification information of the game player. For
example, a game player identification (ID) number, a passport number, a household
register number, a temporary residence permit number, a driving license number, a
permanent residence permit number, etc. In some embodiments, the identification
information of the game player may also include the name, the address, the birthplace,
the birth date, etc. of the game player. In some embodiments, the identification
information of the game player may also include the occupational state of the game
player. In some embodiments, the identification information of the game player may also
include the number of money substitutes purchased by the game player after entering the

game place.

[ 00110] In the embodiments of the disclosure, the identification information of the
game player may also include member information of the game player in the game place.
Exemplarily, the above-mentioned member information may include the above-
mentioned various types of identification information provided by the game player when
registering a member of the game place, and may also include member level information

of the game player in the game place.

[ 00111] In the embodiments of the disclosure, a confirmation operation of the
identification information may be stopped after the identification information of the game
player is determined on the basis of the feature information of the specified part in the

kth frame of the player image. Herein, k is an integer greater than or equal to 1.

[ 00112] In the embodiments of the disclosure, the feature information of the specified
part may be extracted after computer vision processing is performed on a plurality of

frames of player images.

[ 00113] At Step 103, the residence time of the game player in the game area is
determined on the basis of the identification information of the game player and the

existence time of the feature information of the game player in the player image.

[ 00114] In the embodiments of the disclosure, the existence time of the feature

information of the game player in the player image may be the time that the feature
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information of the game player continues appearing in the player image. Exemplarily, the
feature information of the game player continues appearing in the player image may
include that the whole body of the game player continues appearing in the player image,
or at least one body part of the game player continues appearing in the player image, or a

specified part of the game player continues appearing in the player image.

[ 00115] Existence time of the feature information of the game player in the player
image may also be the total time that the feature information of the game player appears
many times in the player image. Exemplarily, if the game player goes out to eat for 2
hours after playing the game at table A for 1 hour and plays the game at table A for 1
hour after returning, then the existence time of the game player at table A should be 2

hours.

[ 00116] In the embodiments of the disclosure, the residence time of the game player in
the game area may include the duration of residence of the game player in the game area

or the total time of a plurality of times of residence.

[ 00117] In the embodiments of the disclosure, the identification information of the
game player and the number information of the game area may also be organized with
the residence time of the game player in the game area together when the residence time
of the game player in the game area is determined. Exemplarily, a timestamp of the
player image may also be determined, and the start time and end time of the above-
mentioned residence time length may be determined according to the timestamp of the
player image. Exemplarily, operation information executed in a game process by the
game player may also be determined. For example, bodily contact information between

any game player and another game player.

[ 00118] In practical applications, Step 101 to Step 103 may be implemented using a
processor in an edge computing device. The processor may be at least one of an
Application Specific Integrated Circuit (ASIC), a Digital Signal Processor (DSP), a
Digital Signal Processing Device (DSPD), a Programmable Logic Device (PLD), a Field-
Programmable Gate Array (FPGA), a Central Processing unit (CPU), a controller, a

microcontroller, or a microprocessor.
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[ 00119] As can be seen from the above, according to the residence time determination
method provided by the embodiments of the disclosure, the identification information of
the game player can be determined on the basis of the feature information of the specified
part of the player image after the edge computing device acquires the player image that is
collected by the image collection apparatus and includes the specified part of the game
player, and then the residence time of the game player in the game area can be
determined on the basis of the identification information of the game player and the
existence time of the feature information of the game player in the player image. The
residence time of the game player in the game area may include the identification
information of the game player, the number information of the game area, and start and
end time information of the game player staying in the game area, so that the residence
time determination time provided by the embodiments of the disclosure can accurately

determine the game item and participation time of the game player in the game place.

[ 00120] Further, the embodiments of the disclosure may be applied not only to a poker

game scenario, but also to various scenarios using money substitutes.

[ 00121] FIG. 2 is a flowchart of a second residence time determination method
provided by the embodiments of the disclosure. As shown in FIG. 2, the process may

include the following operations.

[ 00122] At Step 201, a player image that is collected by an image collection apparatus

and includes a specified part of a game player is acquired.

[ 00123] In the embodiments of the disclosure, each game tabletop in the game place is
configured with a corresponding image collection apparatus. Exemplarily, the working
state of the image collection apparatus may be controlled by a management device of the
game place in a unified manner, and may also be controlled by a management device of a

corresponding game tabletop.

[ 00124] At Step 202, an identification information set including the identification

information of at least one game player is acquired.

[ 00125] The identification information set includes the feature information of the

specified part of the at least one game player, and the identification information
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corresponding to the feature information of the specified part of the at least one game

player.

[ 00126] In the embodiments of the disclosure, the feature information of the specified
part of the at least one game player and the identification information of the game player
have one-to-one correspondence. In some embodiments, when the identification
information of the game player includes a variety of information, various types of
information in the identification information of the game player can be combined

together in a form of structure or array.

[ 00127] In the embodiments of the disclosure, the feature information of the specified
part of the game player included in the identification information set may be collected by
at least one image collection apparatus arranged at an entrance of the game place before
the game player enters the game place. The identification information that is included in
the identification information set and corresponds to the feature information of the
specified part of the game player may be input by the game player when the game
players enters the game place. In some embodiments, the identification information input
by the game player may be manually input by the game player. In this case, the
identification information input by the game player may also be further verified by
management personnel of the game place or a management device of the game place
according to a certificate that is provided by the game player and can confirm the identity
information. In some embodiments, the identification information input by the game
player may be determined in a manner of performing image collection, scanning, etc. on
the certificate that is provided by the game player and can confirm the identity

information by the management device of the game place.

[ 00128] In some embodiments, the operation that an identification information set
including the identification information of at least one game player is acquired includes

the following operations.

[ 00129] The identification information set is acquired from an edge computing device
when the edge computing device stores the identification information set; and/or the
identification information set is acquired from a cloud device when the edge computing

device does not store the identification information set.
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[ 00130] In the embodiments of the disclosure, the identification information set may be
stored in a memory of the edge computing device. Exemplarily, the identification
information set stored in the memory of the edge computing device may be determined
according to the identification information input when each game player enters the game
place and the feature information of the specified part collected by the image collection
apparatus when the game player enters the game place. In some embodiments, the
identification information set stored in the edge computing device may be acquired by
the edge computing device from a cloud device. Exemplarily, the operation that the
identification information set is acquired by the edge computing device from the cloud

device may be executed periodically.

[ 00131] In the embodiments of the disclosure, the edge computing device stores the
identification information set, which may include that the feature information of the
specified part collected by the image collection apparatus when the game player enters
the game place and the identification information belong to valid information, or the
feature information of the specified part and the identification information are not
damaged in a processing process. Correspondingly, the edge computing device does not
store the identification information set, which may include that the identification
information set stored in the memory of the edge computing device is valid information,
or the version of the identification information set stored in the memory of the edge
computing device is too old to meet the requirement on determining the current

identification information.

[ 00132] In the embodiments of the disclosure, the cloud device may be shared by at
least one game place. The identification information set stored in the cloud device
belongs to data with high privacy, so the cloud device may set corresponding account
information for the game place. When the edge computing device needs to acquire the
identification information set, a data acquisition request carrying the account information
may be sent to the cloud device for the cloud device to verify the validity of the data
acquisition request of the edge computing device, so that guarantee is provided for data

security of the identification information set.

[ 00133] In the embodiments of the disclosure, the identification information set may be
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stored in the edge computing device, so as to realize quick determination of the
identification information. The identification information set stored in the cloud device
may be sent to the edge computing device according to the requirement on identification
information determination of the edge computing device, so as to realize secure backup
and stable update of data of the identification information set, thereby providing

guarantee for the determination of the identification information.

[ 00134] Step 203, the identification information is determined on basis of the

identification information set and the feature information of the specified part.

[ 00135] In the embodiments of the disclosure, the identification information is
determined on the basis of a matching relationship between the feature information of the
specified part included in the identification information set and the feature information of

the specified part collected by the image collection apparatus.

[ 00136] In the embodiments of the disclosure, the identification information is not
determined according to a single factor of the feature information of the specified part,
but is determined according to two factors of the feature information of the specified part
in the player image and the identification information set, so that the finally determined

identification information is more accurate.

[ 00137] At Step 204, the residence time of the game player in the game area is
determined on the basis of the identification information of the game player and the

existence time of the feature information of the game player in the player image.

[ 00138] In the embodiments of the disclosure, the operation that the residence time of
the game player on a game tabletop is determined on the basis of the identification
information of the game player and the existence time of the feature information of the

game player in the player image may include the following operation.

[ 00139] The residence time of the game player, corresponding to the identification
information, on the game tabletop is determined on the basis of the residence time when
the identification information of the game player is stored in a buffer storage space

corresponding to the game tabletop.
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[ 00140] In the embodiments of the disclosure, a corresponding buffer storage space is
set for each game tabletop in the game place. Exemplarily, communication connection
may be established between the buffer storage space and the processor and the memory

of the edge computing device.

[ 00141] In the embodiments of the disclosure, the buffer storage space may be
configured to store a game state of any game of the game tabletop. Exemplarily, the game
state may include a progress of a game, an interaction process among game players
participating in the game, etc. In some embodiments, the buffer storage space may be
configured to store the identification information of the game player on the game
tabletop, and may also be configured to store first time when the game player participates
in the tabletop game. In some embodiments, the buffer storage space may also store a
second time when the game player leaves the game tabletop or ends the tabletop game.
Exemplarily, the residence time of the game player on the game tabletop may be

calculated according to the first time and the second time.

[ 00142] In the embodiments of the disclosure, the buffer storage space may have the
characteristics of high access speed, capacity of processing concurrent data access

operations, etc. Exemplarily, the buffer storage space may include redis.

[ 00143] In some embodiments, the buffer storage space may also store a player image,

correspondingly, the buffer storage space may also store an identification information set.

[ 00144] It may be understood that the residence time of the game player on the game
tabletop may be determined quickly and accurately by reading the data of the buffer
storage space when the identification information of the game player is stored in the

buffer storage space corresponding to the game tabletop.

[ 00145] The residence time determination method provided by the embodiments of the

disclosure may further include the following operations.

[ 00146] A player image is analyzed, and the identification information of the game
player is stored in the buffer storage space corresponding to the game tabletop when it is

determined that the game player executes a specified operation.
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[ 00147] Correspondingly, the player image is analyzed, and the identification
information of the game player may not be stored in the buffer storage space
corresponding to game tabletop when it is determined that the game player do not

execute a specified operation.

[ 00148] In the embodiments of the disclosure, the specified operation executed by the
game player may include a gesture of the game player. For example, a sliding operation
of the game player in a specified area on the game tabletop. The specified operation
executed by the game player may be determined according to position change
information of a specified part in adjacent of a plurality of frames of player images. In
some embodiments, the specified operation executed by the game player may include a
behavior that the game player participates in the tabletop game. For example, a behavior
that the game player places a money substitute in a specified area of the game tabletop.
The behavior that the game player places the money substitute in the specified area of the
game tabletop may be determined by analyzing the feature information corresponding to

the specified area in the player image.

[ 00149] In the embodiments of the disclosure, the operation that identification
information of the game player is stored in the buffer storage space corresponding to the
game tabletop when it is determined that the game player executes a specified operation
may include that: the specified operation executed by the game player is analyzed when
it is determined that the specified operation of the game player indicates that the game
player wants to join the tabletop game of the game tabletop, the identification
information of the game player is stored in the buffer storage space corresponding to the
game tabletop. In some embodiments, the specified operation executed by the game
player is analyzed, and the identification information of the game player is stored in the
buffer storage space corresponding to the game tabletop when it is determined that the
specified operation of the game player indicates that the distance between the game
player and any player who is participating in the tabletop game is less than a first
distance threshold value, or the distance between the game player and the game tabletop

is less than a second distance threshold value.

[ 00150] In the embodiments of the disclosure, the identification information of the
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game player is stored in the buffer storage space corresponding to the game tabletop only
when it is determined that the game player executes the specified operation, so as to
reduce the number of times of storing the identification information of the game player in
the buffer storage space corresponding to the game tabletop, and also reduce the amount

of redundant data in the buffer storage space corresponding to the game tabletop.

[ 00151] In the embodiments of the disclosure, the residence time determination method
provided by the embodiments of the disclosure may also include the following

operations.

[ 00152] The storage duration of the identification information of the game player in the
buffer storage space is acquired when the identification information of the game player is
stored in the buffer storage space. The validity of the feature information of a specified
part in the player image is analyzed to determine existence time when the storage

duration is greater than a first threshold value.

[ 00153] Correspondingly, the storage duration of the identification information in the
buffer storage space cannot be acquired when the identification information of the game

player is not stored in the buffer storage space.

[ 00154] Correspondingly, if the acquired storage duration is less than or equal to the
first threshold value when the identification information of the game player is stored in
the buffer storage space, the validity of the feature information of the specified part of the
game player may not be analyzed until the storage duration is greater than the first

threshold value.

[ 00155] In the embodiments of the disclosure, timestamp information corresponding to
the identification information of the game player may also be set in the buffer storage
space when the identification information of the game player is stored in the buffer
storage space, so that the timestamp information may be analyzed to determine the
storage duration of the identification information of the game player in the buffer storage
space. In some embodiments, in the buffer storage space, the above-mentioned timestamp
information may be set as additional information of the identification information of the

game player. Exemplarily, when the identification information of any game player is
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obtained, the corresponding timestamp information may be obtained on the basis of the
identification information of the game player, i.e., the storage duration of the

identification information of the game player in the buffer storage space.

[ 00156] In the embodiments of the disclosure, the first threshold value may be
determined by the edge computing device according to actual situations. Exemplarily, the
first threshold values in the buffer storage spaces corresponding to different game
tabletops may be different. The edge computing device may adjust the first threshold

value according to the number of the game players on the game tabletop.

[ 00157] In the embodiments of the disclosure, the validity of the feature information of
the specified part in a game player image may include the clarity, contrast, and brightness
of the feature information of the specified part in the game player image, the correlation
strength among the feature information of the specified parts of a plurality of game
players, etc. In some embodiments, the edge computing device may set a corresponding
threshold value for feature information of each dimension, and then the validity of the
feature information of the corresponding dimension is determined by determining the
magnitude relationship between the feature information of the specified part and the
corresponding threshold value. For example, a clarity threshold value may be set. If the
clarity of the feature information of the specified part is less than the clarity threshold
value, then it may be determined that the validity of the feature information of the
dimension of the clarity is weak. In some embodiments, it may be determined that the
validity of the feature information of the specified part is weak or the feature information
of the specified part is in an invalid state when the number of valid dimensions of the

feature information of the specified part is small.

[ 00158] In the embodiments of the disclosure, the validity of the feature information of
the specified part in the game player image may include the validity of the feature
information of the specified part in the game player image collected within a specified
time length. Exemplarily, the specified time length may be set by the edge computing
device according to actual situations. For example, the edge computing device may set a
specific numerical value of the specified time length according to at least one of the

number of the game tabletop, the type of the tabletop game, the number of the game
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players on the game tabletop, etc.

[ 00159] In the embodiments of the disclosure, the existence time may be determined
according to the timestamp when the validity of the feature information of the specified
part in the player image is strong. On the contrary, when the validity of the feature
information of the specified part in the player image is weak, the feature information of
the specified part in the player image may be continuously analyzed until the validity of
the feature information of the specified part carried in the player image within the

specified time length is strong.

[ 00160] In the embodiments of the disclosure, when the identification information of
the game player is stored in the buffer storage space, and after the storage duration of the
identification information of the game player in the buffer storage space is acquired, it is
also necessary to further analyze the validity of the feature information of the specified
part in the player image, and the existence time is determined only when it is determined
that the feature information of the specified part in the player image is in a valid state.
The feature information of the specified part in the player image is in the valid state,
which may indicate that the game player is continuously located at the position where the
game tabletop is located, then the actual entertainment state of the game player in the
game place may be determined more accurately by the existence time determined by the

above-mentioned steps.

[ 00161] In the embodiments of the disclosure, when the storage duration is greater than
a second threshold value, at least one of the identification information of the game player,
the feature information of the game player, or the current position information of the

game player may be sent to a management device of the game place.

[ 00162] Here, the second threshold value may be set according to an actual scenario

requirement. For example, the second threshold value is 30 seconds, 1 minute, etc.

[ 00163] It may be understood that when the storage duration of the identification
information of the game player in the buffer storage space is greater than the second
threshold value, it may be considered that related information of the game player is

comprehensive. At this time, at least one of the feature information of the game player or
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the current position information of the game player is sent to the management device of
the game place, which is beneficial to making the management device of the game place

comprehensively know the relevant information of the game player.

[ 00164] In the embodiments of the disclosure, the operation that the residence time of

the game player in game tabletop is determined may include the following operation.

[ 00165] The residence time of the game player in the game tabletop is determined on
the basis of the identification information of the game player and the existence time of
the feature information of the game player in the player image when the duration that the
player image does not carry the feature information of the game player is greater than a

third threshold value.

[ 00166] Correspondingly, the duration that the player image does not carry the feature
information of the game player may be counted continuously when the duration that the
player image does not carry the feature information is less than or equal to the third

threshold value.

[ 00167] In the embodiments of the disclosure, the player image continuously carries the
feature information of the player image, which may include that each frame of the player
image carries the feature information of the game player, and may also include that the
number of player images greater than or equal to a frame number threshold of the
specified number of player images carry the feature information of the game player.
Correspondingly, the player image does not carry the feature information of the player
image, which may include that a specified number of the player images do not carry the
feature information of the game player, and may also include that the number of player
images greater than a frame number threshold of a specified number of player images do
not carry the feature information of the game player. Exemplarily, for example, in N
frames of player images, M frames of player images do not carry the feature information
of the game player, if M is greater than the frame threshold value, then it may be
determined that the N frames of player images do not continuously carry the feature
information of the game player. If M is less than or equal to the frame threshold value,
then it may be determined that the N frames of player images continuously carry the

feature information of the game player. Herein, M is an integer greater than or equal to 0,
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and N is an integer greater than M.

[ 00168] In the embodiments of the disclosure, the edge computing device may count
the number of the player images carrying the feature information of the game player.
Exemplarily, the player image may carry the timestamp information that the image
collection apparatus collects the player image. The edge computing device may
determine the existence time of the feature information of the game player in the player
image according to the timestamp information of the player image and the number of the

player images carrying the feature information of the game player.

[ 00169] In the embodiments of the disclosure, when it is determined that the duration
that the player image does not carry the feature information of the game player is greater
than a third threshold value, the timestamp information of the player image that does not
carry the feature information of the game player is analyzed to determine the
disappearance time of the feature information of the game player in the player image. For
example, the second threshold value may be 3 minutes. In the embodiments of the
disclosure, the disappearance time of the feature information of the game player in the
player image may be the timestamp information corresponding to a first frame of player
image of a plurality of frames of player images that do not carry the feature information
of the game player, and may also be the timestamp information corresponding to the
player image, located at a middle position, of the M frames of player images that do not

carry the feature information of the game player.

[ 00170] In the embodiments of the disclosure, the residence time of the game player on
a game tabletop may be determined when the appearance time of the feature information
of the game player, the existence time of the feature information of the game player, and

the disappearance time of the feature information of the game player are determined.

[ 00171] In the embodiments of the disclosure, the residence time of the game player on
a game tabletop is determined on the basis of the identification information of the game
player and the existence time of the feature information of the game player in the player
image only when the duration that the player image does not carry the feature
information of the game player is greater than a third threshold value. During a tabletop

game, the feature information of the game player may temporarily disappear from few
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player images when the game player executes part operations. For example, during the
tabletop game, the game player puts his hand at a lower end of the game tabletop, in this
case, it may lead to the fact that the player image does not carry the feature information
of the game player. At this time, if a small number of frames of player images do not
carry the feature information of the game player, it may lead to false determination of the
residence time of the game player on the game tabletop. Therefore, the probability of
false determination of the residence time of the game player on the game tabletop can be

reduced through the above-mentioned steps.

[ 00172] In the embodiments of the disclosure, the specified part may include at least

one of a face, a hand, or a fingerprint.

[ 00173] In the embodiments of the disclosure, a five-sense-organ feature, a key point
feature, etc. of the game player may be determined by analyzing the facial feature of the
game player in the player image. The length of fingers, the size of palms, the density of
palm prints, etc. of the game player may be determined by analyzing the hand feature of
the game player in the player image. The basic shape of the fingerprint of the game
player may be determined by analyzing the fingerprint of the game player in the game
image. Any local feature above may objectively and uniquely represent the feature
information of the game player, so as to provide an objective basis for the accuracy of

identification information.

[ 00174] The residence time determination method provided by the embodiments of the

disclosure may further include the following operations.

[ 00175] The player image is analyzed to determine the associated part in the player
image. The feature information of the associated part in the player image is analyzed to

determine the existence time.

[ 00176] The associated part includes at least one other part, associated with the
specified part, of the game player.

[ 00177] In the embodiments of the disclosure, the associated part may include at least
one other part that is directly associated with the specified part of the game player. For

example, when the specified part is a hand, the associated part may include an upper arm.

30



When the specified part is a fingerprint, the associated part may include fingers, and the
whole hand. When the specified part is a face, the associated part may include a neck, a
neck and a shoulder, etc. In some embodiments, the associated part may include at least
one other part that is indirectly associated with the specified part of the game player. For
example, when the specified part is a hand, the associated part may include a shoulder

and a neck.

[ 00178] In the embodiments of the disclosure, the associated part may include any part
of the game player included in the player image. Exemplarily, the feature information of
the specified part in a plurality of frames of player images are analyzed, and pixel
expansion is performed to the periphery in the player image by taking the feature
information of the specified part as a pixel center. Body parts of the game player
corresponding to the feature information included in a pixel expansion area may all be
associated parts. Exemplarily, the number of the expanded pixels when the pixel
expansion is performed to the periphery in the player image by taking the feature
information of the specified part as a pixel center may be adjusted flexibly according to

the information, such as the resolution of the player image.

[ 00179] In the embodiments of the disclosure, association analysis may be performed
on the feature information of the associated part in the player image and the feature
information of the specified part, and the existence time is determined according to a
result of the association analysis. Exemplarily, if the relative position relationship
between the specified part and the associated part included in the result of the association
analysis indicates that the distance between at least one of the specified part or the
associated part and the game tabletop is less than a third distance threshold value, the
existence time may be counted continuously. On the contrary, the existence time is

stopped counting.

[ 00180] In the embodiments of the disclosure, the existence time may be determined by
analyzing the feature information of the associated part in the player image when the
player image does not carry the feature information of the specified part. Exemplarily, the
feature information of the associated part in the player image may be analyzed by using

an analysis method for the feature information of the specified part described in the
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foregoing embodiments, which is not described in detail herein. In such a manner, the
feature information of the associated part may still be analyzed to determine the existence
time when the player image does not carry the feature information of the specified part,

so that the determination of the existence time is more flexible and robust.

[ 00181] In embodiments of the disclosure, the operation that the feature information of
the associated part in the player image is analyzed to determine the existence time may

include the following operation.

[ 00182] The feature information of the associated part is analyzed to determine the
existence time when the player image does not carry the feature information of the

specified part.

[ 00183] In the embodiments of the disclosure, the associated part in the player image
may also be determined and then the feature information of the associated part in the
player image is analyzed to determine the existence time when the player image does not
carry the feature information of the specified part. Some special operations may be
executed by the game player during the tabletop game, so that the player image collected
by the image collection apparatus cannot carry the feature information of the specified
part. Therefore, the above-mentioned method provided by the embodiments of the
disclosure can reduce the probability of an existence time statistical error caused by that

fact that the player image does not carry the feature information of the specified part.

[ 00184] The residence time determination method provided by the embodiments of the

disclosure may further include the following operations.

[ 00185] The residence time of a game player on a game tabletop is sent to a

management device of a game place.
[ 00186] The game place is provided with at least one game tabletop.

[ 00187] In the embodiments of the disclosure, the buffer storage space corresponding
to the game tabletop stores the residence time of the game player on the game tabletop in
real time. After it is determined that the game player leaves the game tabletop, a data

processing apparatus in the buffer storage space may send the residence time of the game
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player on the game tabletop to the management device of the game place. Exemplarily,
the buffer storage space may also store the game state of the game player on the game
tabletop, for example, the type of the tabletop game that the game player participates in
the game tabletop, body actions of the game player in the tabletop game, etc. In some
embodiments, communication connection may be established between the management
device of the game place and the buffer storage space corresponding to each game

tabletop.

[ 00188] In the embodiments of the disclosure, unified management of the residence
time of the game player in each game tabletop may be realized by sending the residence
time of the game player in the game tabletop to the management device of the game
place, so as to provide comprehensive data support for the determination of a trajectory

of the game player in the game place.

[ 00189] In the embodiments of the disclosure, the trajectory of the game player in the
game place may also be determined according to the residence time of the game player

on each game tabletop and the timestamp of the player image.

[ 00190] It can be seen that the trajectory of the game player in the game place may be
obtained through the embodiments of the disclosure, so as to realize the tracking of the

trajectory of the game player.

[ 00191] The following is an exemplary description of an embodiment of the disclosure
in combination with an application scenario. In the application scenario, the image
collection apparatus may include at least one camera arranged on the periphery of the

game tabletop.
[ 00192] The game in a game scenario may be a poker game or other types of games.

[ 00193] In the game scenario, a plurality of frames of player images on the periphery of
the game tabletop may be collected by the camera, and then the plurality of collected
player images are sent to an edge computing device in a game place. In the edge
computing device, each frame of player image of the plurality of frames of player images
is detected and identified to obtain feature information of the specified part of the player

image.
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[ 00194] The edge computing device determines identification information of the game
player according to the feature information of the specified part in the player image. The
edge computing device may also determine the residence time of the game player on the
game tabletop on the basis of the identification information of the game player and the

existence time of the feature information of the game player in the player image.

[ 00195] In some embodiments, the identification information of the game player may
be determined according to a matching relationship between the feature information of
the specified part in the game player and the feature information of the specified part
included in an identification information set. Exemplarily, the identification information
set may be stored in a memory of an edge computing device. If the memory of the edge
computing device does not store the identification information set, or the memory of the
edge computing device stores the identification information set but the identification
information set does not store feature information of a specified part of a current game
player, then the identification information set may be acquired from a cloud device, and
then identification information of the game player may be determined on the basis of the
identification information set and the feature information of the specified part of a player

image.

[ 00196] In some embodiments, the residence time of a game player on a game tabletop
may be determined according to the storage duration of the identification information of
the game player in the buffer storage space corresponding to the game tabletop, the
existence time of the feature information of the specified part of the game player in the
player image, a first threshold value, a second threshold value, etc. A specific

implementation manner is described as the foregoing embodiments.

[ 00197] In some scenarios, an edge computing device of a game place may accurately
grasp the residence time of a game player on at least one game tabletop in real time by a
residence time determination method provided by the embodiments of the disclosure, so

as to accurately acquire the trajectory information of the game player in the game place.

[ 00198] FIG. 3 is an architecture diagram of the residence time determination method

for a game area provided by the embodiments of the disclosure.
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[ 00199] In FIG. 3, there may be a plurality of cameras 301 arranged on the periphery of
the game tabletop. A buffer storage space corresponding to the game tabletop and a
management apparatus of the game tabletop may be arranged in a management module
302. The management module 302 may acquire an identification information set from a
data storage system 303 after obtaining a player image collected by the camera 301, and
determine the identification information of the game player according to the
identification information set and the feature information of an execution part of the

player image.

[ 00200] In FIG. 3, the camera 301 may collect the player image at a time interval of 5
seconds to 10 seconds, and send the player image to the management module 302 for the
management module 302 to analyze the residence time of the game player on the game
tabletop. The management module 302 may also analyze the player image to acquire a
game state of the game player on the game tabletop, for example, the game player
participates in the game or leaves the game tabletop, and the time when the game player
participates in the game or leaves the game tabletop. The management module 302 may
further send at least one type of the above-mentioned information to the management
system 304 when it is determined that the game player leaves the game tabletop.
Exemplarily, the management system 304 may be a Graphical Table Terminal (GTT), and
the data storage system 303 may be 1B 1CL.

[ 00201] In the embodiments of the disclosure, the management module 302, the data
storage system 303, and the management system 304 may be arranged at an Artificial
Intelligence Node (Al Node) of the edge computing device. The camera 301 may be an
additional device of the Al Node, and provides a player image for the AI Node. The Al
Node may acquire an identification information set from the cloud device, so that the Al
Node determines the identification information of the game player in real time and
further determine the residence time of the game player on the game tabletop, so as to
realize accurate tracking of a game trajectory of the game player in the game place under

the coordination of the edge computing device and the cloud device.

[ 00202] In some scenarios, for example, emergencies of the outbreak of epidemic

infectious diseases and safety events, the residence time determination method provided
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by the embodiments of the disclosure can quickly determine entertainment trajectory
information of each game player in the game place, so as to provide powerful guarantee

for rapid processing of the emergencies.

[ 00203] It can be understood by those skilled in the art that, in the above-mentioned
method of the specific implementation manners, the writing sequence of each step does
not mean a strict execution sequence and is not intended to form any limitation to the
implementation process and a specific execution sequence of each step should be

determined by functions and probable internal logic thereof.

[ 00204] The embodiments of the disclosure provide a residence time determination
apparatus on the basis of the residence time determination method provided by the

foregoing embodiments.

[ 00205] FIG. 4 is a schematic structural diagram of a residence time determination
apparatus provided by the embodiments of the disclosure. As shown in FIG. 4, the
apparatus may include an acquisition module 401, a first determination module 402, and

a second determination module 403.

[ 00206] The acquisition module 401 is configured to acquire a player image that is
collected by an image collection apparatus and includes a specified part of a game player.

The image collection apparatus is deployed in a game area.

[ 00207] The first determination module 402 is configured to determine identification
information of game player on basis of feature information of the specified part in player

image.

[ 00208] The second determination module 403 is configured to determine the residence
time of the game player in the game area on the basis of the identification information of
the game player and the existence time of the feature information of the game player in

the player image.

[ 00209] In some embodiments, the first determination module 402 is configured to
determine the identification information of the game player on the basis of feature

information of specified part in the player image, which includes the following
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operations.

[ 00210] An identification information set including the identification information of at
least one game player is acquired. The identification information set includes the feature
information of the specified part of the at least one game player, and the identification
information corresponding to the feature information of the specified part of the at least

one game player.

[ 00211] The identification information is determined on basis of the identification

information set and the feature information of the specified part.

[ 00212] In some embodiments, the acquisition module 401 is configured to acquire an
identification information set including the identification information of at least one

game player, which includes the following operations.

[ 00213] The identification information set is acquired from an edge computing device
when the edge computing device stores the identification information set; and/or the
identification information set is acquired from a cloud device when the edge computing

device does not store the identification information set.

[ 00214] In some embodiments, the second determination module 403 is configured to
determine the residence time of the game player in the game area on the basis of the
identification information of the game player and the existence time of the feature

information of the game player, which includes the following operation.

[ 00215] The residence time of the game player, corresponding to the identification
information, in the game area is determined on the basis of the existence time when the
identification information of the game player is stored in a buffer storage space

corresponding to the game area.

[ 00216] In some embodiments, the first determination module 402 is configured to
analyze the player image, and store the identification information of the game player in
the buffer storage space corresponding to the game area when it is determined that the

game player executes a specified operation.
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[ 00217] In some embodiments, the acquisition module 401 is configured to acquire the
storage duration of the identification information of the game player in the buffer storage
space when the identification information of the game player is stored in the buffer

storage space.

[ 00218] The second determination module 403 is configured to analyze the validity of
the feature information of the specified part in the player image to determine the

existence time when the storage duration is greater than a first threshold value.

[ 00219] In some embodiments, the apparatus further includes a sending module, which
is configured to send at least one of the identification information of the game player, the
feature information of the game player, or the current position information of the game
player to a management device of the game place when the storage duration is greater

than a second threshold value.

[ 00220] In some embodiments, the second determination module 403 is configured to
determine the residence time of the game player in the game area, which includes the

following operation.

[ 00221] The residence time of the game player in the game area is determined on the
basis of the identification information of the game player and the existence time of the
feature information of the game player in the player image when the duration that the
player image does not carry the feature information of the game player is greater than a

third threshold value.

[ 00222] In some embodiments, the second determination module 403 is configured to
analyze the game image to determine an associated part in the player image. The
associated part includes at least one other part, associated with specified part, of the game

player.

[ 00223] The second determination module 403 is further configured to analyze the
feature information of the associated part in the player image to determine the existence

time.

[ 00224] In some embodiments, the second determination module 403 is configured to

38



analyze the feature information of the associated part in the player image to determine

the existence time, which includes the following operation.

[ 00225] The feature information of the associated part is analyzed to determine the
existence time when the player image does not carry the feature information of the

specified part.

[ 00226] In some embodiments, the second determination module 403 is further
configured to determine the trajectory of the game player in the game place according to
the residence time of the game player in each game area and the timestamp of the player

image.

[ 00227] In some embodiments, the sending module is configured to send the residence
time of the game player in the game area to the management device of the game place.

The game place is provided with at least one the game areas.

[ 00228] In some embodiments, the specified part includes at least one of a face, a hand,

or a fingerprint.

[ 00229] In actual application, all of the acquisition module 401, the first determination
module 402, and the second determination module 403 can be implemented by using the
processor in the edge computing device. The above processor may be at least one of the
ASIC, the DSP, the DSPD, the PLD, the FPGA, the CPU, the controller, the

microcontroller, or the microprocessor.

[ 00230] Based on the same technical concept as the foregoing embodiments, the
embodiments of the disclosure further provide an edge computing device. The edge
computing device is used for acquiring a player image that is collected by an image
collection apparatus and includes a specified part of a game player. The player image is

continuously collected by the image collection apparatus.

[ 00231] FIG. 5 is a structural diagram of an edge computing device 5 provided by an
embodiment of the disclosure. As shown in FIG. 5, the edge computing device 5 may

include a memory 501 and a processor 502.
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[ 00232] The memory 501 stores a computer executable instruction.

[ 00233] Any residence time determination method in the foregoing embodiments can
be implemented when the processor 502 executes the computer executable instruction

stored in the memory 501.

[ 00234] In addition, various functional modules in the embodiments may be integrated
into one processing unit, or each of the units may exist alone physically, or two or more
units are integrated into one unit. The integrated unit may be implemented in a form of

hardware, or may be implemented in a form of a software functional module.

[ 00235] When the integrated unit is implemented in the form of software function
module and is not sold or used as an independent product, it can be stored in a computer
readable storage medium. Based on such an understanding, the technical solutions of the
embodiment essentially, or the part contributing to the prior art, or all or some of the
technical solutions may be implemented in a form of a software product. The software
product is stored in a storage medium and includes several instructions for instructing a
computer device (which may be a personal computer, a server, a network device, or the
like) or a processor (processor) perform all or some of the steps of the methods described
in the embodiments. The foregoing storage medium includes: any medium that can store
program code, such as a USB flash drive, a removable hard disk, a read-only memory
(Read Only Memory, ROM), a random access memory (Random Access Memory,
RAM), a magnetic disk, or an optical disc.

[ 00236] Specifically, a computer program instruction corresponding to a residence time
determination method in the embodiment can be stored on storage media, such as a
compact disc, a hard disc, and a USB flash disc. When the computer program instruction
corresponding to the residence time determination method in the storage medium is read
or executed by an electronic device, any residence time determination method in the

foregoing embodiments is implemented.

[ 00237] The above description of various embodiments tends to emphasize the
differences among various embodiments, and their same points or similarities can be

referred to each other. For simplicity, it will not be repeated here.
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[ 00238] The methods disclosed in various method embodiments provided in the

disclosure may be freely combined without conflicts to obtain new method embodiments.

[ 00239] The characteristics disclosed in various product embodiments provided in the

disclosure may be freely combined without conflicts to obtain new product embodiments.

[ 00240] The characteristics disclosed in various method or device embodiments
provided in the disclosure may be freely combined without conflicts to obtain new

method embodiments or device embodiments.

[ 00241] It is to be noted that the above-mentioned computer readable storage medium
may be a memory such as an ROM, a Programmable Read-Only Memory (PROM), an
Erasable Programmable Read-Only Memory (EPROM), an Electrically Erasable
Programmable Read-Only Memory (EEPROM), a Ferromagnetic Random Access
Memory (FRAM), a flash memory, a magnetic surface memory, an optical disk, or a
Compact Disc Read-Only Memory (CD-ROM), or may be any terminal including one or
any combination of the above-mentioned memories, such as a mobile phone, a computer,

a tablet device, and a personal digital assistant.

nn

[ 00242] It should be noted that in this specification, the term "comprise", "include", or
any other variant thereof is intended to cover a non-exclusive inclusion, so that a process,
a method, an article, or an apparatus that includes a list of elements not only includes
those elements but also includes other elements that are not expressly listed, or further
includes elements inherent to such process, method, article, or apparatus. In absence of
more constraints, an element preceded by "includes a ..." does not preclude existence of
other identical elements in the process, method, article, or apparatus that includes the

element.

[ 00243] The sequence numbers of the embodiments of the disclosure are adopted not to

represent superiority-inferiority of the embodiments but only for description.

[ 00244] According to the description of the foregoing implementations, a person
skilled in the art can clearly understand that the method in the foregoing embodiments
may be implemented by software in addition to a necessary universal hardware node or

by hardware only. In most cases, the former is a more preferred implementation. Based
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on such an understanding, the technical solutions of this disclosure essentially or a part
thereof that contributes to art technologies may be embodied in a form of a software
product. The computer software product is stored in a storage medium (for example, a
ROM/RAM, a magnetic disk, or an optical disc), and includes several instructions for
instructing a terminal Device (which may be a mobile phone, a computer, a server, an air
conditioner, a network device, or the like) to perform the methods described in the

embodiments of this disclosure.

[ 00245] The disclosure is described with reference to the flowcharts and/ or block
diagrams of the method, the device (system), and the computer program product
according to the embodiments of this disclosure. It is to be understood that each flow
and/or block in the flowcharts and/or the block diagrams and a combination of the flows
and/or the blocks in the flowcharts and/or the block diagrams may be implemented by
computer program instructions. These computer programs can be provided to a universal
computer, a special-purpose computer, an embedded processor, or processors of other
programmable data processing devices to produce a machine, so that the instructions
executed by the computer or the processors of other programmable data processing
devices produce an apparatus for implementing functions specified in one or more flows

in the flowcharts and/ or one or more blocks in the block diagrams.

[ 00246] These computer program instructions can also be stored in a computer readable
memory capable of guiding a computer or other programmable data processing devices
to work in a specific way, so that instructions stored in the computer readable memory
produce a product including an instruction apparatus that implements functions specified

in one or more flows in the flowcharts and/or one or more blocks in the block diagrams.

[ 00247] These computer program instructions can also be loaded to a computer or other
programmable data processing devices, so that a series of operating steps are performed
on the computer or other programmable data processing devices to produce a computer-
implemented process, and therefore instructions executed on the computer or the other
programmable data processing devices provide steps for implementing functions
specified in one or more flows in the flowcharts and/or one or more blocks in the block

diagrams.
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[ 00248] The above description is only preferred embodiments of the disclosure, and
thus does not limit the patent scope of the disclosure. Equivalent structure or equivalent
process transformations made by the specification and the contents of the accompanying
drawings, or directly or indirectly applied to other related technical fields, are all

included in the protection scope of the patent of the disclosure.
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CLAIMS

1. A residence time determination method, comprising:

acquiring a player image that is collected by an image collection apparatus and
comprises a specified part of a game player, wherein the image collection apparatus is

deployed in a game area;

determining identification information of the game player on the basis of feature

information of the specified part in the player image; and

determining residence time of the game player in the game area on the basis of the
identification information of the game player and existence time of the feature information of

the game player in the player image,
wherein the method further comprises:

acquiring storage duration of the identification information of the game player in a
buffer storage space corresponding to the game area in a case where the identification

information of the game player is stored in the buffer storage space; and

determining the existence time by analyzing the validity of the feature information of
the specified in the player image in a case where the storage duration is greater than a first
threshold value.

2. The method of claim 1, wherein determining the identification information of the game

player on the basis of feature information of the specified part in the player image comprises:

acquiring an identification information set comprising the identification information of
at least one game player, wherein the identification information set comprises the feature
information of the specified part of the at least one game player, and the identification
information corresponding to the feature information of the specified part of the at least one

game player; and
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determining the identification information on the basis of the identification
information set and the feature information of the specified part.

3. The method of claim 2, wherein acquiring an identification information set comprising the

identification information of at least one game player comprises:

acquiring the identification information set from an edge computing device when the

edge computing device stores the identification information set; and/or

acquiring the identification information set from a cloud device when the edge

computing device does not store the identification information set.

4. The method of claim 1, wherein determining the residence time of the game player in the
game area on the basis of the identification information of the game player and the existence

time of the feature information of the game player comprises:

determining the residence time of the game player, corresponding to the identification
information, in the game area on the basis of the existence time in a case where the
identification information of the game player is stored in the buffer storage space

corresponding to the game area.

5. The method of claim 4, further comprising:

analyzing the player image, and storing the identification information of the game
player in the buffer storage space corresponding to the game area in a case where it is
determined that the game player executes a specified operation.

6. The method of claim 1, further comprising:
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sending at least one of the identification information of the game player, the feature
information of the game player, or the current position information of the game player to a
management device of the game place in a case where the storage duration is greater than a

second threshold value.

7. The method of claim 1, wherein determining the residence time of the game player in the

game area COmprises:

determining the residence time of the game player in the game area on the basis of the
identification information of the game player and the existence time of the feature information
of the game player in the player image in a case where a duration in which the image player
does not carry the feature information of the game player is greater than a third threshold

value.

8. The method of claim 1, further comprising:

analyzing the player image to determine an associated part in the player image,
wherein the associated part comprises at least one other part, associated with the specified

part, of the game player; and

analyzing the feature information of the associated part in the player image to

determine the existence time.

9. The method of claim 8, wherein analyzing the feature information of the associated part in

the player image to determine the existence time comprises:

analyzing the feature information of the associated part to determine the existence
time in a case where the player image does not carry the feature information of the specified

part.
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10. The method of any one of claims 1 to 8, further comprising:

sending the residence time of the game player in the game area to the management

device of the game place, wherein the game place is provided with at least one the game area.

11. The method of claim 10, further comprising:

determining a trajectory of the game player in the game place according to the

residence time of the game player in each game area and a timestamp of the player image.

12. The method of any one of claims 1 to 8, wherein the specified part comprises at least one

of a face, a hand, or a fingerprint.

13. An edge computing device, configured to acquire a player image that is collected by an
image collection apparatus and comprises a specified part of a game player, wherein the
image collection apparatus is deployed in a game area;

the edge computing device comprises a processor and a memory;
the memory stores a computer executable instruction; and

the processor is configured to execute the computer executable instruction stored in
the memory to:

acquire a player image that is collected by an image collection apparatus and
comprises a specified part of a game player, wherein the image collection apparatus is

deployed in a game area;

determine identification information of the game player on the basis of feature

information of the specified part in the player image; and

determine residence time of the game player in the game area on the basis of the
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identification information of the game player and existence time of the feature information of

the game player in the player image,

wherein the processor is further configured to execute the computer executable

instruction stored in the memory to:

acquire storage duration of the identification information of the game player in a
buffer storage space corresponding to the game area in a case where the identification

information of the game player is stored in the buffer storage space; and

determine the existence time by analyzing the validity of the feature information of the
specified in the player image in a case where the storage duration is greater than a first

threshold value.

14. The edge computing device of claim 13, wherein when determining the identification
information of the game player on the basis of feature information of the specified part in the

player image, the processor is configured to:

acquire an identification information set comprising the identification information of
at least one game player, wherein the identification information set comprises the feature
information of the specified part of the at least one game player, and the identification
information corresponding to the feature information of the specified part of the at least one

game player; and

determine the identification information on the basis of the identification information

set and the feature information of the specified part.

15. The edge computing device of claim 13, wherein when determining the residence time of
the game player in the game area on the basis of the identification information of the game
player and the existence time of the feature information of the game player, the processor is

configured to:
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determine the residence time of the game player, corresponding to the identification
information, in the game area on the basis of the existence time in a case where the
identification information of the game player is stored in the buffer storage space

corresponding to the game area.

16. The edge computing device of claim 13, wherein when determining the residence time of

the game player in the game area, the processor is configured to:

determine the residence time of the game player in the game area on the basis of the
identification information of the game player and the existence time of the feature information
of the game player in the player image in a case where a duration in which the image player
does not carry the feature information of the game player is greater than a third threshold

value.

17. The edge computing device of claim 13, wherein the processor is further configured to:

analyze the player image to determine an associated part in the player image, wherein
the associated part comprises at least one other part, associated with the specified part, of the

game player; and

analyze the feature information of the associated part in the player image to determine

the existence time.

18. A computer storage medium, storing a computer executable instruction, wherein the

computer executable instruction is executed to:

acquire a player image that is collected by an image collection apparatus and
comprises a specified part of a game player, wherein the image collection apparatus is

deployed in a game area;

determine identification information of the game player on the basis of feature
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information of the specified part in the player image; and

determine residence time of the game player in the game area on the basis of the
identification information of the game player and existence time of the feature information of

the game player in the player image,
wherein the computer executable instruction is further executed to:

acquire storage duration of the identification information of the game player in a
buffer storage space corresponding to the game area in a case where the identification

information of the game player is stored in the buffer storage space; and

determine the existence time by analyzing the validity of the feature information of the
specified in the player image in a case where the storage duration is greater than a first

threshold value.

19. A computer program, comprising computer executable codes, wherein the computer

executable codes are executed to:

acquire a player image that is collected by an image collection apparatus and
comprises a specified part of a game player, wherein the image collection apparatus is

deployed in a game area;

determine identification information of the game player on the basis of feature

information of the specified part in the player image; and

determine residence time of the game player in the game area on the basis of the
identification information of the game player and existence time of the feature information of

the game player in the player image,
wherein the computer executable codes are further executed to:

acquire storage duration of the identification information of the game player in the
buffer storage space in a case where the identification information of the game player is stored

in a buffer storage space corresponding to the game area; and
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determine the existence time by analyzing the validity of the feature information of the
specified in the player image in a case where the storage duration is greater than a first

threshold value.
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