METHOD AND APPARATUS FOR DETECTING HUMAN BODY
AROUND GAME TABLE, ELECTRONIC DEVICE AND STORAGE
MEDIUM

TECHNICAL FIELD

[ 0001] The disclosure relates to the technical field of computer vision, and more
particularly, to a method and apparatus for detecting a human body around a game table,

an electronic device and a storage medium.

BACKGROUND

[ 0002] For a game scene, one or more cameras are usually arranged around a game

table to realize acquisition of two-dimensional images of the scene.

[ 0003] At present, human body detection processing may be carried out on the two-
dimensional images collected by the cameras, so that human body detection results
around the game table are obtained, the human body detection results all depend on the
two-dimensional images, while noise often exists in the two-dimensional images, so that

the accuracy and effectiveness of the human body detection results are low.

SUMMARY

[ 0004] Embodiments of the disclosure are intended to provide a method and apparatus
for detecting a human body around a game table, an electronic device and a storage

medium.

[ 0005] The technical solutions in the embodiments of the disclosure are implemented

as follows.

[ 0006] The embodiments of the disclosure provide a method for detecting a human



body around a game table, which includes the following operations.

[ 0007] Three-dimensional scene data of the game table collected by at least one three-

dimensional sensor arranged around the game table is acquired.

[ 0008] Human body detection information around the game table is acquired, where
the human body detection information includes detection information of at least one
human body.

[ 0009] The human body detection information is filtered based on the three-

dimensional scene data to obtain a human body detection result around the game table.

[ 0010] In the above method, the operation that the human body detection information
is filtered based on the three-dimensional scene data to obtain the human body detection

result around the game table includes the following operations.

[ 0011] The distance between each detected human body in the human body detection

information and the game table is determined based on the three-dimensional scene data.

[ 0012] The human body detection information at a distance exceeding a set threshold
value from the game table in the human body detection information is filtered to obtain

the human body detection result around the game table.

[ 0013] In the above method, the operation that the human body detection information

around the game table is acquired includes the following operations.

[ 0014] Two-dimensional image data of the game table collected by at least one two-

dimensional image sensor arranged around the game table is acquired.

[ 0015] The human body around the game table is detected based on the two-
dimensional image data to obtain two-dimensional human body detection information

around the game table.

[ 0016] In the above method, the number of the three-dimensional sensor arranged
round the game table is 1, and the three-dimensional scene data includes depth

information.



[ 0017] The operation that the distance between each detected human body in the
human body detection information and the game table is determined based on the three-

dimensional scene data includes the following operations.

[ 0018] Depth information of the game table and each human body in the two-
dimensional human body detection information is determined based on the three-

dimensional scene data.

[ 0019] The distance between each human body in the human body detection

information and the game table is determined based on the depth information.

[ 0020] In the above method, at least one three-dimensional sensor refers to a plurality
of three-dimensional sensors, and the plurality of three-dimensional sensors is distributed

at a plurality of different orientations around the game table.
[ 0021] The method further includes the following operation.

[ 0022] Complete three-dimensional data of the game table is constructed based on the
three-dimensional scene data of the game table collected by each three-dimensional

sensor in the plurality of three-dimensional sensors.

[ 0023] The operation that human body detection information around the game table is

acquired includes the following operation.

[ 0024] Human body detection is carried out based on the complete three-dimensional
data of the game table to obtain three-dimensional human body detection information

around the game table.
[ 0025] The method further includes the following operations.

[ 0026] Game prop detection is carried out based on the complete three-dimensional

data to obtain three-dimensional detection information of a game prop on the game table.

[ 0027] An operation relationship between the human body and the game prop is
determined based on the three-dimensional detection information of the game prop and

the three-dimensional human body detection information.



[ 0028] The method further includes the following operations.

[ 0029] Two-dimensional image data of the game table collected by at least one two-

dimensional image sensor arranged around the game table is acquired.

[ 0030] The human body around the game table and the game prop on the game table
are detected based on the two-dimensional image data to obtain two-dimensional human
body detection information around the game table and two-dimensional detection

information of the game prop on the game table.

[ 0031] In the above method, the operation that the operation relationship between the
human body and the game prop is determined based on the three-dimensional detection
information of the game prop and the three-dimensional human body detection

information include the following operations.

[ 0032] The two-dimensional human body detection information and the three-
dimensional human body detection information are fused to obtain multi-mode human

body detection information.

[ 0033] The two-dimensional detection information and the three-dimensional
detection information of the game prop are fused to obtain multi-mode detection

information of the game prop.

[ 0034] The operation relationship between the human body and the game prop is
determined based on the multi-mode human body detection information and the multi-

mode detection information of the game prop.

[ 0035] In the above method, the operation that the operation relationship between the
human body and the game props is determined based on the three-dimensional detection
information of the game prop and the three-dimensional human body detection

information include the following operations.

[ 0036] A first operation relationship between the human body and the game prop in a
two-dimensional plane is determined based on the two-dimensional human body
detection information and the two-dimensional detection information of the game prop.



[ 0037] A second operation relationship between the human body and the game prop in
a three-dimensional space is determined based on the three-dimensional human body

detection information and the three-dimensional detection information of the game prop.

[ 0038] The first operation relationship and the second operation relationship are fused

to obtain an operation relationship between the human body and the game prop.

[ 0039] The embodiments of the disclosure provide an apparatus for detecting a human

body around a game table, which includes an acquisition module and a detection module.

[ 0040] The acquisition module is configured to acquire three-dimensional scene data
of the game table collected by at least one three-dimensional sensor arranged around the
game table, and acquire human body detection information around the game table, where
the human body detection information includes detection information of at least one

human body.

[ 0041] The detection module is configured to filter the human body detection
information based on the three-dimensional scene data to obtain a human body detection

result around the game table.

[ 0042] In the above apparatus, the detection module is specifically configured to
determine the distance between each detected human body in the human body detection
information and the game table based on the three-dimensional scene data, and filter the
human body detection information at a distance exceeding a set threshold value from the
game table in the human body detection information to obtain the human body detection

result around the game table.

[ 0043] In the above apparatus, the acquisition module is specifically configured to
acquire two-dimensional image data of the game table collected by at least one two-
dimensional image sensor arranged around the game table, and detect the human body
around the game table based on the two-dimensional image data to obtain two-

dimensional human body detection information around the game table.

[ 0044] In the above apparatus, the number of the three-dimensional sensor arranged

round the game table is 1, and the three-dimensional scene data includes depth



information.

[ 0045] The detection module is specifically configured to determine depth information
of the game table and each human body in the two-dimensional human body detection
information based on the three-dimensional scene data, and determine the distance
between each human body in the two-dimensional human body detection information and
the game table based on the depth information.

[ 0046] The apparatus further includes a construction module, the at least one three-
dimensional sensor refers to a plurality of three-dimensional sensors, and the plurality of
three-dimensional sensors is distributed at a plurality of different orientations around the
game table.

[ 0047] The construction module is configured to construct complete three-
dimensional data of the game table based on the three-dimensional scene data of the
game table collected by each three-dimensional sensor in the plurality of three-

dimensional sensors.

[ 0048] The acquisition module is specifically configured to carry out human body
detection based on the complete three-dimensional data of the game table to obtain three-

dimensional human body detection information around the game table.

[ 0049] In the above apparatus, the detection module is further configured to carry out
game prop detection based on the complete three-dimensional data to obtain three-
dimensional detection information of a game prop on the game table, and determine an
operation relationship between the human body and the game prop based on the three-
dimensional detection information of the game prop and the three-dimensional human

body detection information.

[ 0050] In the above apparatus, the acquisition module is further configured to acquire
two-dimensional image data of the game table collected by at least one two-dimensional

image sensor arranged around the game table.

[ 0051] The detection module is further configured to detect the human body around

the game table and the game prop on the game table based on the two-dimensional image



data to obtain two-dimensional human body detection information around the game table
and two-dimensional detection information of the game prop on the game table.

[ 0052] The embodiments of the disclosure provide an electronic device, which
includes a first processor and a first memory. The first memory stores a computer
program executable on the first processor. When the first processor executes the program,
the method for detecting a human body around a game table is implemented.

[ 0053] The embodiments of the disclosure provide a system for detecting a human
body around a game table, which includes a second processor, a second memory, and at

least one three-dimensional sensor arranged around the game table.

[ 0054] The at least one three-dimensional sensor is configured to collect three-

dimensional scene data of the game table.

[ 0055] The second processor is configured to execute one or more programs stored in
the second memory, to implement the following steps: human body detection information
around the game table is acquired, where the human body detection information includes
detection information of at least one human body; and the human body detection
information is filtered based on the three-dimensional scene data to obtain a human body

detection result around the game table.

[ 0056] The system further includes at least one two-dimensional image sensor

arranged around the game table.

[ 0057] The at least one two-dimensional image sensor is configured to collect two-

dimensional image data of the game table.

[ 0058] The second processor is specifically configured to detect the human body
around the game table based on the two-dimensional image data to obtain two-

dimensional human body detection information around the game table.

[ 0059] The embodiments of the disclosure provide a computer-readable storage
medium, storing one or more programs. The one or more programs may be executed by

one or more processors, to implement the method for detecting a human body around a



game table.

[ 0060] The embodiments of the disclosure provide the method and apparatus for
detecting a human body around a game table, the electronic device and the storage
medium. The method includes that: three-dimensional scene data of the game table
collected by at least one three-dimensional sensor arranged around the game table is
acquired; human body detection information around the game table is acquired, where
the human body detection information includes detection information of at least one
human body; and the human body detection information is filtered based on the three-
dimensional scene data to obtain the human body detection result around the game table.
According to the technical solutions provided by the embodiments of the disclosure, the
three-dimensional scene data of the game table in a game scene is acquired by using the
three-dimensional sensor, and the human body detection information around the game

table is filtered, so that the accurate and effective human body detection result is obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0061] FIG. 1 illustrates a flowchart schematic diagram a method for detecting a

human body around a game table provided by an embodiment of the disclosure.

[ 0062] FIG. 2 illustrates a deployment schematic diagram | of an exemplary three-

dimensional sensor provided by an embodiment of the disclosure.

[ 0063] FIG. 3 illustrates a deployment schematic diagram Il of an exemplary three-

dimensional sensor provided by an embodiment of the disclosure.

[ 0064] FIG. 4 illustrates a deployment schematic diagram Ill of an exemplary three-

dimensional sensor provided by an embodiment of the disclosure.

[ 0065] FIG. 5 illustrates a structural schematic diagram an apparatus for detecting a

human body around a game table provided by an embodiment of the disclosure.

[ 0066] FIG. 6 illustrates a structural schematic diagram of an electronic device

provided by an embodiment of the disclosure.



[ 0067] FIG. 7 illustrates a structural schematic diagram of a system for detecting a
human body around a game table provided by an embodiment of the disclosure.

DETAILED DESCRIPTION

[ 0068] A clear and complete description on the technical solutions in the embodiments
of the disclosure will be given below, in combination with the accompanying drawings in

the embodiments of the disclosure.

[ 0069] The embodiments of the disclosure provide a method for detecting a human
body around a game table. The execution main body may be an apparatus for detecting a
human body around a game table. For example, the method for detecting a human body
around a game table may be executed by a terminal device or a server or other electronic
devices. The terminal device may be User Equipment (UE), a mobile device, a user
terminal, a terminal, a cell phone, a cordless phone, a Personal Digital Assistant (PDA), a
handheld device, a computing device, a vehicle-mounted device, a wearable device, etc.
In some possible implementation modes, the method for detecting a human body around
a game table may be implemented by enabling a processor to call a computer-readable

instruction stored in a memory.

[ 0070] FIG. 1 illustrates a flowchart schematic diagram a method for detecting a
human body around a game table provided by an embodiment of the disclosure. As
shown in FIG. 1, the method for detecting a human body around a game table mainly

includes the following steps.

[ 0071] In S101, three-dimensional scene data of the game table collected by at least

one three-dimensional sensor arranged around the game table is acquired.

[ 0072] In the embodiment of the disclosure, an apparatus for detecting a human body
may acquire the three-dimensional scene data of the game table collected by at least one

three-dimensional sensor arranged around the game table.

[ 0073] It is to be noted that, in the embodiment of the disclosure, at least one three-



dimensional sensor may be arranged around the game table. Specifically, the number of
the specific three-dimensional sensor and the position of the three-dimensional sensor
arranged round the game table may be set according to actual requirements, and are not

limited by the embodiment of the disclosure.

[ 0074] It is to be noted that, in the embodiment of the disclosure, the three-
dimensional sensor is a sensor supporting acquisition of complete three-dimensional data;
the three-dimensional sensor may specifically be a laser radar, a depth camera or the like,

which is not limited by the embodiment of the disclosure.

[ 0075] It is to be understood that, in some embodiments of the disclosure, in a case
that one three-dimensional sensor is arranged around the game table, in the sensing range
of the three-dimensional sensor, actually, three-dimensional scene data of the game table
may only be collected from one orientation around the game table, i.e., the three-
dimensional scene data acquired by some embodiments of the disclosure is the three-
dimensional scene data of one view angle around the game table. In a case that a plurality
of three-dimensional sensors are arranged round the game table and distributed at a
plurality of different orientations of the game table, the sensing range of each three-
dimensional sensor may cover the game table and a part of area round the game table,
each three-dimensional sensor may acquire three-dimensional scene data of one view
angle of the game table, and the three-dimensional scene data of multiple view angles are

spiced to obtain the three-dimensional scene data of the whole game table.

[ 0076] FIG. 2 illustrates a deployment schematic diagram | of an exemplary three-
dimensional sensor provided by an embodiment of the disclosure. FIG. 3 illustrates a
deployment schematic diagram Il of an exemplary three-dimensional sensor provided by
an embodiment of the disclosure. As shown in FIGS. 2 and 3, in an embodiment of the
disclosure, two three-dimensional sensors, namely, a three-dimensional sensor a and a
three-dimensional sensor b, are arranged around the game table, and the two three-
dimensional sensors are arranged on two parallel sides of the game table, and may sense
information of the game table and a human body around the game table in two

orientations as three-dimensional scene data.

[ 0077] In S102, human body detection information around the game table is acquired,
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where the human body detection information includes detection information of at least

one human body.

[ 0078] In the embodiment of the disclosure, the apparatus for detecting a human body
may acquire the three-dimensional scene data of the game table, and may also acquire the
human body detection information around the game table, and the human body detection
information includes the detection information of at least one human body. The detection

information specifically may include information such as location and/or attributes.

[ 0079] It is to be noted that, in the embodiment of the disclosure, the apparatus for
detecting a human body acquires the human body detection information around the game
table, two-dimensional human body detection information around the game table may be
acquired, or three-dimensional human body detection information around the game table
may be acquired, which is not limited by the embodiment of the disclosure. The two-
dimensional human body detection information and the three-dimensional human body
detection information may be acquired by carrying out human body detection on two-

dimensional images and three-dimensional data around the game table respectively.

[ 0080] Optionally, the step that the human body detection information around the
game table is acquired includes the following steps: two-dimensional image data of the
game table collected by at least one two-dimensional image sensor arranged around the
game table is acquired; and the human body around the game table is detected based on
the two-dimensional image data to obtain the two-dimensional human body detection

information around the game table.

[ 0081] It is to be noted that, in the embodiment of the disclosure, at least one two-
dimensional image sensor may be arranged around the game table and configured to
collect the two-dimensional image data of the game table. In this way, the apparatus for
detecting a human body may acquire the two-dimensional image data of the game table
through communication interaction with the at least one two-dimensional image sensor.
Further, human body detection around the game table is carried out by adopting a human
body detecting algorithm aiming at the image data based on the two-dimensional image
data, and thus the two-dimensional human body detection information around the game

table is obtained. Specifically, the number and position of the two-dimensional image
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sensor are not limited by the embodiment of the disclosure.

[ 0082] Optionally, at least one three-dimensional sensor refers to a plurality of three-
dimensional sensors, the plurality of three-dimensional sensors is distributed at a
plurality of different orientations around the game table, and the apparatus for detecting a
human body may perform the following steps. Complete three-dimensional data of the
game table is constructed based on the three-dimensional scene data of the game table
collected by each three-dimensional sensor in the plurality of three-dimensional sensors.
The step that the apparatus for detecting a human body acquires the human body
detection information around the game table include the following step: human body
detection is carried out based on the complete three-dimensional data of the game table to

obtain three-dimensional human body detection information around the game table.

[ 0083] It is to be noted that, in a case that a plurality of three-dimensional sensors is
arranged around the game table and the plurality of three-dimensional sensors is
distributed at a plurality of different orientations around the game table, the apparatus for
detecting a human body may also fuse the three-dimensional scene data of the game table
collected by different three-dimensional sensors, so as to construct complete three-
dimensional data around the game table which is free of shielding, complete in view and
complete in information. Here, the complete three-dimensional data may be three-

dimensional point cloud data.

[ 0084] It is to be understood that, in the embodiment of the disclosure, in a case that
complete three-dimensional data of the game table is constructed, human body detection
may be carried out on the complete three-dimensional data of the game table by adopting
a human body detecting algorithm for the complete three-dimensional data, so as to
obtain the three-dimensional human body detection information around the game table.
Compared with the two-dimensional human body detection information around the game
table, the three-dimensional human body detection information further includes depth
information of the detected human body, that is, the information content is richer.

[ 0085] In the embodiment of the disclosure, in a case that the three-dimensional
human body detection information around the game table is obtained, the apparatus for

detecting a human body also performs the following steps: game prop detection is carried
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out based on the complete three-dimensional data to obtain three-dimensional detection
information of a game prop on the game table; and an operation relationship between the
human body and the game prop is determined based on the three-dimensional detection
information of the game prop and the three-dimensional human body detection

information.

[ 0086] It is to be understood that, in the embodiment of the disclosure, the complete
three-dimensional data of the game table includes related information of game props on
the game table, so that the apparatus for detecting a human body may detect the game
props based on the complete three-dimensional data to obtain the three-dimensional
detection information of the game props. Therefore, under the condition that the human
body detection information is the three-dimensional human body detection information,
the operation relationship between the human body and the game props is determined
based on the three-dimensional detection information of the game props and the three-
dimensional human body detection information, namely, the association between the
human body and the game props is realized. The apparatus for detecting a human body
determines the operation relationship between the human body and the game props,
specifically, match the depth information of the game props in the three-dimensional
detection information of the game props with the depth information of the human body in
the three-dimensional human body detection information .Of course, the operation may
also be realized based on other algorithms, which is not limited by the embodiment of the

disclosure.

[ 0087] It is to be understood that, in the embodiment of the disclosure, because the
complete three-dimensional data contains dense and complete information and has a wide
coverage range, the human body detection and game prop detection based on the
complete three-dimensional data may solve the problems of shielding, incomplete visual

field and incomplete information, and thus the detection accuracy is improved.

[ 0088] In some embodiments, the following steps may also be performed: two-
dimensional image data of the game table collected by at least one two-dimensional
image sensor arranged around the game table is acquired; and the human body around the

game table and the game prop on the game table are detected based on the two-
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dimensional image data to obtain two-dimensional human body detection information
around the game table and two-dimensional detection information of the game prop on

the game table.

[ 0089] It is to be noted that, in the embodiment of the disclosure, at least one two-
dimensional image sensor arranged around the game table may collect the two-
dimensional image data of the game table, and the apparatus for detecting a human body
may detect the human body around the game table based on the two-dimensional image
data to obtain the two-dimensional human body detection information around the game
table, and may also detect the game props on the game table to obtain the two-
dimensional detection information of the game props.

[ 0090] It is to be understood that, in the embodiment of the disclosure, for the
apparatus for detecting a human body, if only three-dimensional scene data of the game
table is acquired, human body detection information and detection information of game
props obtained based on the three-dimensional scene data are three-dimensional data, and
if two-dimensional image data of the game table is also obtained, the human body
detection information and the detection information of the game props obtained based on
the two-dimensional image data are two-dimensional data, which is not limited by the
embodiment of the disclosure.

[ 0091] It is to be understood that, in the embodiment of the disclosure, under the
condition that the apparatus for detecting a human body obtains the two-dimensional
human body detection information and the two-dimensional detection information of the
game props, in the process that the apparatus for detecting a human body determines the
operation relation between the human body and the game props based on the three-
dimensional detection information of the game props and the three-dimensional human
body detection information, the determination of the operational relationship may be
carried out in different ways in combination with the two-dimensional human body
detection information and the two-dimensional detection information of the game props,

the details will be described below.

[ 0092] Specifically, in the embodiment of the disclosure, under the condition that the

apparatus for detecting a human body obtains the two-dimensional human body detection
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information and the two-dimensional detection information of the game props, the step
that the apparatus for detecting a human body determines the operation relation between
the human body and the game props based on the three-dimensional detection
information of the game props and the three-dimensional human body detection
information include the following steps: the two-dimensional human body detection
information and the three-dimensional human body detection information are fused to
obtain multi-mode human body detection information; the two-dimensional detection
information and the three-dimensional detection information of the game props are fused
to obtain multi-mode detection information of the game props; and based on the multi-
mode human body detection information and the multi-mode detection information of the
game props, the operation relationship between the human body and the game props is
determined. The fusing mode of the two-dimensional human body detection information
and the three-dimensional human body detection information may include but is not
limited to one of: combination, splicing, weighted fusion, or selection according to

credibility.

[ 0093] It is to be understood that, in the embodiment of the disclosure, for the human
body and game props, corresponding two-dimensional detection information and three-
dimensional detection information are fused, and the obtained multi-modal human body
detection information and multi-modal detection information of the game props are rich
in data type and data volume, so that when the multi-modal human body detection
information and multi-modal detection information of the game props are adopted for
detecting the operation relationship between the human body and the game props, the

accuracy is high.

[ 0094] Specifically, in the embodiment of the disclosure, under the condition that the
apparatus for detecting a human body obtains the two-dimensional human body detection
information and the two-dimensional detection information of the game props, the step
that the apparatus for detecting a human body determines the operation relation between
the human body and the game props based on the three-dimensional detection
information of the game props and the three-dimensional human body detection
information may further include the following steps: based on the two-dimensional
human body detection information and the two-dimensional detection information of the

15



game props, a first operation relationship between the human body and the game props in
a two-dimensional plane is determined; based on the three-dimensional human body
detection information and the three-dimensional detection information of the game props,
a second operation relationship between the human body and the game props in a three-
dimensional space is determined; and the first operation relationship and the second
operation relationship are fused to obtain the operation relationship between the human

body and the game props.

[ 0095] The operation relationship between the human body and the game props is
used for representing whether the human body performs operation on the game props or
not and/or specific operation performed by the human body on the game props. In a game
scene, the human body may perform the operations including taking away, putting down,
moving positions and the like on the game props. By analyzing the operation relationship
between the human body and the game props, the game behavior may be automatically
monitored, and thus the analysis and monitoring for the game process are realized.

[ 0096] It is to be understood that, in the embodiment of the disclosure, the first
operation relationship and the second operation relationship determined by the apparatus
for detecting a human body are actually the operation relationships between the human
body and the game props determined in different dimensions, the apparatus for detecting
a human body fuses the operation relationships obtained in different dimensions, and the
obtained operation relationship may reflect the operation relationship between the human

body and the game props more accurately and completely.

[ 0097] In S103, the human body detection information is filtered based on the three-

dimensional scene data to obtain a human body detection result around the game table.

[ 0098] In the embodiment of the disclosure, under the condition that three-
dimensional scene data of the game table and human body detection information around
the game table are obtained, the apparatus for detecting a human body filters out human
bodies with small relevance with the game table, for example, the relative position
between the detected human body and the game table may be analyzed and detected
through the three-dimensional scene data, and the closer the relative position is, the larger

the relevance is, or whether the human body detected in the three-dimensional space is
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overlapped with the desktop or not may be analyzed according to the three-dimensional
scene data, and if the human body is not overlapped with the desktop, the corresponding
human body is filtered out. Therefore, the human body detection information may be
filtered based on the three-dimensional scene data to obtain a detection result of the
human body (with high likelihood of the person participating in the game) around the
game table.

[ 0099] Specifically, in some embodiments of the disclosure, the step that the apparatus
for detecting a human body filters the human body detection information based on the
three-dimensional scene data to obtain a human body detection result around the game
table, includes the following steps that: the distance between each detected human body
in the human body detection information and the game table is determined based on the
three-dimensional scene data; and the human body detection information at a distance
exceeding a set threshold value from the game table in the human body detection
information is filtered to obtain the human body detection result around the game table.

[ 00100] In some embodiments, the three-dimensional scene data may include depth
information. In addition, as described in S102, the human detection information around
the game table acquired by the apparatus for detecting a human body may be two-
dimensional human detection information, under the condition that the number of three-
dimensional sensor arranged around the game table is 1, the apparatus for detecting a
human body may determine depth information of the game table and each human body in
the two-dimensional human body detection information based on the three-dimensional
scene data, and determine the distance between each human body in the two-dimensional

human body detection information and the game table based on the depth information.

[ 00101] It is to be understood, the three-dimensional scene data may include depth
information, so that the apparatus for detecting a human body may match each human
body in the two-dimensional human body detection information with the three-
dimensional scene data, and corresponding depth information is determined. In addition,
the depth information of the game table may also be determined in the three-dimensional
scene data, therefore, the distance between each human body in the two-dimensional

human body detection information and the game table may be obtained in combination
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with the depth information of each human body in the two-dimensional human body

detection information.

[ 00102] In some embodiments, the three-dimensional scene data includes information
of three spatial dimensions round the game table, including, for example, three-
dimensional coordinate information of the human body around the table, the game table,
and objects on the game table. The distance between the human body and the game table
may be calculated according to the three-dimensional coordinate information of the
human body and the three-dimensional coordinate information of the game table. The
distance calculated through the spatial three-dimensional coordinates is more accurate, so
that a more accurate filtering result of the human body detection information may be

obtained.

[ 00103] It is to be understood, in the embodiment of the disclosure, the two-
dimensional human body detection information reflects related information of the human
body in a two-dimensional plane, which includes information of all detected human
bodies at different distances from the game table, the information of the human body
away from the game table is often not of interest to a user and does not need attention.
Therefore, the apparatus for detecting a human body may determine the distance between
each detected human body and the game table by means of the three-dimensional scene
data, so that the detection information of the human body with a large distance from the
game table is filtered from the human body detection information, the detection
information with the distance from the game table not exceeding a set threshold value is

selected, and an accurate and effective human body detection result is obtained.

[ 00104] FIG. 4 illustrates a deployment schematic diagram 11l of an exemplary three-
dimensional sensor provided by an embodiment of the disclosure. As shown in FIG. 4, in
the embodiment of the disclosure, the two-dimensional image data of the game table
acquired by the two-dimensional sensor is only two-dimensional plane data, human body
detection information may be detected from the two-dimensional image data, specifically,
including detection information of a player 1 and a player 2 around the game table, in
practice, only detection information of players close to the game table is needed, however,

the distance between the detected player 1 and the game table and the distance between
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the player 2 and the game table may not be known from the two-dimensional image data,
and therefore, three-dimensional scene data obtained by the three-dimensional sensor
may be used for determining the distance between the player 1 and the game table and
the distance between the player 2 and the game table, so that the detection information of

the player 2 may be filtered from the human body detection information.

[ 00105] The embodiments of the disclosure provide the method for detecting the
human body around the game table. The method includes that: three-dimensional scene
data of the game table collected by at least one three-dimensional sensor arranged around
the game table is acquired; human body detection information around the game table is
acquired, and the human body detection information includes detection information of at
least one human body; and the human body detection information is filtered based on the
three-dimensional scene data to obtain a human body detection result around the game
table. According to the technical solutions provided by the embodiments of the disclosure,
the three-dimensional scene data of the game table in the game scene is acquired by using
the three-dimensional sensor, and the human body detection information around the game

table is filtered, so that the accurate and effective human body detection result is obtained.

[ 00106] The embodiments of the disclosure provide an apparatus for detecting a human
body around a game table. FIG. 5 illustrates a structural schematic diagram an apparatus
for detecting a human body around a game table provided by an embodiment of the
disclosure. As shown in FIG. 5, the apparatus for detecting a human body around a game

table includes an acquisition module 501 and a detection module 502.

[ 00107] The acquisition module 501 is configured to acquire three-dimensional scene
data of the game table collected by at least one three-dimensional sensor arranged around
the game table, and acquire human body detection information around the game table,
where the human body detection information includes detection information of at least

one human body.

[ 00108] The detection module 502 is configured to filter the human body detection
information based on the three-dimensional scene data to obtain a human body detection

result around the game table.
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[ 00109] In an embodiment of the disclosure, the detection module 502 is specifically
configured to determine the distance between each detected human body in the human
body detection information and the game table based on the three-dimensional scene data,
and filter the human body detection information at a distance exceeding a set threshold
value from the game table in the human body detection information to obtain the human
body detection result around the game table.

[ 00110] In an embodiment of the disclosure, the acquisition module 501 is specifically
configured to acquire two-dimensional image data of the game table collected by at least
one two-dimensional image sensor arranged around the game table, and detect the human
body around the game table based on the two-dimensional image data to obtain two-

dimensional human body detection information around the game table.

[ 00111] In an embodiment of the disclosure, the number of the three-dimensional
sensor arranged round the game table is 1, and the three-dimensional scene data includes
depth information.

[ 00112] The detection module 502 is specifically configured to determine depth
information of the game table and each human body in the two-dimensional human body
detection information based on the three-dimensional scene data, and determine the
distance between each human body in the two-dimensional human body detection

information and the game table based on the depth information.

[ 00113] In an embodiment of the disclosure, the apparatus for detecting a human body
around a game table further includes a construction module (not shown in the figure), the
at least one three-dimensional sensor refers to a plurality of three-dimensional sensors,
and the plurality of three-dimensional sensors is distributed at a plurality of different

orientations around the game table.

[ 00114] The construction module is configured to construct complete three-
dimensional data of the game table based on the three-dimensional scene data of the
game table collected by each three-dimensional sensor in the plurality of three-

dimensional sensors.

[ 00115] The acquisition module 501 is specifically configured to carry out human body
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detection based on the complete three-dimensional data of the game table to obtain three-
dimensional human body detection information around the game table.

[ 00116] In an embodiment of the disclosure, the detection module 502 is further
configured to carry out game prop detection based on the complete three-dimensional
data to obtain three-dimensional detection information of a game prop on the game table,
and determine an operation relationship between the human body and the game props
based on the three-dimensional detection information of the game prop and the three-

dimensional human body detection information.

[ 00117] In an embodiment of the disclosure, the acquisition module 501 is further
configured to acquire two-dimensional image data of the game table collected by at least

one two-dimensional image sensor arranged around the game table.

[ 00118] The detection module 502 is further configured to detect the human body
around the game table and the game prop on the game table based on the two-
dimensional image data to obtain two-dimensional human body detection information
around the game table and two-dimensional detection information of the game prop on

the game table.

[ 00119] In an embodiment of the disclosure, the detection module 502 is specifically
configured to fuse the two-dimensional human body detection information and the three-
dimensional human body detection information to obtain multi-mode human body
detection information, fuse the two-dimensional detection information and the three-
dimensional detection information of the game prop to obtain multi-mode detection
information of the game prop, and determine the operation relationship between the
human body and the game prop based on the multi-mode human body detection

information and the multi-mode detection information of the game prop.

[ 00120] In an embodiment of the disclosure, the detection module 502 is specifically
configured to determine a first operation relationship between the human body and the
game prop in a two-dimensional plane based on the two-dimensional human body
detection information and the two-dimensional detection information of the game prop,

determine a second operation relationship between the human body and the game prop in
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a three-dimensional space based on the three-dimensional human body detection
information and the three-dimensional detection information of the game prop, and fuse
the first operation relationship and the second operation relationship to obtain the

operation relationship between the human body and the game prop.

[ 00121] The embodiments of the disclosure provide an electronic device. FIG. 6
illustrates a structural schematic diagram of an electronic device provided by an
embodiment of the disclosure. As shown in FIG. 6, in the embodiment of the disclosure,
the electronic device includes: a first processor 601 and a first memory 602. The first
memory 602 stores a computer program executable on the first processor 601. When the
first processor 601 implements the program, the method for detecting a human body

around a game table is implemented.

[ 00122] The embodiments of the disclosure provide a system for detecting a human
body around a game table. FIG. 7 illustrates a structural schematic diagram of a system
for detecting a human body around a game table provided by an embodiment of the
disclosure. As shown in FIG. 7, the system for detecting a human body around a game
table includes: a second processor 701, a second memory 702, and at least one three-

dimensional sensor 703 arranged around the game table.

[ 00123] The at least one three-dimensional sensor 703 is configured to collect three-

dimensional scene data of the game table.

[ 00124] The second processor 701 is configured to execute one or more programs
stored in the second memory 702, to implement the following steps: human body
detection information around the game table is acquired, and the human body detection
information includes detection information of at least one human body; and the human
body detection information is filtered based on the three-dimensional scene data to obtain

a human body detection result around the game table.

[ 00125] In an embodiment of the disclosure, the system further includes at least one

two-dimensional image sensor (not shown in the figure) arranged around the game table.

[ 00126] The at least one two-dimensional image sensor is configured to collect two-

dimensional image data of the game table.
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[ 00127] The second processor 601 is specifically configured to detect the human body
around the game table based on the two-dimensional image data to obtain two-

dimensional human body detection information around the game table.

[ 00128] The embodiments of the disclosure provide a computer-readable storage
medium, storing one or more programs; and the one or more programs may be executed
by one or more processors, to implement the method for detecting a human body around
a game table. The computer-readable storage medium may be a volatile memory such as
a Random-Access Memory (RAM), or a non-volatile memory such as a Read-Only
Memory (ROM), a flash memory, a Hard Disk Drive (HDD) or a Solid-State Drive
(SSD), or may also be a device including any one or combination of the above memories,

such as a mobile phone, a computer, a tablet and a PDA.

[ 00129] Those skilled in the art should understand that the embodiments of the
disclosure can provide a method, a system or a computer program product. Thus, forms
of hardware embodiments, software embodiments or embodiments integrating software
and hardware can be adopted in the disclosure. Moreover, a form of the computer
program product implemented on one or more computer available storage media
(including, but not limited to, a disk memory, an optical memory and the like) containing
computer available program codes can be adopted in the disclosure.

[ 00130] The disclosure is described with reference to flowcharts and/or block diagrams
of the method, the device (system) and the computer program product according to the
embodiments of the disclosure. It should 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 can be realized by computer program
instructions. These computer program instructions can be provided for a general
computer, a dedicated computer, an embedded processor or processors of other
programmable data processing devices to generate a machine, so that an apparatus for
realizing functions assigned in one or more flows of the flowcharts and/or one or more
blocks of the block diagrams is generated via instructions executed by the computers or

the processors of the other programmable data processing devices.

[ 00131] These computer program instructions can also be stored in a computer readable
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memory capable of guiding the computers or the other programmable data processing
devices to work in a specific mode, so that a manufactured product including an
instruction apparatus is generated via the instructions stored in the computer readable
memory, and the instruction apparatus realizes the functions assigned in one or more

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

[ 00132] These computer program instructions can also be loaded to the computers or
the other programmable data processing devices, so that processing realized by the
computers is generated by executing a series of operation steps on the computers or the
other programmable devices, and therefore the instructions executed on the computers or
the other programmable devices provide a step of realizing the functions assigned in one

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

[ 00133] The above are merely preferred embodiments of the disclosure, rather than a

limit to the protection scope of the disclosure.
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CLAIMS

1. A method for detecting a human body around a game table, comprising:

acquiring three-dimensional scene data of the game table collected by at least one

three-dimensional sensor arranged around the game table;

acquiring human body detection information around the game table, wherein the
human body detection information comprises detection information of at least one human

body; and

filtering the human body detection information based on the three-dimensional scene

data to obtain a human body detection result around the game table.

2. The method of claim 1, wherein filtering the human body detection information based on
the three-dimensional scene data to obtain the human body detection result around the game
table comprises:

determining a distance between each detected human body in the human body

detection information and the game table based on the three-dimensional scene data; and

filtering the human body detection information at a distance exceeding a set threshold
value from the game table in the human body detection information to obtain the human body

detection result around the game table.

3. The method of claim 2, wherein acquiring the human body detection information around

the game table comprises:

acquiring two-dimensional image data of the game table collected by at least one two-

dimensional image sensor arranged around the game table; and
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detecting the human body around the game table based on the two-dimensional image
data to obtain two-dimensional human body detection information around the game table.

4. The method of claim 3, wherein the number of the three-dimensional sensor arranged round

the game table is 1, and the three-dimensional scene data comprises depth information;

wherein determining the distance between each detected human body in the human body
detection information and the game table based on the three-dimensional scene data

comprises:

determining depth information of the game table and each human body in the two-
dimensional human body detection information based on the three-dimensional scene data;

and

determining the distance between each human body in the human body detection

information and the game table based on the depth information.

5. The method of claim 1 or 2, wherein the at least one three-dimensional sensor refers to a
plurality of three-dimensional sensors, and the plurality of three-dimensional sensors is

distributed at a plurality of different orientations around the game table;
wherein the method further comprises:

constructing complete three-dimensional data of the game table based on the three-
dimensional scene data of the game table collected by each three-dimensional sensor in the

plurality of three-dimensional sensors;
wherein acquiring the human body detection information around the game table comprises:

carrying out human body detection based on the complete three-dimensional data of
the game table to obtain three-dimensional human body detection information around the

game table.
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6. The method of claim 5, wherein the method further comprises:

carrying out game prop detection based on the complete three-dimensional data to

obtain three-dimensional detection information of a game prop on the game table; and

determining an operation relationship between the human body and the game prop
based on the three-dimensional detection information of the game prop and the three-

dimensional human body detection information.

7. The method of claim 6, wherein the method further comprises:

acquiring two-dimensional image data of the game table collected by at least one two-

dimensional image sensor arranged around the game table; and

detecting the human body around the game table and the game prop on the game table
based on the two-dimensional image data to obtain two-dimensional human body detection
information around the game table and two-dimensional detection information of the game

prop on the game table.

8. The method of claim 7, wherein determining the operation relationship between the human
body and the game prop based on the three-dimensional detection information of the game

prop and the three-dimensional human body detection information comprises:

fusing the two-dimensional human body detection information and the three-
dimensional human body detection information to obtain multi-mode human body detection

information;

fusing the two-dimensional detection information and the three-dimensional detection
information of the game prop to obtain multi-mode detection information of the game prop;

and
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determining the operation relationship between the human body and the game prop
based on the multi-mode human body detection information and the multi-mode detection

information of the game prop.

9. The method of claim 7, wherein determining the operation relationship between the human
body and the game prop based on the three-dimensional detection information of the game

prop and the three-dimensional human body detection information comprises:

determining a first operation relationship between the human body and the game prop
in a two-dimensional plane based on the two-dimensional human body detection information
and the two-dimensional detection information of the game prop;

determining a second operation relationship between the human body and the game
prop in a three-dimensional space based on the three-dimensional human body detection

information and the three-dimensional detection information of the game prop; and

fusing the first operation relationship and the second operation relationship to obtain

the operation relationship between the human body and the game prop.

10. An electronic device, comprising a first processor and a first memory, wherein the first
memory stores a computer program executable on the first processor, wherein when executing

the program, the first processor is configured to:

acquire three-dimensional scene data of the game table collected by at least one three-

dimensional sensor arranged around the game table;

acquire human body detection information around the game table, wherein the human

body detection information comprises detection information of at least one human body; and

filter the human body detection information based on the three-dimensional scene data

to obtain a human body detection result around the game table.
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11. The electronic device of claim 10, wherein when filtering the human body detection
information based on the three-dimensional scene data to obtain the human body detection

result around the game table, the processor is configured to:

determine a distance between each detected human body in the human body detection

information and the game table based on the three-dimensional scene data; and

filter the human body detection information at a distance exceeding a set threshold
value from the game table in the human body detection information to obtain the human body

detection result around the game table.

12. The electronic device of claim 11, wherein when acquiring the human body detection

information around the game table, the processor is configured to:

acquire two-dimensional image data of the game table collected by at least one two-
dimensional image sensor arranged around the game table; and

detect the human body around the game table based on the two-dimensional image

data to obtain two-dimensional human body detection information around the game table.

13. The electronic device of claim 12, wherein the number of the three-dimensional sensor
arranged round the game table is 1, and the three-dimensional scene data comprises depth

information;

wherein when determining the distance between each detected human body in the human
body detection information and the game table based on the three-dimensional scene data, the

processor is configured to:

determining depth information of the game table and each human body in the two-
dimensional human body detection information based on the three-dimensional scene data;

and

29



determining the distance between each human body in the human body detection
information and the game table based on the depth information.

14. The electronic device of claim 10 or 11, wherein the at least one three-dimensional sensor
refers to a plurality of three-dimensional sensors, and the plurality of three-dimensional
sensors is distributed at a plurality of different orientations around the game table;

wherein the processor is further configured to:

construct complete three-dimensional data of the game table based on the three-
dimensional scene data of the game table collected by each three-dimensional sensor in the
plurality of three-dimensional sensors;

wherein when acquiring the human body detection information around the game table, the

processor is configured to:

carry out human body detection based on the complete three-dimensional data of the
game table to obtain three-dimensional human body detection information around the game
table.

15. The electronic device of claim 14, wherein the processor is further configured to:

carry out game prop detection based on the complete three-dimensional data to obtain

three-dimensional detection information of a game prop on the game table; and

determine an operation relationship between the human body and the game prop based
on the three-dimensional detection information of the game prop and the three-dimensional
human body detection information.

16. The electronic device of claim 15, wherein the processor is further configured to:
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acquire two-dimensional image data of the game table collected by at least one two-

dimensional image sensor arranged around the game table; and

detect the human body around the game table and the game prop on the game table
based on the two-dimensional image data to obtain two-dimensional human body detection
information around the game table and two-dimensional detection information of the game

prop on the game table.

17. The electronic device of claim 16, wherein when determining the operation relationship
between the human body and the game prop based on the three-dimensional detection
information of the game prop and the three-dimensional human body detection information,

the processor is configured to:

fuse the two-dimensional human body detection information and the three-
dimensional human body detection information to obtain multi-mode human body detection

information;

fuse the two-dimensional detection information and the three-dimensional detection
information of the game prop to obtain multi-mode detection information of the game prop;

and

determine the operation relationship between the human body and the game prop
based on the multi-mode human body detection information and the multi-mode detection

information of the game prop.

18. The electronic device of claim 16, wherein when determining the operation relationship
between the human body and the game prop based on the three-dimensional detection
information of the game prop and the three-dimensional human body detection information,

the processor is configured to:

determine a first operation relationship between the human body and the game prop in

a two-dimensional plane based on the two-dimensional human body detection information
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and the two-dimensional detection information of the game prop;

determine a second operation relationship between the human body and the game prop
in a three-dimensional space based on the three-dimensional human body detection

information and the three-dimensional detection information of the game prop; and

fuse the first operation relationship and the second operation relationship to obtain the

operation relationship between the human body and the game prop.

19. A computer-readable storage medium, storing at least one program; wherein the at least

one program is executed by at least one program to:

acquire three-dimensional scene data of the game table collected by at least one three-

dimensional sensor arranged around the game table;

acquire human body detection information around the game table, wherein the human

body detection information comprises detection information of at least one human body; and

filter the human body detection information based on the three-dimensional scene data

to obtain a human body detection result around the game table.

20. A computer program, comprising computer instructions executable by an electronic device,
wherein when executed by a processor in the electronic device, the computer instructions are

configured to:

acquire three-dimensional scene data of the game table collected by at least one three-

dimensional sensor arranged around the game table;

acquire human body detection information around the game table, wherein the human

body detection information comprises detection information of at least one human body; and

filter the human body detection information based on the three-dimensional scene data

to obtain a human body detection result around the game table.
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