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METHOD AND DEVICE FOR IDENTIFYING STATE,
ELECTRONIC DEVICE AND COMPUTER -READABLE
STORAGE MEDIUM

TECHNICAL FIELD

[ 0001] The disclosure relates to a terminal technology, in particular to a method and

device for identifying a state, an electronic device and a computer-readable storage medium.

BACKGROUND

[ 0002] According to some game scenarios, a box configured to store a large number of
game coins would be placed on a game table top. In some situations, a game props operator
is required to open the box for the next operation. However, according to some intelligent
analysis systems for game scenarios, a device is usually required to identify open or closed
states of the box to identify a game state, or identify the operation on the game coins by the

game props operator to record a relevant state.

SUMMARY

[ 0003] Embodiments of the disclosure provide a method and device for identifying a
state, an electronic device and a computer-readable storage medium, and can improve the

flexibility of determining open and closed states of a storage container.

[ 0004] The technical schemes of the embodiments of the disclosure are implemented as
follows.
[ 0005] An embodiment of the disclosure provides a method for identifying a state,

including the following steps:

[ 0006] acquiring a to-be-detected image for a specific scene and determining a region of

interest in the to-be-detected image; the specific scene including a storage container
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configured to store specific objects; and the region of interest being a region obtained by
substracting an occlusion range of the storage container in a closed state from an occlusion

range of the storage container in an open state;

[ 0007] determining a positional relation between the region of interest and specific object

regions in which the specific objects are positioned in the to-be-detected image;

[ 0008] determining at least one value based on pixel values of pixels in the region of
interest, when the positional relation represents that there is no specific object region
partially overlapping the region of interest; and each value representing the number of

storage spaces in the storage container configured to place the specific objects; and

[ 0009] determining whether the storage container is in an open state or a closed state

based on the at least one value and a preset value range.

[ 0010] According to the method, the step of determining whether the storage container is
in the open state or the closed state based on the at least one value and the preset value

range, includes:
[ 0011] determining a target value from the at least one value; and

[ 0012] determining whether the storage container is in the open state or the closed state

based on the target value and the preset value range.

[ 0013] According to the method, the step of determining whether the storage container is
in the open state or the closed state based on the at least one value and the preset value

range, includes:

[ 0014] determining that the storage container is in an open state, when the target value

falls within the preset value range; and/or

[ 0015] determining that the storage container is in a closed state, when the target value

does not fall within the preset value range.

[ 0016] According to the method, the step of determining the region of interest in the to-

be-detected image, includes:

[ 0017] acquiring a preset standard image of the specific scene; and the preset standard

image including a preset standard region;
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[ 0018] determining a mapping relation between the preset standard image and the to-be-

detected image; and

[ 0019] determining the region of interest mapped with the preset standard region in the

to-be-detected image according to the mapping relation.

[ 0020] According to the method, the step of determining the region of interest mapped
with the preset standard region in the to-be-detected image according to the mapping

relation, includes:

[ 0021] determining multiple mapped boundary coordinate vertices according to the
mapping relation and multiple boundary coordinate vertices of the preset standard region;

and

[ 0022] determining a region determined from the mapped boundary coordinate vertices

as the region of interest.

[ 0023] According to the method, the step of determining the target value from the at least

one value, includes:

[ 0024] determining an average value based on the at least one value, and determining the

average value as the target value.

[ 0025] According to the method, the step of determining the at least one value according

to the pixel values of the pixels in the region of interest, including:
[ 0026] determining a bounding rectangle region corresponding to the region of interest;

[ 0027] increasing or decreasing the number of pixel values of pixels in each horizontal
direction of at least one horizontal direction in the bounding rectangle region to a specific
number to obtain a pixel value array corresponding to the horizontal direction; and each
horizontal direction being represented by a horizontal line having a preset width in the

region of interest; and

[ 0028] performing Fast Fourier Transform on the pixel value array corresponding to the
horizontal direction to obtain at least one frequency value corresponding to each horizontal

direction; and

[ 0029] determining a maximum frequency value from the at least one frequency value,
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and determining the maximum frequency value corresponding to each horizontal direction

of the at least one horizontal direction as the at least one value.

[ 0030] According to the method, the step of determining the positional relation between
the region of interest and the specific object regions in which the specific objects are

positioned in the to-be-detected image, includes at least one of the following:

[ 0031] determining a dimension scale of each specific object region, when the region of
interest of the to-be-detected image includes the specific objects; and determining that the
positional relation represents that there is no specific object region partially overlapping the

region of interest, when the dimension scale is smaller than or equal to a preset scale; and

[ 0032] determining that the positional relation represents that there is no specific object
region partially overlapping the region of interest, when the region of interest does not

include the specific objects.

[ 0033] According to the method, after determining the dimension scale of each specific

object region, the method further includes:

[ 0034] determining that the positional relation represents that there is a specific object
region at least partially overlapping the region of interest, when the dimension scale of the
specific object region is larger than the preset scale and the specific object region overlaps

the region of interest; and

[ 0035] determining that the storage container is in an open state, when the positional
relation represents that there is a specific object region at least partially overlapping the

region of interest.
[ 0036] According to the method, the method further includes:

[ 0037] determining that the specific object region overlaps the region of interest, when
the to-be-detected image includes the specific objects, and at least one vertex on any midline
segment of the specific object region is positioned outside the region of interest, and at least

one point on any midline segment is positioned within the region of interest.

[ 0038] An embodiment of the disclosure provides a device for identifying a state,

includes:
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[ 0039] an acquiring unit, configured to acquire a to-be-detected image for a specific

scene; and

[ 0040] a determining unit, configured to determine an region of interest in the to-be-
detected image, the specific scene including a storage container configured to store specific
objects, and the region of interest being a region obtained by substracting an occlusion range
of the storage container in a closed state from an occlusion range of the storage container in
an open state; to determine a positional relation between the region of interest and specific
object regions in which the specific objects are positioned in the to-be-detected image; to
determine at least one value based on pixel values of pixels in the region of interest, when
the positional relation represents that there is no specific object region partially overlapping
the region of interest, each value representing the number of storage spaces in the storage
container configured to place the specific objects; and to determine whether the storage
container is in an open state or a closed state based on the at least one value and a preset

value range.

[ 0041] According to the device, the determining unit is further configured to determine a
target value from the at least one value; and to determine the open and closed states of the

storage container based on the target value and the preset value range.

[ 0042] According to the device, the determining unit is further configured to determine
that the storage container is in an open state, when the target value falls within the preset
value range; and/or to determine that the storage container is in a closed state, when the

target value does not fall within the preset value range.

[ 0043] According to the device, the determining unit is further configured to acquire a
preset standard image of the specific scene, the preset standard image including a preset
standard region; to determine a mapping relation between the preset standard image and the
to-be-detected image; and to determine the region of interest mapped with the preset

standard region in the to-be-detected image according to the mapping relation.

[ 0044] According to the device, the determining unit is further configured to determine
multiple mapped boundary coordinate vertices according to the mapping relation and
multiple boundary coordinate vertices of the preset standard region; and to determine a

region determined from the mapped boundary coordinate vertices as the region of interest.

[ 0045] According to the device, the determining unit is further configured to determine
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an average value according to the at least one value and configure the average value as the

target value.

[ 0046] According to the device, the determining unit is further configured to determine a

bounding rectangle region corresponding to the region of interest; to increase or decrease
the number of pixel values of pixels in each horizontal direction of at least one horizontal
direction in the bounding rectangle region to a specific number to obtain an pixel value
array corresponding to the horizontal direction, each horizontal direction being represented
by a horizontal line having a preset width in the region of interest; to perform Fast Fourier
Transform on the pixel value array corresponding to the horizontal direction to obtain at
least one frequency value corresponding to each horizontal direction; and to determine a
maximum frequency value from the at least one frequency value, and determine the
maximum frequency value corresponding to each horizontal direction of the at least one

horizontal direction as the at least one value.

[ 0047] According to the device, the determining unit is further configured to determine a

dimension scale of each specific object region, when the region of interest of the to-be-
detected image includes the specific objects; to determine that the positional relation
represents that there is no specific object region partially overlapping the region of interest,
when the dimension scale is smaller than or equal to a preset scale; or to determine that the
positional relation represents that there is no specific object region partially overlapping the

region of interest, when the region of interest does not includes the specific objects.

[ 0048] According to the device, the determining unit is further configured to determine

that the positional relation represents that there is a specific object region at least partially
overlapping the region of interest, when the dimension scale of the specific object region is
larger than the preset scale and the specific object region overlaps the region of interest; and
to determine that the storage container is in an open state when the positional relation
represents that there is a specific object region at least partially overlapping the region of

interest.

[ 0049] According to the device, the determining unit is further configured to determine

that the specific object region overlaps the region of interest, when the to-be-detected image
includes the specific objects, and at least one vertex on any midline segment of the specific
object region is positioned outside the region of interest, and at least one point on any

midline segment is positioned within the region of interest.
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[ 0050] An embodiment of the disclosure provides an electronic device, including: a
memory configured to store an executable computer program; and a processor configured to
implement a method for identifying a state when executing the executable computer

program stored in the memory.

[ 0051] An embodiment of the disclosure provides a computer-readable storage medium
configured to store a computer program, which enables a processor to execute and

implement a method for identifying a state.
[ 0052] The embodiments of the disclosure have the following advantages:

[ 0053] by acquiring a to-be-detected image for a specific scene including a storage
container configured to store specific objects, determining an region of interest in the to-be-
detected image, the region of interest being a region obtained by substracting an occlusion
range of the storage container in a closed state from an occlusion range of the storage
container in an open state, determining a positional relation between the region of interest
and specific object regions in which the specific objects are positioned in the to-be-detected
image, and determining at least one value according to pixel values of the pixels in the
region of interest, when the positional relation represents that there is no specific object
region partially overlapping the region of interest, each value representing the number of
storage spaces configured to place the specific objects in the storage container, and finally,
determining whether the storage container is in an open state or a closed state based on the
at least one value and a preset value range, the disclosure provides a new mode for detecting
the open or closed state of the storage container, and improves the flexibility of determining

the open and closed states of the storage container.

[ 0054] It should be understood that the foregoing general description and the following

detailed description are merely illustrative and are not intended to limit the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0055] The drawings, which are incorporated in and constitute a part of the specification,
illustrate embodiments consistent with the disclosure and, together with the specification,

are used to illustrate the technical schemes of the disclosure.
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[ 0056] FIG. 1 illustrates a schematic structural diagram of a system for identifying a state

according to an embodiment of the disclosure;

[ 0057] FIG. 2 illustrates an optional schematic flow diagram of a method for identifying

a state according to an embodiment of the disclosure;

[ 0058] FIG. 3A illustrates a schematic diagram from top view of a game table, a table top

of which includes a storage container according to an embodiment of the disclosure;

[ 0059] FIG. 3B illustrates another schematic diagram from top view of a game table, a
table top of which includes a storage container according to an embodiment of the

disclosure;

[ 0060] FIG. 4 illustrates an optional schematic flow diagram of a method for identifying

a state according to an embodiment of the disclosure;

[ 0061] FIG. 5 illustrates an optional schematic flow diagram of a method for identifying

a state according to an embodiment of the disclosure;

[ 0062] FIG. 6 illustrates an optional schematic flow diagram of a method for identifying

a state according to an embodiment of the disclosure;

[ 0063] FIG. 7 illustrates an optional schematic flow diagram of a method for identifying

a state according to an embodiment of the disclosure;

[ 0064] FIG. 8 illustrates a schematic diagram of an image including two specific object

regions according to an embodiment of the disclosure;

[ 0065] FIG. 9 illustrates an optional schematic flow diagram of a method for identifying

a state according to an embodiment of the disclosure;

[ 0066] FIG. 10 illustrates an optional schematic flow diagram of a method for identifying

a state according to an embodiment of the disclosure;

[ 0067] FIG. 11 illustrates a schematic diagram of four horizontal directions in a bounding

rectangle region according to an embodiment of the disclosure;

[ 0068] FIG. 12 illustrates a schematic diagram of six horizontal directions in a bounding

rectangle region according to an embodiment of the disclosure;
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[ 0069] FIG. 13 illustrates a schematic structural diagram of a device for identifying a

state according to an embodiment of the disclosure; and

[ 0070] FIG. 14 illustrates a schematic structural diagram of an electronic device

according to an embodiment of the disclosure.

DETAILED DESCRIPTION

[ 0071] In order to make the objectives, technical schemes and advantages of the
disclosure to be understood clearly, the disclosure will be described in further detail below
with reference to the drawings, and the described embodiments are not intended to limit the
disclosure. All other embodiments derived without inventive efforts by those of ordinary

skill in the art should fall within the scope of the disclosure.

[ 0072] An embodiment of the disclosure provides a method for identifying a state, which
can improve the flexibility of determining open and closed states of a storage container. The
method for identifying the state according to the embodiment of the disclosure may be
applied to an electronic device. Illustratively, the method may be applied to various types of
user terminals (hereinafter referred to as terminals) such as AR glasses, notebook computers,
tablet computers, desktop computers, set-top boxes, mobile devices (such as mobile phones,
portable music players, personal digital assistants, special messaging devices, portable game

devices), etc., and servers.

[ 0073] FIG. 1 illustrates a schematic structural diagram of a system for identifying a state
according to an embodiment of the disclosure. As shown in FIG. 1, the system for
identifying the state 100 may include a functional table 10, an image capture device 20 and
a device for identifying a state (electronic device) 30 and the image capture device 20 and
the device for identifying the state 30 are connected through a network. Illustratively, the
functional table 10 may be an intelligent or non-intelligent table such as a game table and
the image capture device 20 may be a device such as a camera. A storage container 11 may
be placed on the table top of the functional table 10, and the storage container 11 is
configured to store specific objects, for example, the storage container 11 may be a game
coin storage box, and the specific objects may be game coins. The storage container 11 has
two states, 1.e., open state and closed state. The image capture device 20 may be mounted on

the functional table 10 to capture a table top image of the functional table 10 in real time and
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transmit the captured table top image to the device for identifying the state 30 to identify the

open or closed state of the storage container 11 based on the real-time table top image.

[ 0074] FIG. 2 illustrates an optional schematic flow diagram of a method for identifying
a state according to an embodiment of the disclosure, which will be illustrated with

reference to steps shown in FIG. 2.

[ 0075] In step S101, a to-be-detected image for a specific scene is acquired, and a region
of interest in the to-be-detected image is determined. Here, the specific scene includes a
storage container configured to store specific objects; and the region of interest is a region
obtained by substracting an occlusion range of the storage container in a closed state from

an occlusion range of the storage container in an open state.

[ 0076] According to the embodiment of the disclosure, an electronic device may acquire
an image for the specific scene including the storage container as the to-be-detected image,
and determine the region of interest in the to-be-detected image. The storage container may
be configured to store the specific objects, the storage container has two states, i.e., open
state and closed state, and the occlusion range of the storage container in the open state is
larger than that in the closed state. The region of interest is the corresponding region defined
by the occlusion range of the storage container in the open state minus the occlusion range

of the storage container in the closed state in the to-be-detected image.

[ 0077] According to some embodiments, a specific scene may be a game scene in which
a table top of a game table includes a storage container, or an object selling scene in which a

storage container is positioned on a shelf, etc., which is not limited herein.

[ 0078] According to some embodiments, an electronic device may capture an image for a
specific scene through an image capture device thereof when the electronic device is
provided with the image capture device, or may directly acquire an image for a specific
scene captured by an external image capture device from the external image capture device,

which is not limited herein.

[ 0079] The to-be-detected image may be an image from top view or side view for the

specific scene, which is not limited herein.

[ 0080] The storage container may be a box-shaped container or a case-shaped container,

and may further be a container of other shapes, providing that the occlusion range in the
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open state is larger than that in the closed state, which is not limited herein.

[ 0081] Mustratively, FIG. 3A and FIG. 3B illustrate diagrams from top view of a game

table, a table top of which includes a storage container. The storage container is a double-
layer storage box 11, including an upper layer and a lower layer. Each layer is provided with
multiple grooves, and each groove is configured to store game coins 12. When the upper
layer of the storage box 11 is pushed outward in the horizontal direction of the table top, the
storage box 11 is in an open state to expose the lower layer of the storage box, and when the
upper layer of the storage box 11 is pushed back in the horizontal direction of the table top,
the storage box 11 is in a closed state. The storage box 11 shown in FIG. 3A is in the closed
state and the storage box 11 shown in FIG. 3B is in the open state. As shown in FIG. 3A,
when the storage box 11 in the closed state, the storage box 11 has a small occlusion range
relative to the table top of the game table, and would not occlude regions B1 and B2 on the
table top of the game table. As shown in FIG. 3B, when the storage box 11 in the open state,
the storage box 11 has a large occlusion range relative to the table top of the game table, and
would not only occlude the regions B1 and B2 on the table top of the game table, but also
occlude other regions on the table top. A corresponding region is defined by the occlusion
range of the storage box 11 in the open state minus the occlusion range of the storage box 11
in the closed state, such as a rectangle region A denoted by a dotted-line box in FIG. 3A or

FIG. 3B.

[ 0082] According to the embodiment of the disclosure, a certain number of storage

spaces are arranged in the storage container, each storage space is configured to store a
portion of the specific objects. For example, a storage space may be a groove of a regular
shape, and a certain number of grooves arranged in a certain order are arranged in the
storage container. The specific objects are stored by placing the specific objects in the

grooves, for example, as shown in FIG. 3A and FIG. 3B.

[ 0083] In step S102, a positional relation between the region of interest and specific

object regions in which the specific objects are positioned in the to-be-detected image is

determined.

[ 0084] According to the embodiment of the disclosure, the electronic device may

determine whether the to-be-detected image includes the specific objects when the to-be-
detected image is acquired, and obtain the positional relation between the specific object

regions in which the specific objects are positioned and the region of interest according to a
11
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determination result.

[ 0085] According to some embodiments, a positional relation may represent that there is

no specific object region partially overlapping a region of interest, or may represent that

there is a specific object region at least partially overlapping the region of interest.

[ 0086] According to some embodiments, whether a to-be-detected image includes

specific objects, and positions of specific object regions, may be determined by image
comparison. For example, an image of the specific objects may be stored in advance in an
electronic device; when the electronic device acquires a to-be-detected image, the to-be-
detected image may be divided into multiple regions, and each region is compared with the
pre-stored image of the specific objects to determine whether there is any specific object and
determine the positions of the specific object regions in which the specific objects are
positioned. According to some embodiments, to improve the accuracy of determination, an
electronic device may further adopt a pre-trained target detection module to detect whether
each acquired to-be-detected image includes specific objects, and positions of specific
object regions in which the specific objects are positioned. For example, the electronic
device may adopt an RCNN (Region-based Convolution Neural Networks) model to detect
specific objects in each to-be-detected image, and when specific objects are detected, the
specific objects are annotated by annotation boxes to determine whether a to-be-detected
image includes the specific objects and determine the positions of the regions in which the

specific objects are positioned.

[ 0087] In step S103, at least one value is determined according to pixel values of pixels

in the region of interest, when the positional relation represents that there is no specific
object region partially overlapping the region of interest. Here, each value represents the

number of storage spaces in the storage container configured to place the specific objects.

[ 0088] According to the embodiment of the disclosure, the electronic device may

determine one or more values according to the pixel values of the pixels in the region of
interest, and each value represents the number of the storage spaces in the storage container,
when it is determined that the positional relation represents that there is no specific object
region partially overlapping the region of interest. Illustratively, the value being 10
represents that the number of the storage spaces in the storage container is 10. It should be
noted that, the number of the storage spaces represented by each value is the detected

number of storage spaces, and does not represent the actual number of storage spaces in the
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storage container.

[ 0089] According to some embodiments, an electronic device may perform Fast Fourier
Transform on pixel values of pixels in a region of interest to obtain one or more values

according to processing results.

[ 0090] In step S104, whether the storage container is in an open state or a closed state is

determined based on the at least one value and a preset value range.

[ 0091] According to the embodiment of the disclosure, when the electronic device
determines the at least one value, whether the storage container is currently in an open state

or a closed state is determined according to the at least one value and the preset value range.

[ 0092] Compared with determining the open and closed states of the storage container by
image comparison, the embodiment of the disclosure provides a new mode of detecting the
open and closed states of the storage container, and improves the flexibility of determining
the open and closed states of the storage container. In addition, due to the fact that the at
least one value is obtained by adopting Fast Fourier Transform, and the open and closed
states of the storage container are determined according to the at least one value and the
preset value range, the calculated at least one value is relatively accurate and the calculation
speed is relatively high, so that the efficiency of identifying the state of the storage container
and the accuracy of determining the open state or closed state of the storage container are

improved.

[ 0093] According to some embodiments, after step S102 described above, an electronic

device may further implement step S105.

[ 0094] In step S105, it is determined that the storage container is in an open state when
the positional relation represents that there is a specific object region at least partially

overlapping the region of interest.

[ 0095] The electronic device may directly determine that the storage container is in an
open state when it is determined that the positional relation between the region of interest
and the specific object regions represents that there is a specific object region at least

partially overlapping the region of interest.

[ 0096] According to some embodiments, FIG. 4 illustrates an optional schematic flow
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diagram of a method for identifying a state according to an embodiment of the disclosure.
As shown in FIG. 4, the step S104 shown in FIG. 2 may be implemented by steps S1041 to
S1042, which will be illustrated with reference to FIG. 4.

[ 0097] In step S1041, a target value is determined from at least one value.

[ 0098] An electronic device may determine the target value from multiple values, for
example, an average value, a maximum value, and the like, when multiple values are
obtained. Alternatively, the electronic device may directly configure an obtained value as the

target value when only the value is obtained.

[ 0099] According to some embodiments, when an electronic device obtains multiple
values and a determined target value is an average value, the electronic device may first
discard a minimum value and a maximum value from the multiple values, calculate the
average value of the rest values, and configure the calculated average value as the target
value, therefore, the calculated average value is more accurate and the fault tolerance rate is
higher, which is beneficial to improve the accuracy of determining open and closed states of

a storage container according to the target value.

[ 00100] In step S1042, it is determined whether the storage container is in an open state or

a closed state based on the target value and a preset value range.

[ 00101] When the electronic device determines the target value corresponding to at least
one value, the electronic device may determine whether the storage container is in an open
state or a closed state according to a relation between the target value and the preset value

range.

[ 00102] According to some embodiments, a preset value range may be determined based
on the actual number of storage spaces in a storage container. For example, when the storage
spaces in the storage container are configured as grooves and 14 grooves are arranged in the
storage container, a terminal may set the preset value range to be 10 to 12 or 12 to 14, etc.,

which is not limited herein.

[ 00103] According to some embodiments, an electronic device may determine that a
storage container is in an open state when a target value falls within a preset value range;
and the electronic device may determine that the storage container is in a closed state when

the target value does not fall within the preset value range.
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[ 00104] According to some embodiments, FIG. 5 illustrates an optional schematic flow
diagram of a method for identifying a state according to an embodiment of the disclosure.
As shown in FIG. 5, the step S101 may be implemented by steps S1011 to S1013, which
will be illustrated according to the step S101 shown in FIG. 2 with reference to FIG. 5.

[ 00105] In step S1011, a to-be-detected image for a specific scene is acquired and a preset
standard image of the specific scene is acquired. Here, the preset standard image includes a

preset standard region.

[ 00106] According to the embodiment of the disclosure, when an electronic device
acquires the to-be-detected image for the specific scene, the electronic device may further
acquire the preset standard image of the specific scene, and the preset standard image
includes the preset standard region; and the preset standard region is a region of interest in

the preset standard image.

[ 00107] lustratively, when an image from top view of the specific scene is acquired, the
electronic device may correspondingly acquire a preset standard image from top view; and
when an image from side view of the specific scene is acquired, the electronic device may

correspondingly acquire a preset standard image from side view.

[ 00108] In step S1012, a mapping relation between the preset standard image and the to-

be-detected image is determined.

[ 00109] When the electronic device acquires the preset standard image and the to-be-
detected image, the electronic device may determine the mapping relation between the

preset standard image and the to-be-detected image.

[ 00110] According to some embodiments, an electronic device may adopt an adaptive
method to determine a mapping matrix T between a preset standard image and a to-be-
detected image, and configure the mapping matrix T as a mapping relation between the

preset standard image and the to-be-detected image.

[ 00111] Herein, the electronic device may adopt a perspective transformation method to
determine a perspective transformation matrix between the preset standard image and the to-
be-detected image, and configure the perspective transformation matrix as the mapping

matrix T.
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[ 00112] In step S1013, a region of interest mapped with the preset standard region in the

to-be-detected image is determined according to the mapping relation.

[ 00113] When the mapping relation is obtained, the electronic device may adopt the
mapping relation to determine the region of interest corresponding to the preset standard

region in the to-be-detected image.

[ 00114] According to some embodiments, a preset standard region has position
coordinates in a preset standard image, and an electronic device may determine a region
coordinate in a to-be-detected image according to the position coordinates of the preset
standard region and a mapping matrix T, and a region corresponding to the region

coordinate is a region of interest in the to-be-detected image.

[ 00115] According to some embodiments, FIG. 6 illustrates an optional schematic flow
diagram of a method for identifying a state according to an embodiment of the disclosure.
As shown in FIG. 6, the step S1013 shown in FIG. 5 may be implemented by steps S201 to
S202, which will be illustrated with reference to FIG. 6.

[ 00116] In step S201, multiple mapped boundary coordinate vertices are determined
according to a mapping relation and multiple boundary coordinate vertices of a preset

standard region.

[ 00117] In step S202, a region of interest is determined based on a region determined from

the mapped boundary coordinate vertices.

[ 00118] According to the embodiment of the disclosure, the position coordinates of the
preset standard region may be coordinates of multiple vertices of the preset standard region,
therefore, the electronic device may obtain the coordinates of multiple vertices of the region
of interest in the to-be-detected image through mapping according to the coordinates of
multiple vertices of the preset standard region and the mapping relation, and may determine
the region of interest in the to-be-detected image according to the region determined by the

obtained coordinates of the vertices in the to-be-detected image.

[ 00119] [llustratively, when the preset standard region is a rectangle region, the
coordinates of multiple vertices of the preset standard region may be the coordinates of four
vertices of the rectangle, the electronic device may obtain mapped coordinates of the four

vertices according to the mapping relation and the coordinates of the four vertices of the
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preset standard region, and a region determined by the mapped coordinates of the four

vertices in the to-be-detected image may be configured as the region of interest.

[ 00120] According to some embodiments of the disclosure, when a preset standard region
is a region of a special shape and a region of interest determined by mapped coordinates of
vertices is a region of another shape, an electronic device may configure the region of the
special shape determined by the mapped coordinates of the vertices as a mapped region of
interest. For example, when the preset standard region is a rectangle region and the region of
interest determined by the mapped coordinates of the vertices is a parallelogram region, the
electronic device may configure a minimum bounding rectangle region determined by the

mapped coordinates of the vertices as the mapped region of interest.

[ 00121] According to some embodiments, FIG. 7 illustrates an optional schematic flow
diagram of a method for identifying a state according to an embodiment of the disclosure.
As shown in FIG. 7, the step S102 may be implemented by steps S1021 to S1023, which
will be illustrated according to the step S102 shown in FIG. 2 with reference to FIG. 7.

[ 00122] In step S1021, a dimension scale of each specific object region is determiend

when a region of interest of a to-be-detected image includes specific objects.

[ 00123] In step S1022, it is determined that a positional relation represents that there is no
specific object region partially overlapping the region of interest, when the dimension scale

is smaller than or equal to a preset scale.

[ 00124] According to the embodiment of the disclosure, when an electronic device
determines that the to-be-detected image includes the specific objects, all specific object
regions in which the specific objects are positioned may be determined, and the dimension
scale of each specific object region is determined. When the determined dimension scale of
each specific object regions is smaller than a preset dimension scale, it may be determined
that the positional relation between the region of interest and the specific object regions

represents that there is no specific object region partially overlapping the region of interest.

[ 00125] According to the embodiment of the disclosure, the region of interest includes the
specific objects, which may refer to the fact that the region of interest includes a part of
specific objects or all specific objects. For example, if the specific objects are game coins,
the region of interest including the game coins may refer to the fact that the region of

interest includes some game coins or all game coins.
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[ 00126] According to the embodiment of the disclosure, the specific object regions may be
regions occupied by the specific objects. Illustratively, when the specific objects are game
coins, a specific object region may be a region occupied by a game coin when there is only
the game coin, and specific object regions may be regions occupied by a stack of game
coins placed upside down, when there are the stack of game coins placed upside down.
[lustratively, as shown in FIG. 8, there are two specific object regions, i.e., C1 and C2
respectively. The region C1 is a specific object region, when a small number of game coins
are placed upside down in a groove 13A of the storage container 11; and the region C2 is a
specific object region when a stack of a large number of game coins are placed upside down

in another groove 13B of the storage container 11.

[ 00127] According to some embodiments, an electronic device may calculate an aspect
ratio of each specific object region and configure the aspect ratio as a dimension scale of

each corresponding specific object region.

[ 00128] According to some embodiments, a preset scale may be dynamically set
according to actual needs, for example, the preset scale may be 3: 0 or 3: 1, etc., when

specific objects are game coins, which is not limited herein.

[ 00129] In step S1023, it is determined that the positional relation represents there is no
specific object region partially overlapping the region of interest, when the region of interest

does not include the specific objects.

[ 00130] When the electronic device determines that there is no specific object in the
region of interest, it may be determined that the positional relation between the region of
interest and the specific object regions represents that there is no specific object region

partially overlapping the region of interest.

[ 00131] According to the embodiment of the disclosure, when the region of interest
includes the specific objects, the dimension scale of each specific object region is
calculated, and the positional relation between the region of interest and each specific object
region is determined according to a relation between each dimension scale and the preset
scale, therefore the situation that the state of the storage container is mistakenly determined
as the open state when the storage container is not in the open state, but specific objects are
placed in the region of interest is eliminated, which is beneficial to improving the accuracy

of subsequently determining the open and closed states of the storage container.
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[ 00132] According to some embodiments, FIG. 9 illustrates an optional schematic flow
diagram of a method for identifying a state according to an embodiment of the disclosure.
As shown in FIG. 9, steps S1024 to S1025 may be executed after the step S1021, which will
be illustrated with reference to FIG. 9.

[ 00133] In step S1024, it is determined that a positional relation represents that there is a
specific object region at least partially overlapping a region of interest, when a dimension
scale of each specific object region is larger than the preset scale and the specific object

region overlaps the region of interest.

[ 00134] When an electronic device obtains the dimension scale of each specific object
region, if the dimension scale of a specific object region from the specific object regions is
larger than the preset scale, and the specific object region completely overlaps or partially
overlaps the region of interest, it may be determined that the positional relation between the
region of interest and the specific object regions represents that there is a specific object
region at least partially overlapping the region of interest. For example, as shown in FIG.
3B, the dimension scale of a specific object region D1 is larger than the preset scale and the

specific object region D1 overlaps the region of interest A.

[ 00135] In step S1025, it is determined that a storage container is in an open state when
the positional relation represents that there is a specific object region at least partially

overlapping the region of interest.

[ 00136] The electronic device may determine that the storage container is in an open state,
for example, the state shown in FIG. 3B, when it is determined that the positional relation
between the region of interest and the specific object regions represents that there is a

specific object region at least partially overlapping the region of interest.

[ 00137] According to some embodiments, an electronic device may determine that a
specific object region overlaps a region of interest, when it is determined that a to-be-
detected image includes specific objects, and that at least one vertex on any midline segment
of the specific object region is positioned outside the region of interest, and that at least one

point on any midline segment is positioned within the region of interest.

[ 00138] Herein, when it is determined that the detected image includes the specific
objects, and one or more specific object regions are determined according to the positions of

the specific objects, if one vertex on any midline segment of each specific object region is
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positioned outside the region of interest and at least one point on any midline segment is
positioned within the region of interest, the electronic device may determine that the specific
object region overlaps the region of interest. For example, as shown in FIG. 3B, part of the
line segment of a vertical midline Z of a specific object region D1 is positioned in a region

A and the other part is positioned outside the region A.

[ 00139] According to some embodiments, FIG. 10 illustrates an optional schematic flow
diagram of a method for identifying a state according to an embodiment of the disclosure.
As shown in FIG. 10, the step S103 may be implemented by steps S1031 to S1034, which
will be illustrated according to the step S103 shown in FIG. 2 with reference to FIG. 10.

[ 00140] In step S1031, a bounding rectangle region corresponding to a region of interest is
determined, when a positional relation represents that there is no specific object region

partially overlapping the region of interest.

[ 00141] When the region of interest is determined, an electronic device may determine the
bounding rectangle region corresponding to the region of interest according to all vertices of
the region of interest. For example, when the region of interest is a parallelogram region, the
electronic device may determine a bounding rectangle including at least the parallelogram to
obtain the bounding rectangle region; and when the region of interest is a rectangle region,
the electronic device may configure a rectangle region including at least the region of

interest as a bounding rectangle region of the region of interest.

[ 00142] [ustratively, the bounding rectangle region corresponding to the region of
interest may be a minimum bounding rectangle region, for example, the minimum bounding
rectangle region may be a minimum bounding rectangle region of a parallelogram when the
region of interest is a parallelogram region; and when the region of interest is a rectangle

region, the region of interest may be configured as the minimum bounding rectangle region.

[ 00143] In step S1032, the number of pixel values of pixels in each horizontal direction of
at least one horizontal direction in the bounding rectangle region is increased or decreased to
a specific number to obtain a pixel value array corresponding to the horizontal direction.
Here, each horizontal direction is represented by a horizontal line having a preset width

within the region of interest.

[ 00144] When the bounding rectangle region is obtained, the electronic device may

increase or decrease the number of pixel values in each horizontal direction of at least one
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horizontal direction represented by at least one horizontal line to a specific number, and all
the increased or decreased pixel values are configured as the pixel values in the

corresponding horizontal direction.

[ 00145] Herein, the number of pixel values in each horizontal direction may be the
number of pixel values in a horizontal line corresponding to the horizontal direction, and the
number of pixel values in the horizontal line is proportional to the width of the horizontal
line, which is not limited herein. Illustratively, as shown in FIG. 11, four horizontal lines
with a preset width in a bounding rectangle region R represent four different horizontal

directions.

[ 00146] According to the embodiments of the disclosure, the specific number may be an

exponent of 2, for example, 1024, 2048, etc., which is not limited herein

[ 00147] According to some embodiments, an electronic device may increase pixel values
in each horizontal direction to a specific number by linear interpolation, for example, the
number is increases from 1013 to 1024 or 2048, etc., and the pixel values in each horizontal
direction may be decreased to a specific number by other methods such as deleting pixels,

for example, the number is decreased from 1025 to 1024 and so on.

[ 00148] According to some embodiments, in order to improve the processing efficiency,
an electronic device may first select multiple horizontal directions and increase or decrease
the number of pixel values corresponding to each of the selected horizontal directions to a
specific number. According to some embodiments, an electronic device may further increase
or decrease the number of pixel values corresponding to each horizontal direction of all

horizontal directions to a specific number in a bounding rectangle region.

[ 00149] According to some embodiments, an electronic device may determine a horizontal
midline with a preset width of a bounding rectangle region and configure the middle
horizontal direction represented by the horizontal midline as one of the at least one

horizontal direction.

[ 00150] Herein, the electronic device may first determine the horizontal midline of the
bounding rectangle region, and then select multiple horizontal lines with a preset width from
two regions divided by the horizontal midline to obtain multiple horizontal directions
including the horizontal midline direction corresponding to multiple horizontal lines

including the horizontal midline. Herein, the electronic device may respectively select at
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least one horizontal line having a preset width from the two regions at a preset width
interval, or may randomly select at least one horizontal line having a preset width from the
two regions, which is not limited herein. For example, as shown in FIG. 12, a bounding
rectangle region R is divided into two regions, R1 and R2 with the same area by a horizontal
midline z1 with a preset width. The electronic device may randomly select multiple
horizontal lines with a preset width from R1 and R2 respectively. As shown in FIG. 12, two
horizontal lines h1 and h2 are selected from R1 and three horizontal lines h3, h4 and h5 are
selected from R2, therefore six horizontal directions corresponding to z1, h1, h2, h3, h4 and

h5 may be obtained.

[ 00151] According to the embodiment of the disclosure, two endpoints of each horizontal
line representing each horizontal direction are respectively correspondingly connected with
two short sides of the bounding rectangle region, for example, as shown in FIG. 11 or FIG.

12. In addition, the widths of the horizontal lines may be the same or different.

[ 00152] According to some embodiments, an electronic device may select at least one
horizontal line having a preset width from a bounding rectangle region at a preset width
interval to obtain at least one horizontal direction represented by the at least one horizontal

line.

[ 00153] Herein, the electronic device may further directly select one or more horizontal
lines with a preset width from the bounding rectangle region at a preset width interval to
correspondingly obtain at least one horizontal direction, for example, the electronic device

may select 18 horizontal lines.

[ 00154] According to some embodiments, an electronic device may select a large number
of horizontal lines with a preset width or all horizontal lines with a preset width in a
bounding rectangle region, therefore at least one value obtained may be relatively accurate,
which is beneficial to improving the accuracy of identifying a state of a storage container.
According to some embodiments, an electronic device may further select a small number of
horizontal lines with a preset width, therefore the efficiency of obtaining at least one value
may be improved, which is beneficial to improving the efficiency of identifying a state of a

storage container.

[ 00155] In step S1033, Fast Fourier Transform is performed on the pixel value array

corresponding to the horizontal direction to obtain at least one frequency value
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corresponding to each horizontal direction.

[ 00156] The electronic device may perform Fast Fourier Transform on the pixel value
array corresponding to the horizontal direction, and discard a first obtained frequency
component from the processing results, and configure the rest frequency components as the

at least one frequency value obtained.

[ 00157] In step S1034, a maximum frequency value is determined from at least one
frequency value, and the maximum frequency value corresponding to each horizontal

direction of at least one horizontal direction is determined as at least one value.

[ 00158] When the electronic device obtains at least one frequency value corresponding to
the pixel value array corresponding to the horizontal direction, the value corresponding to
the horizontal direction may be obtained by determining the maximum frequency value
from at least one frequency value. Then, when there is at least one horizontal direction, the
electronic device may obtain at least one value to determine the open and closed states of

the storage container based on the at least one value obtained and a preset value range.

[ 00159] The disclosure further provides a device for identifying a state. FIG. 13 illustrates
a schematic structural diagram of a device for identifying a state according to an
embodiment of the disclosure. As shown in FIG. 13, the device for identifying the state 1
includes an acquiring unit 110 configured to acquire a to-be-detected image for a specific
scene; and a determining unit 120 configured to determine a region of interest in the to-be-
detected image, the specific scene including a storage container configured to store specific
objects, and the region of interest being a region obtained by substracting an occlusion range
of the storage container in a closed state from an occlusion range of the storage container in
an open state; to determine a positional relation between the region of interest and specific
object regions in which the specific objects are positioned in the to-be-detected image; to
determine at least one value based on pixel values of pixels in the region of interest when
the positional relation represents that there is no specific object region partially overlapping
the region of interest, each value representing the number of storage spaces in the storage
container configured to place the specific objects; and to determine whether the storage
container is in an open state or a closed state based on the at least one value and a preset

value range.

[ 00160] According to some embodiments of the disclosure, a determining unit 120 is
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further configured to determine a target value from at least one value; and to determine open

and closed states of a storage container based on the target value and a preset value range.

[ 00161] According to some embodiments of the disclosure, a determining unit 120 is
further configured to determine that a storage container is in an open state when a target
value falls within a preset value range; and/or to determine that the storage container is in a

closed state when the target value does not fall within the preset value range.

[ 00162] According to some embodiments of the disclosure, a determining unit 120 is
further configured to acquire a preset standard image of a specific scene, the preset standard
image including a preset standard region; to determine a mapping relation between the
preset standard image and the to-be-detected image; and to determine a region of interest
mapped with the preset standard region in the to-be-detected image according to the

mapping relation.

[ 00163] According to some embodiments of the disclosure, a determining unit 120 is
further configured to determine multiple mapped boundary coordinate vertices according to
a mapping relation and multiple boundary coordinate vertices of a preset standard region;
and to determine a region of interest according to a region determined from the mapped

boundary coordinate vertices.

[ 00164] According to some embodiments of the disclosure, a determining unit 120 is
further configured to determine an average value based on at least one value and configure

the average value as a target value.

[ 00165] According to some embodiments of the disclosure, a determining unit 120 is
further configured to determine a bounding rectangle region corresponding to a region of
interest; to increase or decrease the number of pixel values of pixels in each horizontal
direction of at least one horizontal direction in the bounding rectangle region to a specific
number to obtain an pixel value array corresponding to the horizontal direction, each
horizontal direction being represented by a horizontal line having a preset width in the
region of interest; to perform Fast Fourier Transform on the pixel value array corresponding
to the horizontal direction to obtain at least one frequency value corresponding to each
horizontal direction; and to determine a maximum frequency value from the at least one
frequency value, and determine the maximum frequency value corresponding to each

horizontal direction of the at least one horizontal direction as at least one value.
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[ 00166] According to some embodiments of the disclosure, a determining unit 120 is

further configured to determine a dimension scale of each specific object region when a
region of interest of a to-be-detected image includes specific object; to determine that a
positional relation represents that there is no specific object region partially overlapping the
region of interest, when the dimension scale is smaller than or equal to a preset scale; or to
determine that the positional relation represents that there is no specific object region
partially overlapping the region of interest, when the region of interest does not include the

specific objects.

[ 00167] According to some embodiments of the disclosure, a determining unit 120 is

further configured to determine that a positional relation represents that there is a specific
object region at least partially overlapping a region of interest when a dimension scale of the
specific object region is larger than a preset scale and the specific object region overlaps the
region of interest; and to determine that a storage container is in an open state, when the
positional relation represents that there is a specific object region at least partially

overlapping the region of interest.

[ 00168] According to some embodiments of the disclosure, a determining unit 120 is

further configured to determine that a specific object region overlaps a region of interest,
when a to-be-detected image includes specific objects, and at least one vertex on any
midline segment of the specific object region is positioned outside the region of interest, and

at least one point on any midline segment is positioned within the region of interest.

[ 00169] An embodiment of the disclosure further provides an electronic device. FIG. 14

illustrates a schematic structural diagram of a virtual label display device according to an
embodiment of the disclosure. As shown in FIG. 14, the electronic device includes a
memory 21 and a processor 22, and the memory 21 and the processor 22 are connected
through a bus 23. The memory 21 is configured to store an executable computer program;
and the processor 22 is configured to implement a method according to an embodiment of
the disclosure, for example, a method for identifying a state according to an embodiment of

the disclosure, when executing the executable computer program stored in the memory 21.

[ 00170] An embodiment of the disclosure provides a computer-readable storage medium

configured to store a computer program, which enables a processor 22 to execute and
implement a method according to an embodiment of the disclosure, for example, a method

for identifying a state according to an embodiment of the disclosure.
25



10

15

20

25

30

[ 00171] According to some embodiments of the disclosure, a storage medium may be
implemented as a memory device such as FRAM, ROM, PROM, EPROM, EEPROM, flash
memory, magnetic platter memory, CD, or CD-ROM, and may further be implemented as

various devices including one or any combination of the memory devices described above.

[ 00172] According to some embodiments of the disclosure, executable instructions may be
configured in form of programs, software, software modules, scripts or codes, written in any
form of programming language (such as compiler or interpreter language, or declarative or
procedural language), which may be deployed in any form, including being deployed as a
stand-alone program or as a module, component, subroutine, or other unit suitable for use in

a computing environment.

[ 00173] [ustratively, the executable instructions may, but do not necessarily, correspond
to files in a file system, and may be stored in part of a file saves other programs or data, for
example, in one or more scripts stored in an HTML (Hyper Text Markup Language)
document, in a single file special for the program discussed, or in multiple collaborative

files (for example, files storing one or more modules, subroutines, or codes).

[ 00174] [ustratively, the executable instructions may be deployed for execution on a
computing device, or on multiple computing devices positioned at one place, or on multiple
computing devices distributed at multiple places and interconnected through a

communication network.

[ 00175] To sum up, according to the technical schemes of the disclosure, by acquiring a
to-be-detected image for a specific scene including a storage container configured to store
specific objects, determining an region of interest in the to-be-detected image, and the
region of interest being a region obtained by substracting an occlusion range of the storage
container in a closed state from an occlusion range of the storage container in an open state,
determining a positional relation between the region of interest and specific object regions
in which the specific objects are positioned in the to-be-detected image, determining at least
one value according to pixel values of pixels in the region of interest when the positional
relation represents that there is no specific object region partially overlapping the region of
interest, and each value representing the number of storage spaces configured to place
specific objects in the storage container, and finally determining whether the storage
container is in an open state or a closed state based on at least one value and a preset value

range, the disclosure provides a new mode for detecting the open state or closed state of the
26



storage container, and improves the flexibility of determining the open and closed states of

the storage container.

[ 00176] The foregoing merely illustrates the embodiments of the disclosure, but the scope
of the disclosure is not limited thereto. Variations, substitutions and improvements shall fall

within the scope of the disclosure without departing from the spirit and scope of the

disclosure.
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1. A method for identifying a state, comprising:

acquiring a to-be-detected image for a specific scene, and determining a region of interest
in the to-be-detected image, wherein the specific scene comprises a storage container configured to
store specific objects, the storage container comprises an upper layer and a lower layer, each layer
is provided with multiple storage spaces, and each storage space is configured to store a portion of
the specific objects; when the upper layer of the storage container is pushed outward in horizontal
direction, the storage container is in an open state to expose the lower layer of the storage
container, and when the upper layer of the storage container is pushed back in the horizontal
direction, the storage container is in a closed state; and the region of interest is a region obtained
by substracting an occlusion range of the storage container in a closed state from an occlusion

range of the storage container in an open state;

determining a positional relation between the region of interest and specific object regions

in which the specific objects are positioned in the to-be-detected image;

determining at least one value based on pixel values of pixels in the region of interest when
the positional relation represents that there is no specific object region partially overlapping the
region of interest, wherein each value represents a number of storage spaces in the storage

container configured to place the specific objects; and

determining whether the storage container is in an open state or a closed state based on the

at least one value and a preset value range.

2. The method of claim 1, wherein the step of determining whether the storage container is in the

open state or the closed state based on the at least one value and the preset value range comprises:
determining a target value from the at least one value; and

determining whether the storage container is in the open state or the closed state based on

the target value and the preset value range.
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3. The method of claim 2, wherein the step of determining whether the storage container is in the

open state or the closed state based on the target value and the preset value range comprises:

determining that the storage container is in an open state, when the target value falls within

the preset value range; and/or

determining that the storage container is in a closed state, when the target value does not

fall within the preset value range.

4. The method of claim 1, wherein the step of determining the region of interest in the to-be-

detected image comprises:

acquiring a preset standard image of the specific scene, wherein the preset standard image

comprises a preset standard region;

determining a mapping relation between the preset standard image and the to-be-detected

image; and

determining the region of interest mapped with the preset standard region in the to-be-

detected image according to the mapping relation.

5. The method of claim 4, wherein the step of determining the region of interest mapped with the

preset standard region in the to-be-detected image according to the mapping relation comprises:

determining multiple mapped boundary coordinate vertices according to the mapping

relation and multiple boundary coordinate vertices of the preset standard region; and

determining the region of interest according to a region determined from the mapped

boundary coordinate vertices.

6. The method of claim 2, wherein the step of determining the target value from the at least one

value comprises:

determining an average value based on the at least one value, and determining the average

value as the target value.
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7. The method of claim 1 or 6, wherein the step of determining the at least one value based on the

pixel values of the pixels in the region of interest comprises:
determining a bounding rectangle region corresponding to the region of interest;

increasing or decreasing a number of the pixel values of pixels in each horizontal direction
of at least one horizontal direction in the bounding rectangle region to a specific number to obtain
a pixel value array corresponding to the horizontal direction, wherein each horizontal direction is

represented by a horizontal line having a preset width in the region of interest;

performing Fast Fourier Transform on the pixel value array corresponding to the horizontal

direction to obtain at least one frequency value corresponding to each horizontal direction; and

determining a maximum frequency value from the at least one frequency value, and
determining the maximum frequency value corresponding to each horizontal direction of the at

least one horizontal direction as the at least one value.

8. The method of any one of claims 1 to 6, wherein the step of determining the positional relation
between the region of interest and the specific object regions in which the specific objects are

positioned in the to-be-detected image comprises at least one of:

determining a dimension scale of the specific object region when the region of interest of
the to-be-detected image comprises the specific objects; determining that the positional relation
represents that there is no specific object region partially overlapping the region of interest when

the dimension scale is smaller than or equal to a preset scale; and

determining the positional relation represents that there is no specific object region partially
overlapping the region of interest when the region of interest does not comprise the specific

objects.

9. The method of claim 8, wherein, after determining the dimension scale of each specific object

region, the method further comprises:

determining that the positional relation represents that there is a specific object region at

least partially overlapping the region of interest when the dimension scale of the specific object
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region is larger than the preset scale and the specific object region overlaps the region of interest;

and

determining that the storage container is in an open state when the positional relation

represents that there is a specific object region at least partially overlapping the region of interest.

10. The method of claim 9, further comprising:

when the to-be-detected image comprises the specific objects, and at least one vertex on
any midline segment of the specific object region is positioned outside the region of interest, and at
least one point on any midline segment is positioned within the region of interest, determining that

the specific object region overlaps the region of interest.

11. A device for identifying a sate, comprising:
an acquiring unit, configured to acquire a to-be-detected image for a specific scene; and

a determining unit, configured to determine a region of interest in the to-be-detected image,
wherein the specific scene comprises a storage container configured to store specific objects, the
storage container comprises an upper layer and a lower layer, each layer is provided with multiple
storage spaces, and each storage space is configured to store a portion of the specific objects; when
the upper layer of the storage container is pushed outward in horizontal direction, the storage
container is in an open state to expose the lower layer of the storage container, and when the upper
layer of the storage container is pushed back in the horizontal direction, the storage container is in
a closed state, and the region of interest is a region obtained by substracting an occlusion range of
the storage container in a closed state from an occlusion range of the storage container in an open
state; to determine a positional relation between the region of interest and specific object regions in
which the specific objects are positioned in the to-be-detected image; to determine at least one
value based on pixel values of pixels in the region of interest when the positional relation
represents that there is no specific object region partially overlapping the region of interest,
wherein each value represents a number of storage spaces in the storage container configured to
place the specific objects; and to determine whether the storage container is in an open state or a

closed state based on the at least one value and a preset value range.
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12. The device of claim 11, wherein the determination unit is configured to:
determine a target value from the at least one value; and

determine whether the storage container is in the open state or the closed state based on the

target value and the preset value range.

13. The device of claim 12, wherein the determination unit is configured to:

determine that the storage container is in an open state, when the target value falls within

the preset value range; and/or

determine that the storage container is in a closed state, when the target value does not fall

within the preset value range.

14. The device of claim 11, wherein the determination unit is configured to:

acquire a preset standard image of the specific scene, wherein the preset standard image

comprises a preset standard region;

determine a mapping relation between the preset standard image and the to-be-detected

image; and

determine the region of interest mapped with the preset standard region in the to-be-

detected image according to the mapping relation.

15. The device of claim 14, wherein the determination unit is configured to:

determine multiple mapped boundary coordinate vertices according to the mapping relation

and multiple boundary coordinate vertices of the preset standard region; and

determine the region of interest according to a region determined from the mapped

boundary coordinate vertices.
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16. The device of claim 12, wherein the determination unit is configured to:

determine an average value based on the at least one value, and determining the average

value as the target value.

17. The device of claim 11 or 16, wherein the determination unit is configured to:
determine a bounding rectangle region corresponding to the region of interest;

increase or decrease a number of the pixel values of pixels in each horizontal direction of at
least one horizontal direction in the bounding rectangle region to a specific number to obtain a
pixel value array corresponding to the horizontal direction, wherein each horizontal direction is

represented by a horizontal line having a preset width in the region of interest;

perform Fast Fourier Transform on the pixel value array corresponding to the horizontal

direction to obtain at least one frequency value corresponding to each horizontal direction; and

determine a maximum frequency value from the at least one frequency value, and
determine the maximum frequency value corresponding to each horizontal direction of the at least

one horizontal direction as the at least one value.

18. The device of any one of claims 11 to 16, wherein the determination unit is configured to:

determine a dimension scale of the specific object region when the region of interest of the
to-be-detected image comprises the specific objects; determine that the positional relation
represents that there is no specific object region partially overlapping the region of interest when

the dimension scale is smaller than or equal to a preset scale; and/or

determine the positional relation represents that there is no specific object region partially
overlapping the region of interest when the region of interest does not comprise the specific

objects.

19. An electronic device, comprising:

a memory, configured to store an executable computer program; and
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a processor, configured to implement the method of any one of claims 1 to 10 when

executing the executable computer program stored in the memory.

20. A computer-readable storage medium having stored thereon a computer program that when

5 executed by a processor, implements the method of any one of claims 1 to 10.
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