IMAGE RECOGNITION METHOD AND APPARATUS, AND

COMPUTER-READABLE STORAGE MEDIUM

TECHNICAL FIELD
[ 0001] The present disclosure relates to the artificial intelligence field, and in
particular, relates to an image recognition method and apparatus, and a computer-readable

storage medium.

BACKGROUND
[ 0002] In recent years, with the popularization and development of artificial
intelligence technologies, image recognition performed by a computer or camera is applied to
more and more scenarios. For example, in current video monitor and image recognition
systems, a camera is used to recognize an association relationship between a target object and
surrounding multiple intervention objects, such as the saving and fetching relationships

between a recognition item and a surrounding person.

SUMMARY
[ 0003] For current video monitor and image recognition systems, when an existing
camera recognizes an association relationship between a target object and surrounding
multiple intervention objects, such as the saving and fetching relationships between a
recognition item and a surrounding person, the missing of the key information of a collected
image causes the problems, such as it is impossible to correctly associate to the intervention
object that makes the target object change when the target object is changed, the collected
information of the intervention object is incomplete, and it is impossible to match a specific
target intervention object according to the information of a part of intervention objects, and
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finally causes the problem that it is impossible to correctly recognize the target intervention
object having the highest degree of association with the target object.

[ 0004] For solving the aforementioned technical problems, embodiments of the
present disclosure desire to provide an image recognition method and apparatus, and a
computer-readable storage medium, and are capable of improving the accuracy of
recognizing a target intervention object.

[ 0005] The technical solution of the present disclosure is realized as below:

[ 0006] The embodiments of the present disclosure provide an image recognition
method, including:

[ 0007] determining a changed object according to a change of states of at least one
group of target objects in a detection area;

[ 0008] obtaining at least one image frame to be matched and a set of image frames in
a side view consisting of image frames in the side view that are collected within a first preset
time period before the states of the at least one group of target objects in the detection area
are changed, wherein the at least one image frame to be matched is obtained by collecting at
least one image of the detection area by an image collection device located above the
detection area, and the image frames in the side view are obtained by collecting images of the
detection area by an image collection device located on a side of the detection area;

[ 0009] determining an associated image frame from the at least one image frame to be
matched, wherein the associated image frame comprises an intervention part having a highest
degree of association with the changed object;

[ 0010] obtaining an image frame in the side view corresponding to the associated
image frame from the set of image frame in the side view, wherein the image frame in the
side view corresponding to the associated image frame comprises the intervention part having

the highest degree of association with the changed object, and at least one intervention object;



and

[ 0011] determining, according to the associated image frame and the image frame in
the side view corresponding to the associated image frame, a target intervention object having
the highest degree of association with the changed object from the at least one intervention
object.

[ 0012] The embodiments of the present disclosure provide an image recognition
apparatus, including:

[ 0013] a first determining unit, configured to determine a changed object according to
a change of states of at least one group of target objects in a detection area;

[ 0014] a first obtaining unit, configured to obtain at least one image frame to be
matched and a set of image frames in a side view consisting of image frames in the side view
that are collected within a first preset time period before the states of the at least one group of
target objects in the detection area are changed, wherein the at least one image frame to be
matched is obtained by collecting at least one image of the detection area by an image
collection device located above the detection area, and the image frames in the side view are
obtained by collecting images of the detection area by an image collection device located on
a side of the detection area;

[ 0015] a second determining unit, configured to determine an associated image frame
from the at least one image frame to be matched, wherein the associated image frame
comprises an intervention part having a highest degree of association with the changed
object;

[ 0016] a second obtaining unit, configured to obtain an image frame the side view
corresponding to the associated image frame from the set of image frames in the side view,
wherein the image frame in the side view corresponding to the associated image frame

comprises the intervention part having the highest degree of association with the changed



object, and at least one intervention object; and

[ 0017] a third determining unit, configured to determine, according to the associated
image frame and the image frame in the side view corresponding to the associated image
frame, a target intervention object having the highest degree of association with the changed
object from the at least one intervention object.

[ 0018] The embodiments of the present disclosure provide an image recognition
apparatus, where the image recognition apparatus includes a processor, a memory, and a
communication bus; the memory communicates with the processor by means of the
communication bus; the memory stores one or more programs that may be executed by the
processor; and if the one or more programs are executed, the processor executes the
aforementioned image recognition method.

[ 0019] The embodiments of the present disclosure provide a computer-readable
storage medium, where the computer-readable storage medium stores the one or more
programs, and the one or more programs may be executed by one or more processors to

realize the aforementioned any one image recognition method.

BRIEF DESCRIPTION OF THE DRAWINGS
[ 0020] FIG. 1 is a schematic diagram of an image recognition scene provided by the
embodiments of the present disclosure.
[ 0021] FIG. 2 is an optional flow chart I of the image recognition method provided by
the embodiments of the present disclosure.
[ 0022] FIG. 3 is an optional flow chart Il of the image recognition method provided
by the embodiments of the present disclosure.
[ 0023] FIG. 4 is an optional flow chart 11l of the image recognition method provided

by the embodiments of the present disclosure.



[ 0024] FIG. 5 is an optional flow chart IV of the image recognition method provided
by the embodiments of the present disclosure.

[ 0025] FIG. 6 is an optional flow chart V of the image recognition method provided
by the embodiments of the present disclosure.

[ 0026] Fig. 7 is a schematic structural diagram | of the image recognition apparatus
provided by the embodiments of the present disclosure.

[ 0027] Fig. 8 is a schematic structural diagram Il of the image recognition apparatus

provided by the embodiments of the present disclosure.

DETAILED DESCRIPTIONS
[ 0028] The embodiments of the present disclosure provide an image recognition
method and apparatus, and a computer-readable storage medium. The method includes:
determining the changed object according to the change of states of the at least one group of
target objects in the detection area; obtaining the set of image frames in the side view
consisting of the image frames in the side view and the at least one image frame to be
matched that are collected within the first preset time period before the states of the at least
one group of target objects in the detection area are changed, where the at least one image
frame to be matched is obtained by collecting at least on image of the detection area by the
image collection device located above the detection area, and the image frames in the side
view are obtained by collecting images of the detection area by an image collection device
located on a side of the detection area; determining the associated image frame from the at
least one image frame to be matched, where the associated image frame includes the
intervention part having the highest degree of association with the changed object; obtaining
an image frame in the side view corresponding to the associated image frame from the set of

image frame in the side view, where the image frame in the side view corresponding to the



associated image frame includes the intervention part having the highest degree of association
with the changed object, and the at least one intervention object; and determining, on the
basis of the associated image frame and the image frame in the side view corresponding to
the associated image frame, the target intervention object having the highest degree of
association with the changed object from the at least one intervention object.

[ 0029] The solution is realized by using the aforementioned method. The intervention
part having the highest degree of association with the changed object may be obtained from a
bird's eye view. Because the position information from the bird's eye view is proportional to
actual position information, a positional relationship between the changed object and the
intervention part obtained from the bird's eye view is more accurate than that from a side
view angle. Furthermore, the associated image frame is combined with the corresponding
side view image frame, thereby realizing the determining of the changed object and the
intervention part having the highest degree of association with the changed object (the
determining based on the associated image frame), further realizing the determining of the
intervention part having the highest degree of association with the changed object and the
target intervention object (the determining based on the corresponding side view image
frame), and thereby determining the target intervention object having the highest degree of
association with the changed object, and improving the accuracy of associating the change of
the target object with the intervention object.

[ 0030] The technical solutions in the embodiments of the present disclosure are
clearly and completely described below with reference to the accompanying drawings in the
embodiments of the present disclosure.

[ 0031] The embodiments of the present disclosure provide the image recognition
scene. As shown in FIG. 1, FIG. 1 is a schematic diagram of the image recognition scene

provided by the embodiments of the present disclosure, including the image collection device



100, which is located above the detection area 500, that generally performs image collection
on the detection area at a vertical angle in actual application; and the image collection device
200_1 and the image collection device 200_2, which are located at the sides of the detection
area 500, that perform image collection on the detection area at a parallel angle in actual
application, where the image collection device 100, the image collection device 200_1, and
the image collection device 200_2 continuously detect the detection area 500 according to
respective orientations and angles. At least one group of target objects 300 _1 to 300 _n are
placed in the detection area 500, where each group of target objects 300 1 to 300 n are
formed by stacking at least one sub object. At least one intervention object 400 1 to 400 nis
included around the detection area 500, where the intervention objects 400 1 to 400 are
located within the collection range of the image collection device 100, the image collection
device 200_1, and the image collection device 200_2. In the image recognition scene
provided by the embodiments of the present disclosure, the image collection device may be a
moving camera or a still camera, the intervention object may be a person, and the target
object may be a stackable item. When a certain person among the persons 400 1 to 400 n
fetches or places the item in the detection area 500, the camera 100 may capture the image
that the handle of the person reaches into the upper part of the detection area 500 from a
vertical view angle, and the camera 200 _1 and the camera 200_2 may capture the images of
the persons 400_1 to 400 _n at different view angles at corresponding moments.

[ 0032] In the embodiments of the present disclosure, the image collection device 100
generally is provided above the detection area 500, such as being directly above or in the
vicinity directly above the central point of the detection area, and the collection range at least
covers the whole detection area; the image collection devices 200 _1 and 200_2 are located at
the sides of the detection area, are respectively provided at two opposite sides of the detection

area, and have the setting heights that are flush with the target object in the detection area,



and the collection range covers the whole detection area and the intervention objects around
the detection area.

[ 0033] In some embodiments, if the detection area is a square area on a desktop, the
image collection device 100 may be provided directly above the central point of the square
area, the setting height thereof may be adjusted according to the view angle of the specific
image collection device, and it is guaranteed that the collection range may cover the square
area of the whole detection area; the image collection devices 200 1 and 200 2 are
respectively provided at two opposite sides of the detection area, the setting heights thereof
are flush with the target objects 300_1 to 300_n of the detection area, the distance between
the image collection device and the detection area may be adjusted according to the view
angle of the specific image collection device, and it is guaranteed that the collection range
may cover the whole detection area and the intervention objects around the detection area.

[ 0034] It should be noted that in actual use, apart from the image collection devices
200_1 and 200_2, more image collection devices located at the side of the detection area may
also be set according to requirements. The embodiments of the present disclosure do not
define this.

[ 0035] FIG. 2 is an optional flow chart of the image recognition method provided by
the embodiments of the present disclosure, and description is made with reference to the
operation shown in FIG. 2.

[ 0036] At S101, the changed object is determined according to the change of states of
the at least one group of target objects in the detection area.

[ 0037] The image recognition method provided by the embodiments of the present
disclosure is suitable for recognizing the target object or person that makes a monitored
object change in multiple objects or persons. Illustratively, the image recognition method

provided by the embodiments of the present disclosure is suitable for the scenes, such as



automatic bookkeeping and retail systems, and intelligent item monitoring.

[ 0038] In the embodiments of the present disclosure, each group of target objects in
the at least one group of target objects may be formed by stacking at least one sub object.

[ 0039] In some embodiments of the present disclosure, at least one group of target
objects may be stacked some piles of books; each pile of books is a group of target objects
and may also be stacked coins; and each pile of coins are a group of target objects.

[ 0040] In the embodiments of the present disclosure, the image collection device may
be provided above the detection area, and is configured to monitor the sub object included in
the at least one group of target objects, and determining that the states of the at least one
group of target objects are changed when the sub object included in the at least one group of
target objects is changed, or it is monitored that a new group of target object occur in the
detection area, or any one group of previous target objects disappear in the detection area.

[ 0041] In the embodiments of the present disclosure, the image collection device may
also be provided at an angle parallel to the side of the detection area, and is configured to
continuously monitor the sub object included in the at least one group of target objects, and
determining that the states of the at least one group of target objects are changed when it is
monitored that the number or the appearance of the sub objects included in any one group of
target objects is changed.

[ 0042] It should be noted that in the embodiments of the present disclosure, the
problem that the target objects shelter each other exists when it is monitored is performed
from the side view angle, and therefore, in order to ensure the accuracy of monitoring, at least
two image collection devices may be provided at the sides of the detection area and monitor
the number or the appearance of the at least one existing group of target objects in the
detection area.

[ 0043] In the embodiments of the present disclosure, all detection areas may be



placed in the detection frame of the image collection device; if the number of at least one
group of target objects is not changed in the detection frame, the image statistical
characteristics of the detection area may be represented as a smoothing curve on continuous
collection time points; if the number of at least one group of target objects is changed in the
detection frame, for example, the total number of groups increases or decreases, the curve
corresponding to the image characteristic of the at least one group of target objects is changed
abruptly, and it is indicated that the image content of the at least one group of target objects is
changed, and thus, it is known whether the at least one group of target objects in the detection
area are changed by monitoring the image characteristic curve of the at least one group of
target objects.

[ 0044] In the embodiments of the present disclosure, in order to ensure the accuracy
of detection, it can be determined that the states of the at least one group of target objects are
changed after the number of at least one group of target objects that are changed stably
exceeds the preset number of frames.

[ 0045] In some embodiments, after it is detected that the number of newly added at
least one group of target objects stably exceeds 5 frames, or the number of reduced at least
one group of target objects stably exceeds 20 frames, it is determined that the number of at
least one group of target objects is changed.

[ 0046] In some embodiments, three piles of stacked books are taken as at least one
group of target objects, where each pile of books corresponds to a group of target objects; one
pile of books include 20 books; a side view camera is taken as the image collection device
located at the angle parallel to the side of the detection area, and separately performs
continuous image collection on the detection area from the left and right side angles; if 5
books are taken away from the pile of books including 20 books, the side view camera

monitors that the number of books in one pile of books including 20 books among three piles
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of stacked books decreases; and if the reduced 5 books disappear more than 20 frames from
the detection area, it is determined that the number of at least one sub object in the at least
one group of target objects is changed.

[ 0047] In the embodiments of the present invention, the at least one sub object having
the change of states in the at least one group of target objects is determined as the changed
object.

[ 0048] In some embodiments, a camera with aerial view is the image collection
device located above the detection area; if the camera with aerial view detects that a group of
target objects are added in a new position of the detection area, a group of target objects is
added and taken as the changed objects; and if the camera with aerial view detects that one
group of previous target objects in the detection area disappear, the disappeared target objects
are taken as the changed objects.

[ 0049] In some embodiments, the side view camera is the image collection device
located at the side of the detection area; if the side view camera detects that the number of
sub objects in one existing group of target objects increases by 20, the increased 20 sub
objects are taken as the changed objects; and if the side view camera detects that the number
of sub objects in one existing group of target objects decreases by 20, the decreased 20 sub
objects are taken as the changed objects.

[ 0050] At S102, the set of image frame in the side view consisting of the image
frames in the side view and the at least one image frame to be matched that are collected
within the first preset time period before the states of the at least one group of target objects
in the detection area are changed are obtained, where the at least one image frame to be
matched is obtained by collecting at least one image of the detection area by an image
collection device located above the detection area, and the image frames in the side view are

obtained by collecting images of the detection area by an image collection device located on
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a side of the detection area.

[ 0051] In the embodiments of the present disclosure, if the states of the at least one
group of target objects in the detection area are changed, the set of image frame in the side
view and the at least one image frame to be matched that are collected within the first preset
time period before the states of the at least one group of target objects are changed are
obtained by means of the image collection device.

[ 0052] In the embodiments of the present disclosure, the image collection device is
configured to perform continuous image collection on the detection area and the intervention
objects around the detection. The image collection device in the embodiments of the present
disclosure may also be a moving camera, may also be a still camera, or is other devices
having the image collection function. The embodiments of the present disclosure do not
define this.

[ 0053] In the embodiments of the present disclosure, the image collection device is
provided above the detection area and configured to continuously monitor the image of the at
least one group of target objects from the bird's eye view; and the image collection device is
provided at the side of the detection area and configured to continuously monitor the image
of the at least one group of target objects from the side view angle. If the states of the at least
one group of target objects are changed, the image frames that are collected within the first
preset time period before a state change time point are obtained by means of the image
collection device located above the detection area and taken as at least one image frame to be
matched; meanwhile, the image frame that is synchronously collected with the at least one
image frame to be matched is obtained by means of the image collection device located at the
side of the detection area and taken as the set of image frame in the side view.

[ 0054] In some embodiments, the camera with aerial view provided above the

detection area is taken as the image collection device; the side view camera provided at the
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side of the detection area is taken as the image collection device; the number of at least one
group of target objects is changed at time point B, and the first preset time period is 2 seconds;
the image frame that is collected by the camera with aerial view from B-2 time point to B
time point is obtained and taken as the at least one image frame to be matched; and the image
frame that is collected by the side view camera from B-2 time point to B time point is
obtained and taken as the set of image frame in the side view.

[ 0055] It can be understood that in the embodiments of the present disclosure, if the
number of at least one group of target objects in the detection area is changed, the images of
at least one group of target objects that are intervened to change can be captured from the
bird's eye view, and thus, the problem that the target objects shelter each other from the side
view angle is avoided; meanwhile, the whole side image of at least one intervention object
near the target object can be captured from the side view angle, and thus, the problem of
failing to capture the whole image of the intervention object from the bird's eye view is
avoided.

[ 0056] At S103, the associated image frame is determined from the at least one image
frame to be matched, where the associated image frame includes the intervention part having
the highest degree of association with the changed object.

[ 0057] In the embodiments of the present disclosure, after the changed object is
determined, the associated image frame having the highest degree of association with the
changed object is determined from the at least one image frame to be matched.

[ 0058] In the embodiments of the present disclosure, based on FIG. 2, determining
the associated image frame having the highest degree of association with the changed object
from the at least one image frame to be matched may be as shown in FIG. 3, including the
following operations S1031-S1034.

[ 0059] At S1031, at least one intervention part is recognized from each of at least one
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image frame to be matched, where the at least one intervention part is a part of the at least
one intervention object which appears in at least one image frame to be matched.

[ 0060] In the embodiments of the present disclosure, after the at least one image
frame to be matched is obtained, the recognition of the intervention part is performed on each
image frame to be matched, and the intervention part in each image frame to be matched is
recognized, and thus, at least one intervention part is obtained.

[ 0061] In the embodiments of the present disclosure, an image recognition algorithm
may be configured to recognize at least one intervention part from each image frame to be
matched, and other methods may also be used. The embodiments of the present disclosure do
not define this.

[ 0062] In the embodiments of the present disclosure, one intervention part is a part
where the state of the target object is changed because one intervention object intervenes the
target object, and is a part that appears in the at least one image frame to be matched.

[ 0063] In the embodiments of the present disclosure, when a part of the intervention
objects enter the detection area of the image collection device, whether the intervention
objects contact the changed object or not, a part of images of the intervention objects can be
captured in the image frame to be matched, and the part of the captured image of at least one
intervention object is taken as at least one intervention part.

[ 0064] In some embodiments, the camera with aerial view serves as the image
collection device located above the detection area. When the intervention object is a person,
the image that a human hand stretches into the detection area can be captured by means of the
camera with aerial view, and at least one human hand image that is captured in the image
frame to be matched is taken as at least one intervention part.

[ 0065] At S1032, the changed object is combined with the recognized intervention

part in the one-to-one manner to obtain at least one combination of changed object and
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intervention part.

[ 0066] In the embodiments of the present disclosure, after at least one intervention
part is recognized, the changed object is combined with the recognized intervention part in
the one-to-one manner to obtain at least one combination of changed object and intervention
part.

[ 0067] It should be noted that in the embodiments of the present disclosure, because it
is needed to recognize the intervention part included in the image frame to be matched from
each image frame to be matched, at least one intervention part may include several repeated
intervention parts, and when the changed object is combined with at least one intervention
part in the one-to-one manner, it is needed to guarantee that the changed object is combined
with each intervention part only once.

[ 0068] At S1033, the combination having the highest degree of association is
determined from at least one combination of changed object and intervention part, where the
intervention part in the combination having the highest degree of association is the target
intervention part, that is to say, the target intervention part is the intervention part having the
highest degree of association with the changed object in the intervention parts.

[ 0069] In the embodiments of the present disclosure, the determining the combination
having the highest degree of association from the combination of at least one group of
changed objects and an intervention object part can be realized by means of the following
operations S201 to S202.

[ 0070] At S201, the distances between the changed objects and the intervention parts
in each of the at least one combination of changed object and intervention part are obtained.

[ 0071] In the embodiments of the present disclosure, the distances between the
changed objects and the intervention parts in each of the at least one combination of changed

object and intervention part can be obtained by means of the image collection device located
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above the detection area.

[ 0072] In the embodiments of the present disclosure, in the side view angle, the
distance between the intervention part and the changed object is not proportional to an actual
distance, and therefore, the actual distance cannot be calculated according to the distance
between the intervention part and the changed object obtained from the side view angle. The
distances between the changed objects and the intervention parts in the combination of each
changed object and the intervention part is obtained from the bird's eye view by means of the
image collection device located above the detection area to obtain the distance between at
least one changed object and the intervention part.

[ 0073] At S202, a minimum distance is determined from the distance.

[ 0074] In the embodiments of the present disclosure, a minimum value is found from
the distance between at least one changed object and the intervention part, and taken as the
minimum distance.

[ 0075] In some embodiments of the present disclosure, the method for determining
the minimum distance from the distance between at least one changed object and the
intervention part further can include the following operations S2021 to S2022.

[ 0076] At S2021, inverse ratio calculation is performed on the distance to obtain the
calculation result of each distance in the distance between at least one changed object and the
intervention part.

[ 0077] In the embodiments of the present disclosure, any formula that is negatively
correlated with the distance can be used for calculation in the method for performing inverse
ratio calculation on the distance to obtain a corresponding calculation result.

[ 0078] In the embodiments of the present disclosure, functions that are negatively
correlated with the distance all can be used for calculation, and the embodiments of the

present disclosure do not define this.
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[ 0079] In some embodiments, the distances between the changed objects and the

intervention parts in each combination is d, and the calculation result of a distance inverse

1

ratio calculation can be obtained by calculating a or €79,

[ 0080] In the embodiments of the present disclosure, the method for performing
inverse ratio calculation on the distance may also be other method, and the embodiments of
the present disclosure do not define this.

[ 0081] At S2022, a maximum calculation result is determined from the calculation
result, and the distance corresponding to the maximum calculation result is determined as the
minimum distance.

[ 0082] In the embodiments of the present disclosure, after the result of the distance
inverse ratio calculation is obtained, the maximum calculation result is determined from the
calculation result, and the distance corresponding to the maximum calculation result is
determined as the minimum distance.

[ 0083] It can be understood that the intervention part corresponding to the maximum
calculation result of the distance inverse ratio calculation is the intervention part closest to the
changed object.

[ 0084] At S203, the combination of the changed object and the intervention part
corresponding to the minimum distance is taken as the combination having the highest degree
of association.

[ 0085] In the embodiments of the present disclosure, the intervention part
corresponding to the minimum distance is the intervention part closest to the changed object
in at least one intervention part, and the probability that the intervention part is associated
with the changed object is maximum. Therefore, the combination of the changed object and

the intervention part corresponding to the minimum distance is taken as the combination
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having the highest degree of association.

[ 0086] In some embodiments, when one pile of books are added to the stacked books
in the detection area, at least one group of image frames to be matched are obtained by means
of the camera with aerial view, and at least one human hand image of entering the detection is
captured in at least one group of image frames to be matched. The added books are combined
with at least one human hand image in a one-to-one manner. The distances between the added
books and the human hand image are calculated, and the combination of the added book
corresponding to the minimum distance and the human hand image taken as the combination
having the highest degree of association.

[ 0087] It can be understood that in the embodiments of the present disclosure, the
intervention part in the combination having the highest degree of association is the
intervention part that is most likely to contact the changed object. Because the distance
obtained from the bird's eye view is proportional to the actual distance, the present disclosure
solves the problem that the distance between the intervention part and the changed object
obtained from the side view angle is disproportionate, and the problem that it is not accurate
to associated the intervention part and the changed object from the side view angle, thereby
improving the accuracy of associating the changed object and the intervention part, and
further improving the accuracy of associating the changed object and the target intervention
object.

[ 0088] In some embodiments of the present disclosure, the determining the
combination having the highest degree of association from at least one combination of
changed object and intervention part further can include the following operations S301 to
S302.

[ 0089] At S301, an actual motion trajectory of each of the recognized intervention

parts is obtained.
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[ 0090] In the embodiments of the present disclosure, the obtaining the actual motion

trajectory of each of the recognized intervention parts can include the following operations

S3011 to S3014.

[ 0091] At S3011, the trigger time point when the state of the target object is changed
IS obtained.

[ 0092] In the embodiments of the present disclosure, the time point when the state of

the target object is changed is recorded and obtained as the trigger time point.

[ 0093] At S3012, at least one motion trajectory image frame that is collected within a
second preset time period before the trigger time point is obtained, and the at least one
motion trajectory image frame is obtained by the image collection device located above the
detection area.

[ 0094] In the embodiments of the present disclosure, after the trigger time point, at
least one image frame that is collected within the second preset time period before the trigger
time point is obtained and taken as at least one motion trajectory image frame.

[ 0095] In some embodiments, the intervention part is the human hand image; the
second preset time period is 5 seconds; 10 image frames collected by the camera with aerial
view within 5 seconds are obtained; each image frame includes at least one human hand
image located at different positions; and the 10 image frames are taken as at least one motion
trajectory image frame.

[ 0096] It should be noted that in the embodiments of the present invention, in order to
make the motion trajectory of the intervention part be more accurate, the second preset time
period is generally set to be the time period longer than the first preset time period. Therefore,
at least one motion trajectory image frame that is collected within the second preset time
period before the trigger time point generally includes at least one image frame to be matched

that is collected within the first preset time period.
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[ 0097] At S3013, the corresponding position information of each recognized
intervention part in at least one motion trajectory image frame is obtained.

[ 0098] In the embodiments of the present disclosure, at least one motion trajectory
image frame includes the images of each intervention part at different positions, and for the
same intervention part, the respective corresponding position information of the intervention
part in each motion trajectory image frame is obtained from at least one motion trajectory
image frame.

[ 0099] In the embodiments of the present disclosure, for each intervention part, the
respective corresponding position information of each intervention part in each motion
trajectory image frame is determined.

[ 00100] In some embodiments, when the intervention part is the human hand image,
the position of the human hand image in each image frame of 10 frames of motion trajectory
image frames is obtained and taken as the position information corresponding to the image of
the human hand.

[ 00101] At S3014, according to a time sequence of at least one motion trajectory image
frame, vectorization connection is performed on the position information to obtain the actual
motion trajectory of each recognized intervention part.

[ 00102] In the embodiments of the present disclosure, for the same intervention part,
after the position information corresponding to the intervention part is determined, the
position information corresponding to the intervention part is sequentially connected to be a
line in the sequence from the starting point to the ending point of the time sequence according
to a time sequence of at least one motion trajectory image frame, so that a vector trajectory
corresponding to the intervention part is obtained and taken as the actual motion trajectory of
the intervention part.

[ 00103] In the embodiments of the present disclosure, for each recognized intervention
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part, the actual motion trajectory of each recognized intervention part is determined.

[ 00104] In some embodiments, after the position information corresponding to one
human hand image is obtained, according to different collection time of 10 frames of motion
trajectory image frames, connection is sequentially performed starting from the position
corresponding to the human hand image in a first motion trajectory image frame to the
position corresponding to the human hand image in next motion trajectory image frame, and
finally the actual motion trajectory corresponding to the human hand image is obtained.

[ 00105] At S302, in at least one combination of changed object and intervention part, a
simulated motion trajectory from the intervention part to the changed object in each
combination is obtained, where the simulated motion trajectory from the intervention part to
the changed object in one combination is a trajectory connecting the intervention part and the
changed object in the combination.

[ 00106] In the embodiments of the present disclosure, for the combination of one
changed object and the intervention part, the intervention part in the combination is
connected to the changed object, and the obtained vector trajectory is taken as the simulated
motion trajectory from the intervention part to the changed object in the combination.

[ 00107] At S303, similarity between each actual motion trajectory and each simulated
motion trajectory is compared.

[ 00108] In the embodiments of the present disclosure, for the combination of one
changed object and the intervention part, the similarity between the actual motion trajectory
of the intervention part included in the combination and the simulated motion trajectory
corresponding to the combination is compared.

[ 00109] In the embodiments of the present disclosure, the method for comparing the
similarity between two vector trajectories is the prior art, and the embodiments of the present

disclosure do not describe it again.
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[ 00110] At S304, the combination of the changed object and the intervention part
corresponding to the simulated motion trajectory having the highest similarity with the actual
motion trajectory is determined to be the combination having the highest degree of
association

[ 00111] In the embodiments of the present disclosure, the actual motion trajectory
having the highest similarity with the simulated motion trajectory is most likely to be the
motion trajectory moving towards the changed object and contacting the changed object.
Therefore, the combination of the changed object and the intervention part corresponding to
the simulated motion trajectory having the highest similarity with one actual motion
trajectory is determined to be the combination having the highest degree of association.

[ 00112] It should be noted that operations S201 to S203 and S301 to S303 relate to two
optional methods for determining the combination having the highest degree of association
from at least one combination of changed object and intervention part, and one or two
methods can be selected according to an actual situation when the methods are specifically
applied. The embodiments of the present disclosure do not define this.

[ 00113] At S1034, the image frame to be matched in which the intervention part in the
combination having the highest degree of association located is taken as the associated image
frame. That is to say, the associated image frame includes the intervention part having the
highest degree of association with the changed object, i.e., including the target intervention
part.

[ 00114] In the embodiments of the present disclosure, after the combination having the
highest degree of association, the image frame to be matched in which the intervention part in
the combination having the highest degree of association is located is taken as the associated
image frame. That is to say, the associated image frame includes the information of the

intervention part having the highest degree of association with the changed object.
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[ 00115] After operation S103, as shown in FIG. 2 and FIG. 3, the image recognition
method provided by the embodiments of the present disclosure further includes the following
operations.

[ 00116] At S104, the image frame in the side view corresponding to the associated
image frame is obtained from the set of image frame in the side view, where the image frame
in the side view corresponding to the associated image frame includes the intervention part
having the highest degree of association with the changed object, and at least one intervention
object.

[ 00117] In the embodiments of the present disclosure, after the associated image is
obtained, the image frame in the side view corresponding to the associated image frame that
is synchronously collected with the associated image frame is obtained from the set of image
frame in the side view.

[ 00118] In the embodiments of the present disclosure, the image collection device
located above the detection area and the image collection device located on the side of the
detection area synchronously perform collection on the detection area. Therefore, at the time
point when the image collection device located above the detection area collects the
associated image, the image collection device located on the side of the detection area can
also synchronously collect the image frame in the side view corresponding to the associated
image frame of the same scene.

[ 00119] In the embodiments of the present disclosure, the whole side image of at least
one intervention object associated with the changed object can be captured from the image
frame in the side view corresponding to the associated image frame.

[ 00120] In some embodiments, when detection is performed on the actions that one
person takes and puts the book of the detection area, it is determined, by means of the camera

with aerial view, that the number of books is varied, then the human hand image having the
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highest degree of association with the changed object in the detection area is entered, and the
image frame in which the human hand image is located is taken as the associated image
frame. The image frame in the side view corresponding to the associated image frame that is
synchronously collected with the associated image frame is obtained in the side view camera,
where the image frame in the side view corresponding to the associated image frame includes
the side image of at least one person, including the side face image of at least one person, the
image of side body of at least one person, and the side human hand image of at least one
person. In the side image of at least one person, the side face image, the image of side body,
and the side human hand image of each person are associated with each other.

[ 00121] It can be understood that in the embodiments of the present disclosure, an
intervention part image included in the associated image frame is the image collected from
the bird's eye view, because it is very difficult to collect the key identification information,
such as human face information, of the intervention object from the bird's eye view, it is
impossible to directly associate the changed object with the identification information of the
intervention object only according to the intervention part image from the bird's eye view.
Therefore, it is needed to obtain a synchronous side image frame configured to associate the
intervention part image from the bird's eye view with the whole side image of the
intervention object.

[ 00122] At S105, the target intervention object having the highest degree of association
with the changed object is determined from at least one intervention object on the basis of the
associated image frame and the image frame in the side view corresponding to the associated
image frame.

[ 00123] In the embodiments of the present disclosure, after the image recognition
device obtains the image frame in the side view corresponding to the associated image frame,

the image recognition device performs image fusion on the associated image frame and the
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image frame in the side view corresponding to the associated image frame to fuse the image
information of the intervention part and the intervention object synchronously obtained from
different angles together, thereby determining the target intervention object having the
highest degree of association with the changed object from at least one intervention object,
and completing the image recognition process of associating the changed object to the target
intervention object.

[ 00124] In the embodiments of the present disclosure, based on Fig. 3, according to the
associated image frame and the image frame in the side view corresponding to the associated
image frame, the determining the target intervention object having the highest degree of
association with the changed object from at least one intervention object may be as shown in
Fig. 4, and includes the following operations S1051 to S1053.

[ 00125] At S1051, image fusion is performed on the associated image frame and the
image frame in the side view corresponding to the associated image frame to obtain a side
view image of the target intervention part, and the side view image of the target intervention
part is the image of the target intervention part in the image frame in the side view
corresponding to the associated image frame.

[ 00126] In the embodiments of the present disclosure, because the associated image
frame and the image frame in the side view corresponding to the associated image frame are
the image frames obtained by performing synchronous collection on the detection area from
different angles, the image information of the same object obtained from the bird's eye view
and the side view angle are associated with each other, so that the image at the side view
angle corresponding to the target intervention part at the bird's eye view in the image frame in
the side view corresponding to the associated image frame is obtained and taken as the side
image of the target intervention part.

[ 00127] In the embodiments of the present disclosure, the intervention part is the
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human hand image; the intervention object is the person; the target intervention part included
in the associated image frame at the bird's eye view is the human hand image Al; and a side
view person image frame includes a side human hand image Al', a side human hand image
B1', and a side human hand image C1'. After image fusion is performed on the associated
image frame and the image frame in the side view corresponding to the associated image
frame, and image fusion is performed on human hand image information obtained from the
bird's eye view and the human hand image information obtained from the side view angle, the
information that the side human hand image Al' and the human hand image Al obtained from
the bird's eye view are the same human hand can be obtained, and the side human hand image
Al'is taken as the side image of the target intervention part.

[ 00128] At S1052, the side view image of the target intervention object associated with
the side view image of the target intervention part is obtained on the basis of the image frame
in the side view corresponding to the associated image frame, where the image frame in the
side view corresponding to the associated image frame includes the side view image of at
least one intervention object.

[ 00129] In the embodiments of the present disclosure, the image frame in the side view
corresponding to the associated image frame includes the whole side image of at least one
intervention object, and the side view image of the target intervention part is a part of the side
image of one intervention object, that is to say, the side view image of the target intervention
part is a part of the side view image of the corresponding intervention object, and is
associated with other parts of the side view image of the intervention object. On the basis of
the image frame in the side view corresponding to the associated image frame, the side view
image of the intervention object associated with the side view image of the target intervention
part is taken as the side view image of the target intervention object.

[ 00130] In some embodiments, the side view image of the target intervention part is
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the side human hand image A1', and the image frame in the side view corresponding to the
associated image frame includes a side image of person A', a side image of person B', and a
side image of person C'. The side image of person A’ further includes an image of side body
A2' and a image of side face A3'. Because in the image frame in the side view corresponding
to the associated image frame, the human hand image Al' at the side view angle and the
image of side body A2' are connected with each other, A1’ can be associated to A2'; the image
of side body A2' is also connected with the image of side face A3', and then the human hand
image Al' at the side view angle is further associated to the image of side face A3', and the
image of side face A3' is taken as the side view image of the target intervention object.

[ 00131] It can be understood that after multi-angle image fusion is performed on the
associated image frame in which the target intervention part is located and the image frame in
the side view corresponding to the associated image frame, an association relationship
between the target intervention part at the bird's eye view and the side view image of the
target intervention object at the side view angle is obtained, and thus identity recognition can
be further performed on the target intervention object according to the information included
in the side view image of the target intervention object, so that the problem that the
identification information of the intervention object cannot be collected at the bird's eye view,
and the problem that the intervention part image at the bird's eye view cannot be directly
associated with the identification information of the intervention object are solved.

[ 00132] At S1053, according to the side view image of the target intervention object
and a pre-stored corresponding relationship between images of intervention objects and
identity information of the intervention objects, the identity information of the target
intervention object is determined.

[ 00133] In the embodiments of the present disclosure, for one intervention object, the

corresponding relationship between images of intervention objects and identity information
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of the intervention objects is pre-stored, and the identity information of the intervention
object can be uniquely corresponded by means of the image of the intervention object.

[ 00134] In some embodiments, the pre-stored corresponding relationship between
images of intervention objects and identity information of the intervention objects may be the
corresponding relationship between the image of frontal face of each person and the ID of the
person; illustratively, the image of frontal face A corresponds to the person A, the image of
frontal face B corresponds to the person C, and the image of frontal face C corresponds to the
person C. According to the side view image of the target intervention object, i.e., the human
face image A3' at the side view angle, the corresponding image of frontal face A
corresponding to A3' is matched; then the human face image A3' at the side view angle is
further associated to the person A corresponding to the image of frontal face A by means of
the pre-stored corresponding relationship between the image of frontal face of each person
and the 1D of the person, and the person A is taken as the target intervention object.

[ 00135] It can be understood that in the embodiments of the present disclosure, the
information of the target intervention part having higher accuracy and associated with the
changed object can be obtained from the bird's eye view, and by means of image fusion, the
information of the target intervention part at the bird's eye view is combined with the
complete information of the intervention object at the side view angle, so that the present
disclosure realizes the association from the information of the target intervention part at the
bird's eye view to the information of the target intervention object at the side view angle,
further associating the information of the target intervention object with the pre-stored
identification information of the intervention object, and improving the accuracy of
recognizing the target intervention object.

[ 00136] In the embodiments of the present disclosure, after S105, the following

operations S106 to S107 are further included.
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[ 00137] At S106, a side image of the changed object is obtained from the image frame
in the side view corresponding to the associated image frame.

[ 00138] At S107, an object value of the changed object is obtained according to the
side image of the changed object, where the object value is the sum of values of at least one
sub changed object constituting the changed object, the side image of the changed object
includes a side image of each of at least one sub changed object, and the side image of each
of at least one sub changed object represents different values.

[ 00139] In the embodiments of the present disclosure, at least one target object is
formed by stacking at least sub object and the changed object is a part of at least one group of
target objects, and therefore, the image of the changed object at the side view angle can be
obtained by means of the image collection device at the side of the detection area, and
according to the images of the changed object at different side view angles, the object value
of the changed object is obtained.

[ 00140] In the embodiments of the present disclosure, the changed object includes at
least one sub changed object, where the image of the sub changed object at the side view
angle may include different colors, figures, or recognizable patterns or characters; different
colors, figures, or recognizable patterns or characters may represent different value
information.

[ 00141] In the embodiments of the present disclosure, the object value of the changed
object is the sum of the values represented by the image of each sub changed object at the
side view angle constituting the changed object.

[ 00142] At S108, the target intervention object is associated with the object value, so
that the information of a corresponding object value that is obtained or payed by the target
intervention object is obtained.

[ 00143] In some embodiments, the value of each red book is RMB 10 yuan and the
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value of each green book is RMB 20 yuan; by means of the camera at the side view angle, it
is detected that the height of a certain pile of stacked books is reduced and the number of
books is reduced; by means of the side view camera, the side image of a reduced book is
obtained; by means of the side colors of the books, it is found that 10 red books and 5 green
books are reduced, and it can be obtained that the object value of the reduced books is RMB
200 yuan; according to S101 to S105, it is obtained that the target intervention object is the
person A; and the target intervention object is associated with the object value, so that the
information that the person A takes away the books having the value of RMB 200 yuan.

[ 00144] It can be understood that the object values of at least one group of changed
objects are obtained by means of the camera at the side view angle and are associated with a
target person; and the specific information that the target person operates at least one group of
changed objects is further complemented.

[ 00145] In some embodiments of the present disclosure, an implementation method of
recognizing the target intervention object associated with the changed object, and associating
the target intervention object with the object value may be as shown in Fig. 5, and includes
the following operations S601 to S616.

[ 00146] At S601, when it is monitored by means of the image collection device that a
new group of target objects appear in the detection area, or previous any of the detection area
disappear, the changed object is determined from at least one group of target objects.

[ 00147] At S602, at least one image frame to be matched that is collected within the
first preset time period before the current time point and the set of image frame in the side

view are obtained.

[ 00148] At S603, at least one intervention part is recognized from each image frame to
be matched.
[ 00149] At S604, the changed object is combined with the recognized intervention part
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in the one-to-one manner to obtain at least one combination of changed object and
intervention part.

[ 00150] At S605, the distances between the changed objects and the intervention parts
in each of the at least one combination of changed object and intervention part are obtained.

[ 00151] At S606, inverse ratio calculation is performed on the distance to obtain the
calculation results of each of the distances.

[ 00152] At S607, the maximum calculation result is determined from the calculation
result, and the distance corresponding to the maximum calculation result is determined as the
minimum distance.

[ 00153] At S608, the combination of the changed object and the intervention part
corresponding to the minimum distance is taken as the combination having the highest degree
of association.

[ 00154] At S609, the image frame to be matched in which the intervention part in the
combination having the highest degree of association is located is taken as the associated
image frame.

[ 00155] At S610, the intervention part in the combination having the highest degree of
association is determined as the target intervention part.

[ 00156] At S611, image fusion is performed on the associated image frame and the
image frame in the side view corresponding to the associated image frame to obtain a side
view image of the target intervention part, and the side view image of the target intervention
part is the image of the target intervention part in the image frame in the side view
corresponding to the associated image frame.

[ 00157] At S612, the side view image of the target intervention object associated with
the side view image of the target intervention part is obtained on the basis of the image frame

in the side view corresponding to the associated image frame, where the image frame in the

31



side view corresponding to the associated image frame includes the side view image of at
least one intervention object.

[ 00158] At S613, according to the side view image of the target intervention object and
a pre-stored corresponding relationship between images of intervention objects and identity
information of the intervention objects, the target intervention object is determined.

[ 00159] At S614, the side image (i.e., the image at the side view angle) of the changed
object is obtained from the image frame in the side view corresponding to the associated
image frame.

[ 00160] At S615, the object value of the changed object is obtained according to the
side image of the changed object.

[ 00161] At S616, the target intervention object is associated with the object value to
complete the process of recognizing the target intervention object associated with the
changed object, and associating the target intervention object with the object value.

[ 00162] It should be noted that the image recognition method provided by the
embodiments of the present disclosure relates to continuously monitoring at least one target
object in the detection area after recognizing the target intervention object associated with the
changed object, and when the amount of at least one target object is changed again,
continuously recognizing the target intervention object in the same processing method.

[ 00163] The embodiments of the present disclosure also provide an image recognition
method that is suitable for the scene of intelligently monitoring to put or withdraw a chip. On
the basis of the schematic diagram of the image recognition scene in Fig. 1, at least one group
of target objects in the embodiments of the present disclosure may be at least one group of
chips, and correspond to the target objects 300 _1 to 300 _n in Fig. 1; at least one intervention
object may be at least one player participating in a game, certainly may also be a croupier,

and corresponds to the intervention objects 400_1 to 400_n in Fig. 1; the image collection
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device located above the detection area may be the camera with aerial view, and corresponds
to the image collection device 100 in Fig. 1; and the image collection device located on the
side of the detection area may be the side view camera, and corresponds to the image
collection devices 200 _1 and 200_2 in Fig. 1. The image recognition method provided by the
embodiments of the present disclosure may be as shown in Fig. 6, and includes the following
operations S701 to S721.

[ 00164] At S701, when it is detected that one group of chips are stacked on an existing
group of chips in the detection area again, it is determined by means of the side view camera
that the number of at least one group of chips in the detection area is changed.

[ 00165] In the embodiments of the present invention, at least one group of target
objects are at least one group of chips.

[ 00166] In the embodiments of the present invention, when one group of chips are
stacked on an existing group of chips in the detection area again, it can be found by means of
the side view camera that the number of chips included in the existing group of chips in the
detection area is increased, and the state of at least one group of chips in the detection area is
determined to be changed.

[ 00167] At S702, a newly added chip is determined from at least one group of chips in

the detection area.

[ 00168] In the embodiments of the present invention, the changed object is the newly
added chip.
[ 00169] At S703, 3 image frames collected within 2 seconds before the current time

point are obtained by means of the camera with aerial view, and are taken as at least one
image frame to be matched; and the image frame collected by the side view camera within
the corresponding time period is obtained and taken as the set of image frame in the side

view.
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[ 00170] In the embodiments of the present disclosure, the first time period is 2
seconds.

[ 00171] At S704, at least one human hand image is recognized from each image frame
to be matched.

[00172] In the embodiments of the present invention, at least one intervention part is at
least one human hand image.

[ 00173] It can be understood that in the embodiments of the present disclosure, when
one group of chips are stacked on the existing group of chips in the detection area again, the
human hand necessarily stretches into the detection area, at least one image frame to be
matched before the time point when the number of at least one group of chips is changed is
captured by means of the camera with aerial view, and at least one human hand image may be
recognized from at least one image frame to be matched, where at least one human hand
image includes the human hand image where the chips are stacked, and may also include
other human hand images. Therefore, it is needed to determine, from at least one human hand
image, a human hand where the chips are stacked.

[ 00174] At S705, newly added chip images at the camera with aerial view are
combined with at least one human hand image in the one-to-one manner to obtain the
combination of at least one group of newly added chip images and the human hand image.

[ 00175] In the embodiments of the present disclosure, the newly added chip images are
combined with at least one human hand image in the one-to-one manner, and it is guaranteed
that the newly added chip images are combined with each of at least one human hand image
only once to obtain the combination of at least one group of newly added chip images and the
human hand image.

[ 00176] At S706, the time point when the number of at least one group of chips is

changed is marked as the trigger time point, and 6 image frames collected within 4 seconds
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before the trigger time point are obtained by means of the camera with aerial view and taken

as at least one motion trajectory image frame.

[ 00177] In the embodiments of the present disclosure, the second time period is 4
seconds.
[ 00178] At S707, for recognized human hand images, the corresponding position

information of each human hand image in each of at least one motion trajectory image frame
is obtained.

[ 00179] In the embodiments of the present disclosure, for one human hand image, 6
pieces of position information corresponding to the human hand image may be obtained from
6 motion trajectory image frames; and for the recognized human hand images, the respective
corresponding position information of the recognized human hand images in each of at least
one motion trajectory image frame is obtained.

[ 00180] At S708, according to a time sequence of collecting at least one motion
trajectory image frame, the position information corresponding to each human hand image is
sequentially connected, and the vector trajectory obtained by means of the connection is
taken as the actual motion trajectory of each human hand image.

[ 00181] In the embodiments of the present disclosure, the time sequence of at least one
motion trajectory image frame is the time sequence of collecting at least one motion
trajectory image frame.

[ 00182] At S709, in the combinations of at least one group of newly added chip images
and the human hand image, a path from the human hand image to the newly added chip
image in each combination is taken as the simulated motion trajectory from the human hand
image to the newly added chip image in each combination.

[ 00183] At S710, for the combination of each newly added chip image and the human

hand image, the similarity between the simulated motion trajectory in each combination and
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the actual motion trajectory of the human hand image is compared.

[ 00184] In the embodiments of the present disclosure, for each of the combinations of
at least one group of newly added chip images and the human hand image, the similarity
between each actual motion trajectory and each simulated motion trajectory may be
compared by using the same method.

[ 00185] At S711, the combination having the highest degree of association with one
actual motion trajectory is determined as the combination having the highest degree of
association.

[ 00186] At S712, the image frame to be matched corresponding to the combination
having the highest degree of association is taken as the associated image frame.

[ 00187] At S713, the human hand image in the combination having the highest degree
of association is determined as a target human hand image.

[ 00188] At S714, the image frame in the side view corresponding to the associated
image frame is obtained from the set of image frame in the side view, and the image frame in
the side view corresponding to the associated image frame includes the side image of the
person (one player or dealer) related with the newly added chip image.

[ 00189] The side image in the embodiments of the present disclosure also is the image
at the side view angle relate to the image at a top view angle.

[ 00190] In the embodiments of the present disclosure, the image frame in the side view
corresponding to the associated image frame is the image frame that is collected with the side
view camera and synchronized with the associated image frame.

[ 00191] At S715, image fusion is performed on the associated image frame and the
image frame in the side view corresponding to the associated image frame to obtain the side
image of a target human hand corresponding to the target human hand image in the image

frame in the side view corresponding to the associated image frame.
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[ 00192] In the embodiments of the present invention, the side view image of the target
intervention part is the side image of the target human hand.

[ 00193] In the embodiments of the present disclosure, image fusion is performed on
the associated image frame and the image frame in the side view corresponding to the
associated image frame, and image information association is performed on the human hand
image of the associated image frame at the bird's eye view and the human hand image of the
side view image at the side view angle to obtain the corresponding image of the target human
hand image in the image frame in the side view corresponding to the associated image frame
at the bird's eye view, i.e., the side image of the target human hand.

[ 00194] At S716, the image of side body (i.e., the human body image at the side view
angle) of a target player associated with the side image of the target human hand is obtained
on the basis of the image frame in the side view corresponding to the associated image frame.
[ 00195] In the embodiments of the present disclosure, the image frame in the side view
corresponding to the associated image frame includes the side image of the human body of at
least one person (the player or the dealer), and includes the side human hand image of at least
one person, the side face image of at least one person, and the image of side body of at least
one person, where the side human hand image, the side face image, and the image of side
body of the same person are a whole associated with each other.On the basis of the image
frame in the side view corresponding to the associated image frame, the side image of the
person to which the side image of the target human hand belongs can be found, so that the
image of side body of the target person associated with the side image of the target person is
obtained.

[ 00196] At S717, on the basis of the image frame in the side view corresponding to the
associated image frame, the face image of the target person associated with the image of side

body of the target person is obtained.
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[ 00197] In the embodiments of the present invention, the side view image of the target
intervention object is the side face image of the target person.

[ 00198] In the embodiments of the present disclosure, after the image of side body of
the target person is obtained, the image of side body of the target person is associated to the
face image of the target person continuously based on the association relationship between
the image of side body and the face image in the image frame in the side view corresponding
to the associated image frame.

[ 00199] At S718, according to the face image of the target person and a pre-stored
corresponding relationship between images of intervention objects and identity information
of the intervention objects, the identity information of the target person is determined.

[ 00200] In the embodiments of the present invention, the pre-stored corresponding
relationship between images of intervention objects and identity information of the
intervention objects is the pre-stored corresponding relationship between the image of frontal
face of each person and the identity information of the player.

[ 00201] It can be understood that by associating the target human hand image to the
side image of the target human hand at the side view angle, and according to the association
relationship between the human hand, the human body and the human face in the image
frame in the side view corresponding to the associated image frame, associating the side
image of the target human hand to the image of side body of the target person, the face image
of the target person is further associated according to the image of side body of the target
player, and matching is performed according to the face image of the target person and the
pre-stored image of frontal face of at least one person, so that the target human hand image
obtained at the bird's eye view and associated with the changed object is associated with the
frontally collected image of frontal face of the target player, and the identity identification of

the target person to which the changed object belongs is completed.
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[ 00202] At S719, the side image of the newly added chip is obtained from the image
frame in the side view corresponding to the associated image frame.

[ 00203] At S720, the object value of the newly added chip is obtained according to the
side image of the newly added chip.

[ 00204] In the embodiments of the present disclosure, the newly added chips include at
least one chip having different colors or figures; each color and figure of the chips represent
different chip values; and the object value of the newly added chip can be obtained according
to the side image of the newly added chip.

[ 00205] At S721, the target person is associated with the object value to obtain the
information that the target person puts the chip of the object value.

[ 00206] It can be understood that in the embodiments of the present disclosure, the
situation that the new chips are stacked on the existing group of chips in the detection area
can be monitored by means of the side view camera, so that the situation of failing to
effectively monitor the stacking of the chips by means of the camera with aerial view is
avoided; meanwhile, the target human hand image is determined by means of the motion
trajectory from the human hand to the chip at the camera with aerial view, so that it is
avoided that a distortion occurs in the motion trajectory, which is obtained by means of the
side view camera, from the human hand to the newly added chip, and that the association
between the newly added chip and the target human hand image is inaccurate; furthermore,
the image of side body of the player is obtained by means of the side view camera,
information fusion is performed on the target human hand image at the bird's eye view and
the image of side body of the player at the side view angle, and the association between the
target human hand image and the face image of the target person is established, so that by
associating the face image of the target person to the pre-stored image of frontal face of at

least one person, the target human hand image associated with the changed object from the
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bird's eye view can be associated to the image of frontal face of the player, and finally, the
accuracy of recognizing the identity information of the person to which the changed object
belongs is improved.

[ 00207] The embodiments of the present disclosure provide an image recognition
apparatus corresponding to the image recognition method; Fig. 7 is a schematic structural
diagram | of the image recognition apparatus provided by the embodiments of the present
disclosure; and as shown in Fig. 7, the image recognition apparatus 4 includes the first
determining unit 400, the first obtaining unit 401, the second determining unit 402, the
second obtaining unit 403, and the third determining unit 404.

[ 00208] The first determining unit 400 is configured to determine the changed object
according to the change of states of at least one group of target objects in the detection area.

[ 00209] The first determining unit 401 is configured to obtain the set of image frame in
the side view consisting of the image frames in the side view that are collected within the first
preset time period before the states of at least one group of target objects in the detection area
are changed, and at least one image frame to be matched, where at least one image frame to
be matched is obtained by collecting an image of the detection area by the image collection
device located above the detection area, and the image frames in the side view are obtained
by collecting images of the detection area by the image collection device located on the side
of the detection area.

[ 00210] The second determining unit 402 is configured to determine the associated
image frame from at least one image frame to be matched, where the associated image frame
includes the intervention part having the highest degree of association with the changed
object.

[ 00211] The second obtaining unit 403 is configured to obtain the image frame in the

side view corresponding to the associated image frame from the set of image frame in the
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side view, where the image frame in the side view corresponding to the associated image
frame includes the intervention part having the highest degree of association with the
changed object, and at least one intervention object.

[ 00212] The third determining unit 404 is configured to determine, on the basis of the
associated image frame and the image frame in the side view corresponding to the associated
image frame, the target intervention object having the highest degree of association with the
changed object from at least one intervention object.

[ 00213] In some embodiments, the image recognition apparatus 4 further includes a
third obtaining unit, a fourth obtaining unit, and a first associating unit.

[ 00214] The third obtaining unit is configured to obtain a side image of the changed
object from the image frame in the side view corresponding to the associated image frame.

[ 00215] The fourth obtaining unit is configured to obtain an object value of the
changed object according to the side image of the changed object, where the object value is
the sum of values of at least one sub changed object constituting the changed object, the side
image of the changed object includes the side image of each of at least one sub changed
object, and the side image of each of at least one sub changed object represents different
values.

[ 00216] The first associating unit is configured to associate the target intervention
object and the object value.

[ 00217] In some embodiments, the second determining unit 402 includes a recognizing
unit, a combining unit, a first determining sub unit, and a second determining sub unit.

[ 00218] The recognizing unit is configured to recognize at least one intervention part
from each of at least one image frame to be matched, where the at least one intervention part
is a part of the at least one intervention object which appears in one image frame to be

matched.
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[ 00219] The combining unit is configured to combine the changed object and the
recognized intervention part in the one-to-one manner to obtain at least one combination of
changed object and intervention part.

[ 00220] The first determining sub unit is configured to determine the combination
having the highest degree of association from the at least one combination of changed object
and intervention part, where the intervention part in the combination having the highest
degree of association is the target intervention part.

[ 00221] The second determining sub unit is further configured to take the image frame
to be matched in which the intervention part in the combination having the highest degree of
association is located as the associated image frame.

[ 00222] In some embodiments, the third determining unit 404 includes a fusing unit, a
second associating unit, and a third determining sub unit.

[ 00223] The fusing unit is configured to perform image fusion on the associated image
frame and the image frame in the side view corresponding to the associated image frame to
obtain a side view image of the target intervention part, where the side view image of the
target intervention part is the image of the target intervention part in the image frame in the
side view corresponding to the associated image frame.

[ 00224] The second associating unit is configured to obtain, on the basis of the image
frame in the side view corresponding to the associated image frame, the image in the side
view of the target intervention object associated with the image in the side view of the target
intervention part, where the image frame in the side view corresponding to the associated
image frame includes the image in the side view of each of at least one intervention object.

[ 00225] The third determining sub unit is configured to determine, according to the
image in the side view of the target intervention object and a pre-stored corresponding

relationship between images of intervention objects and identity information of the
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intervention objects, identity information of the target intervention object.

[ 00226] In some embodiments, the first determining sub unit further includes:

[ 00227] a fifth obtaining unit, configured to obtain the distances between the changed
objects and the intervention parts in each of the at least one combination of changed object
and intervention part;

[ 00228] the fourth determining sub unit, further configured to determine the minimum
distance from the distances; and

[ 00229] the fifth determining sub unit, further configured to take the combination of
the changed object and the intervention part corresponding to the minimum distance as the
combination having the highest degree of association.

[ 00230] In some embodiments, the fourth determining sub unit is configured to:

[ 00231] perform inverse ratio calculation on the distance to obtain the calculation
results of each of the distances; and

[ 00232] determine the maximum calculation result from the calculation results, and
determine the distance corresponding to the maximum calculation result as the minimum
distance.

[ 00233] In some embodiments, the first determining sub unit further includes a sixth
obtaining unit, a seventh obtaining unit, a comparing unit, and a sixth determining sub unit,
where

[ 00234] the sixth obtaining unit is configured to obtain the actual motion trajectory of
each of the recognized intervention parts;

[ 00235] the seventh obtaining unit is configured to obtain, in the at least one
combination of changed object and intervention part, the simulated motion trajectory from
the intervention part to the changed object in each combination, where the simulated motion

trajectory from the intervention part to the changed object in one combination is the trajectory
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connecting the intervention part and the changed object in the combination;

[ 00236] the comparing unit is configured to compare the similarity between each
actual motion trajectory and each simulated motion trajectory; and

[ 00237] the sixth determining sub unit is configured to determine the combination of
the changed object and the intervention part corresponding to the simulated motion trajectory
having the highest similarity with the actual motion trajectory as the combination having the
highest degree of association.

[ 00238] In some embodiments, the sixth obtaining unit includes an eighth obtaining
unit, a ninth obtaining unit, a tenth obtaining unit, and a connecting unit, where

[ 00239] the eighth obtaining unit is configured to obtain the trigger time point when
the state of the target object is changed,

[ 00240] the ninth obtaining unit is configured to obtain at least one motion trajectory
image frame that is collected within the second preset time period before the trigger time
point, where the at least one motion trajectory image frame is obtained by the image
collection device located above the detection area;

[ 00241] the tenth obtaining unit is configured to obtain the corresponding position
information of each recognized intervention part in at least one motion trajectory image
frame; and

[ 00242] the connecting unit is configured to perform, according to a time sequence of
at least one motion trajectory image frame, vectorization connection on the position
information to obtain the actual motion trajectory of each recognized intervention part.

[ 00243] In some embodiments, the image recognition apparatus 4 further includes a
first monitoring unit, where

[ 00244] the first monitoring unit is configured to determine, when it is monitored, by

means of the image collection device located above the detection area, that one new group of

44



target objects appear in the detection area or that any of the at least one group of previous
target objects in the detection area disappear, that the state of at least one group of target
objects in the detection area is changed.

[ 00245] In some embodiments, at least one group of target objects are formed by
stacking at least one sub object, and the image recognition apparatus 4 further includes a
second monitoring unit, where

[ 00246] the second monitoring unit is configured to determine, when it is monitored,
by means of the image collection device located on the side of the detection area, that the
number or the appearance of sub objects included in any of the at least one group of target
objects is changed, that the states of the at least one group of target objects in the detection
area are changed.

[ 00247] It should be noted that in actual application, the first determining unit 400, the
first obtaining unit 401, the second determining unit 402, the second obtaining unit 403, and
the third determining unit 404 may be realized by means of the processor 54 located at the
image recognition apparatus 2, and specifically are realized by a Central Processing Unit
(CPU), a Microprocessor Unit (MPU), a Digital Signal Processing (DSP), or a Field
Programmable Gate Array (FPGA).

[ 00248] The embodiments of the present disclosure provide an image recognition
apparatus corresponding to the image recognition method; Fig. 8 is a schematic structural
diagram 1l of the image recognition apparatus provided by the embodiments of the present
disclosure; as shown in Fig. 8, the image recognition apparatus 5 includes the processor 54,
the memory 55, and the communication bus 56; the memory 55 communicates with the
processor 54 by means of the communication bus 56; the memory 55 stores one or more
programs that may be executed by the processor 54; and if one or more programs are

executed, the processor 54 executes the aforementioned any one image recognition method.
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[ 00249] It can be understood that in the embodiments of the present disclosure, the
image recognition apparatus can obtain the information of the target intervention part having
higher accuracy from the bird's eye view, and by means of image fusion, combines the
information of the target intervention part at the bird's eye view with the complete side
information of the intervention object at the side view angle, so that the present disclosure
realizes the association from the information of the target intervention part at the bird's eye
view to the information of the target intervention object at the side view angle, further
associating the pre-stored image information of the target intervention object, and improving
the accuracy of recognizing the target intervention object.

[ 00250] The embodiments of the present disclosure provide a computer-readable
storage medium, where the computer-readable storage medium stores one or more programs;
one or more programs may be executed by one or more processors 54; and the image
recognition method, as shown in the embodiments of the present disclosure, is realized when
the program is executed by the processor 54.

[ 00251] A person skilled in the art should understand that the embodiments of the
present disclosure may provide a method, a system or a computer program product. Therefore,
the present disclosure may use the forms of hardware embodiments, software embodiments,
or the embodiments of combining software and hardware aspects. Moreover, the present
disclosure may use the form of the computer program product implemented over one or more
computer usable storage mediums (including but not limited to a disk memory and an optical
memory, etc.) that include a computer usable program code.

[ 00252] The present disclosure is described with reference to flowcharts and/or block
diagrams of methods, devices (systems), and computer program products of the embodiments
of the present disclosure. It should be understood that a computer program instruction is

configured to implement each flow and/or block in the flowcharts and/or block diagrams, and
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the combination of flows/blocks in the flowcharts and/or block diagrams. These computer
program instructions may be provided to a universal computer, a special computer, an
embedded processor or processors of other programmable data processing devices to generate
a machine such that an apparatus for implementing the functions specified in one or more
flow in the flowcharts and/or one or more blocks in the block diagrams is generated through
the instructions executed by the computer or the processor of other programmable data
processing devices.

[ 00253] These computer program instructions may also be stored in a computer
readable memory that can direct the computer or other programmable data processing devices
to work in a particular manner such that the instruction stored in the computer readable
memory generates a product including an instruction apparatus, which implements the
functions specified in one or more flows in the flowchart and/or one or more blocks in the
block diagram.

[ 00254] These computer program instructions may also be loaded in a computer or
other programmable data processing devices such that a series of operation operations are
executed on the computer or other programmable data processing devices to generate
computer implemented processing, and thus the instruction executed on the computer or other
programmable data processing devices provides the operations for implementing the
functions specified in one or more flows in the flowchart and/or one or more blocks in the
block diagram.

[ 00255] The foregoing descriptions are merely preferred embodiments of the present

disclosure, but are not intended to limit the scope of protection of the present disclosure.
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CLAIMS

1. An image recognition method, comprising:

determining a changed object according to a change of states of at least one group of
target objects in a detection area;

obtaining at least one image frame to be matched and a set of image frames in a side
view consisting of image frames in the side view that are collected within a first preset time
period before the states of the at least one group of target objects in the detection area are
changed, wherein the at least one image frame to be matched is obtained by collecting at least
one image of the detection area by an image collection device located above the detection area,
and the image frames in the side view are obtained by collecting images of the detection area
by an image collection device located on a side of the detection area;

determining an associated image frame from the at least one image frame to be
matched, wherein the associated image frame comprises an intervention part having a highest
degree of association with the changed object;

obtaining an image frame in the side view corresponding to the associated image
frame from the set of image frames in the side view, wherein the image frame in the side view
corresponding to the associated image frame comprises the intervention part having the
highest degree of association with the changed object, and at least one intervention object; and

determining, according to the associated image frame and the image frame in the side
view corresponding to the associated image frame, a target intervention object having the

highest degree of association with the changed object from the at least one intervention object.
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2. The method according to claim 1, wherein after the determining, according to the
associated image frame and the image frame in the side view corresponding to the associated
image frame, the target intervention object having the highest degree of association with the
changed object from the at least one intervention object, the method further comprises:

obtaining a side image of the changed object from the image frame in the side view
corresponding to the associated image frame;

obtaining an object value of the changed object according to the side image of the
changed object, wherein the object value is a sum of values of at least one sub changed object
constituting the changed object, the side image of the changed object comprises a side image
of each of the at least one sub changed object, and the side image of each of the at least one
sub changed object represents different values; and

associating the target intervention object with the object value.

3. The method according to claim 1 or 2, wherein the determining the associated image frame
from the at least one image frame to be matched comprises:

recognizing at least one intervention part from each of the at least one image frame to
be matched, wherein the at least one intervention part is a part of the at least one intervention
object which appears in one image frame to be matched;

combining the changed object and the recognized at least one intervention part in a
one-to-one manner to obtain at least one combination of changed object and intervention part;

determining a combination having a highest degree of association from the at least one

49



combination of changed object and intervention part, wherein an intervention part in the
combination having the highest degree of association is a target intervention part; and
taking an image frame to be matched in which the intervention part in the combination

having the highest degree of association is located as the associated image frame.

4. The method according to claim 3, wherein the determining, according to the associated
image frame and the image frame in the side view corresponding to the associated image
frame, the target intervention object having the highest degree of association with the changed
object from the at least one intervention object comprises:

performing image fusion on the associated image frame and the image frame in the
side view corresponding to the associated image frame to obtain an image in the side view of
the target intervention part, wherein the image in the side view of the target intervention part
Is an image of the target intervention part in the image frame in the side view corresponding
to the associated image frame;

obtaining, according to the image frame in the side view corresponding to the
associated image frame, an image in the side view of the target intervention object associated
with the image in the side view of the target intervention part, wherein the image frame in the
side view corresponding to the associated image frame comprises an image in the side view of
each of the at least one intervention object; and

determining, according to the image in the side view of the target intervention object
and a pre-stored corresponding relationship between images of intervention objects and

identity information of the intervention objects, identity information of the target intervention

50



object.

5. The method according to claim 3, wherein the determining the combination having the
highest degree of association from the at least one combination of changed object and
intervention part comprises:

obtaining distances between the changed object and the intervention part in each of the
at least one combination of changed object and intervention part;

determining a minimum distance from the distances; and

taking the combination of changed object and intervention part corresponding to the

minimum distance as the combination having the highest degree of association.

6. The method according to claim 3, wherein the determining the combination having the
highest degree of association from the at least one combination of changed object and
intervention part comprises:

obtaining an actual motion trajectory of each of the recognized at least one
intervention part;

obtaining, in the at least one combination of changed object and intervention part, a
simulated motion trajectory from the intervention part to the changed object in each of the at
least one combination of changed object and intervention part, wherein the simulated motion
trajectory from the intervention part to the changed object in one combination is a trajectory
connecting the intervention part and the changed object in the combination;

comparing a similarity between each actual motion trajectory and each simulated
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motion trajectory; and
determining the combination of the changed object and the intervention part
corresponding to the simulated motion trajectory having the highest similarity with the actual

motion trajectory as the combination having the highest degree of association.

7. The method according to claim 6, wherein the obtaining the actual motion trajectory of
each of the recognized at least one intervention part comprises:

obtaining a trigger time point responsive to a state of the target object being changed;

obtaining at least one motion trajectory image frame that is collected within a second
preset time period before the trigger time point, wherein the at least one motion trajectory
image frame is obtained by the image collection device located above the detection area;

obtaining corresponding position information of each of the recognized at least one
intervention part in the at least one motion trajectory image frame; and

performing, according to a time sequence of the at least one motion trajectory image
frame, vectorization connection on the position information to obtain the actual motion

trajectory of each of the recognized at least one intervention part.

8. The method according to claim 1, wherein the change of states of the at least one group of
target objects in the detection area comprises:

responsive to monitoring, by means of the image collection device located above the
detection area, that a new group of target objects appear in the detection area or that any of the

at least one group of the target objects in the detection area disappear, determining that the
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states of the at least one group of target objects in the detection area are changed.

9. The method according to claim 1, wherein the at least one group of target objects are
formed by stacking at least one sub object, and the change of states of the at least one group
of target objects in the detection area comprises:

responsive to monitoring, by means of the image collection device located on the side
of the detection area, that a number or an appearance of sub objects comprised in any of the at
least one group of target objects is changed, determining that the states of the at least one

group of target objects in the detection area are changed.

10. An image recognition apparatus, comprising:

a first determining unit, configured to determine a changed object according to a
change of states of at least one group of target objects in a detection area;

a first obtaining unit, configured to obtain at least one image frame to be matched and
a set of image frames in a side view consisting of image frames in the side view that are
collected within a first preset time period before the states of the at least one group of target
objects in the detection area are changed, wherein the at least one image frame to be matched
is obtained by collecting at least one image of the detection area by an image collection
device located above the detection area, and the image frames in the side view are obtained by
collecting images of the detection area by an image collection device located on a side of the
detection area;

a second determining unit, configured to determine an associated image frame from
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the at least one image frame to be matched, wherein the associated image frame comprises an
intervention part having a highest degree of association with the changed object;

a second obtaining unit, configured to obtain an image frame the side view
corresponding to the associated image frame from the set of image frames in the side view,
wherein the image frame in the side view corresponding to the associated image frame
comprises the intervention part having the highest degree of association with the changed
object, and at least one intervention object; and

a third determining unit, configured to determine, according to the associated image
frame and the image frame in the side view corresponding to the associated image frame, a
target intervention object having the highest degree of association with the changed object

from the at least one intervention object.

11. The image recognition apparatus according to claim 10, further comprising a third
obtaining unit, a fourth obtaining unit, and a first associating unit, wherein

the third obtaining unit is configured to obtain a side image of the changed object from
the image frame in the side view corresponding to the associated image frame;

the fourth obtaining unit is configured to obtain an object value of the changed object
according to the side image of the changed object, wherein the object value is a sum of values
of at least one sub changed object constituting the changed object, the side image of the
changed object comprises a side image of each of the at least one sub changed object, and the
side image of each of the at least one sub changed object represents different values; and

the first associating unit is configured to associate the target intervention object and
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the object value.

12. The image recognition apparatus according to claim 10 or 11, wherein the second
determining unit comprises a recognizing unit, a combining unit, a first determining sub unit,
and a second determining sub unit;

the recognizing unit is configured to recognize at least one intervention part from each
of at least one image frame to be matched, wherein the at least one intervention part is a part
of the at least one intervention object which appears in one image frame to be matched;

the combining unit is configured to combine the changed object and the recognized at
least one intervention part in a one-to-one manner to obtain at least one combination of
changed object and intervention part;

the first determining sub unit is configured to determine a combination having a
highest degree of association from the at least one combination of changed object and
intervention part, wherein an intervention part in the combination having the highest degree of
association is a target intervention part; and

the second determining sub unit is configured to take an image frame to be matched in
which the intervention part in the combination having the highest degree of association is

located as the associated image frame.

13. The image recognition apparatus according to claim 12, wherein the third determining unit
comprises a fusing unit, a second associating unit, and a third determining sub unit;

the fusing unit is configured to perform image fusion on the associated image frame

55



and the image frame in the side view corresponding to the associated image frame to obtain
an image in the side view of the target intervention part, wherein the image in the side view of
the target intervention part is an image of the target intervention part in the image frame in the
side view corresponding to the associated image frame;

the second associating unit is configured to obtain, according to the image frame in the
side view corresponding to the associated image frame, an image in the side view of the target
intervention object associated with the image in the side view of the target intervention part,
wherein the image frame in the side view corresponding to the associated image frame
comprises an image in the side view of each of the at least one intervention object; and

the third determining sub unit is configured to determine, according to the image in
the side view of the target intervention object and a pre-stored corresponding relationship
between images of intervention objects and identity information of the intervention objects,

identity information of the target intervention object .

14. The image recognition apparatus according to claim 12, wherein the first determining sub
unit comprises:

a fifth obtaining unit, configured to obtain distances between the changed objects and
the intervention parts in each of the at least one combination of changed object and
intervention part;

a fourth determining sub unit, configured to determine a minimum distance from the
distances; and

a fifth determining sub unit, configured to take the combination of changed object and
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intervention part corresponding to the minimum distance as the combination having the

highest degree of association.

15. The image recognition apparatus according to claim 12, wherein the first determining sub
unit comprises a sixth obtaining unit, a seventh obtaining unit, a comparing unit, and a sixth
determining sub unit;

the sixth obtaining unit is configured to obtain an actual motion trajectory of each of
the recognized at least one intervention parts;

the seventh obtaining unit is configured to obtain, in the at least one combination of
changed object and intervention part, a simulated motion trajectory from the intervention part
to the changed object in each of the at least one combination of changed object and
intervention part, wherein the simulated motion trajectory from the intervention part to the
changed object in one combination is a trajectory connecting the intervention part and the
changed object in the combination;

the comparing unit is configured to compare a similarity between each actual motion
trajectory and each simulated motion trajectory; and

the sixth determining sub unit is configured to determine the combination of the
changed object and the intervention part corresponding to the simulated motion trajectory
having the highest similarity with the actual motion trajectory as the combination having the

highest degree of association.

16. The image recognition apparatus according to claim 15, wherein the sixth obtaining unit
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comprises an eighth obtaining unit, a ninth obtaining unit, a tenth obtaining unit, and a
connecting unit;

the eighth obtaining unit is configured to obtain a trigger time point responsive to a
state of the target object being changed;

the ninth obtaining unit is configured to obtain at least one motion trajectory image
frame that is collected within a second preset time period before the trigger time point,
wherein the at least one motion trajectory image frame is obtained by the image collection
device located above the detection area;

the tenth obtaining unit is configured to obtain the corresponding position information
of each of the recognized at least one intervention part in the at least one motion trajectory
image frame; and

the connecting unit is configured to perform, according to a time sequence of the at
least one motion trajectory image frame, vectorization connection on the position information

to obtain the actual motion trajectory of each of the recognized at least one intervention part.

17. The image recognition apparatus according to claim 10, further comprising a first
monitoring unit, wherein

the first monitoring unit is configured to determine, responsive to monitoring, by
means of the image collection device located above the detection area, that a new group of
target objects appear in the detection area or that any of the at least one group of the target
objects in the detection area disappear, that the states of the at least one group of target objects

in the detection area are changed.
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18. The image recognition apparatus according to claim 10, wherein the at least one group of
target objects are formed by stacking at least one sub object, and the image recognition
apparatus further comprises a second monitoring unit;

the second monitoring unit is configured to determine, responsive to monitoring, by
means of the image collection device located on the side of the detection area, that a number
or an appearance of sub objects comprised in any of the at least one group of target objects is
changed, that the states of the at least one group of target objects in the detection area are

changed.

19. An image recognition apparatus, comprising a processor, a memory, and a communication
bus, wherein the memory communicates with the processor by means of the communication
bus; the memory stores one or more programs that are executable by the processor; and when
the one or more programs are executed, the processor executes the following operations:

determining a changed object according to a change of states of at least one group of
target objects in a detection area;

obtaining a set of image frames in a side view consisting of image frames in the side
view and at least one image frame to be matched that are collected within a first preset time
period before the states of the at least one group of target objects in the detection area are
changed , wherein the at least one image frame to be matched is obtained by collecting at least
one image of the detection area by an image collection device located above the detection

area, and the image frames in the side view are obtained by collecting images of the detection
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area by an image collection device located on a side of the detection area;

determining an associated image frame from the at least one image frame to be
matched, wherein the associated image frame comprises an intervention part having a highest
degree of association with the changed object;

obtaining an image frame in the side view corresponding to the associated image
frame from the set of image frames in the side view, wherein the image frame in the side view
corresponding to the associated image frame comprises the intervention part having the
highest degree of association with the changed object, and at least one intervention object; and

determining, according to the associated image frame and the image frame in the side
view corresponding to the associated image frame, a target intervention object having the

highest degree of association with the changed object from the at least one intervention object.

20. A computer-readable storage medium, wherein the computer-readable storage medium

stores one or more programs, and the one or more programs are executable by one or more

processors to implement the method according to any one of claims 1 to 9.
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