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

\ 4

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 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 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

v

Determine an associated image frame from at least one image frame to
be matched, where the associated image frame includes an intervention
part having the highest degree of association with the changed object

v

Obtain an image frame in the side view corresponding to the associated
image frame from the set of image frame in a 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

v

Determine, on the basis of 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 at least one intervention object

FIG. 2

2/8

S101

S102

S103

S104

S105



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

S101

v

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 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 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

S102

v

Recognize at least one intervention part from each of at least one image
frame to be matched

S1031

v

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

51032

v

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 a target intervention part

S1033

v

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

S1034

v

Obtain the image frame in the side view corresponding to the associated
image frame from the set of image frame in a 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

| S104

v

Determine, on the basis of 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 at least one intervention object

S105

FIG.3
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Determine a changed object according to the change of states of at least
one group of target objects in a detection area

v

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 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 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

v

Recognize at least one intervention part from each of at least one image
frame to be matched

v

Combine the changed object with 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

v

Determine a 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 a target intervention part

v

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

v

Obtain an image frame in the side view corresponding to the associated
image frame from the set of image frame in a 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

v

Perform image fusion on the associated image frame and the image
frame in the side view corresponding to the associated image frame to
obtain the 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

v

Obtain, on the basis of the image frame in the side view corresponding
to the associated image frame, the side view image of the target
intervention object associated with the side view image of the target
intervention part, where the image frame in the side view corresponding
to the associated image frame includes the side view image of each of
at least one intervention object

v

Determine, 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,
identity information of the target intervention object

FIG. 4
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Determine a changed object from at least one group of target objects when it is monitored,

by means of an image collection device perpendicularly above a detection area, that a new

group of target objects appear in the detection area, or any group of previouis target objects
in the detection area disappear

S601

v

Obtain at least one image frame to be matched and a set of image frame in a side view that
are collected within a first preset time period before the current time point

S602

v

Recognize at least one intervention part from each image frame to be matched

|/8603

obtain at least one combination of changed object and intervention part

Combine the changed object with the recognized intervention part in a one-to-one manner to

S604

v

one combination of changed object and intervention part

Obtain distance between the changed objects and the intervention parts in each of the at least

S605

v

Perform inverse ratio calculation on the distances to obtain the calculation results of each of
the distances.

| S606

v

Determine a maximum calculation result from the calculation results, and determine the
distance corresponding to the maximum calculation result as a minimum distance.

S607

v

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

S608

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

Determine the intervention part in the combination having the highest degree of association
as the target intervention part

v

Perform image fusion on the associated image frame and the image frame in the side view
corresponding to the associated image frame to obtain the 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

v

Obtain, on the basis of the image frame in the side view corresponding to the associated
image frame, the side view image of the target intervention object associated with the side
view image of the target intervention part, 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

S609

S610

S611

S612

v

Determine the target intervention object 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

S613

v

Obtain a side image (i.e., an image at a side view angle) of the changed object from the
image frame in the side view corresponding to the associated image frame

S614

v

Obtain an object value of the changed object according to the side image of the changed
object

v

Associate the target intervention object 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

S615

S616

FIG.5
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When it is detected that one group of chips are stacked on an existing group of chips in the
detection area, determine by means of a side view camera that the number of at least one
group of chips in the detection area is changed

S701

v

S702

Determine a newly added chip from the at least one group of chips in the detection area

v

Obtain, from a camera with aerial view, 3 image frames collected within 2 seconds before
the current time point as at least one image frame to be matched; and obtain the image
frames collected by the side view camera within the corresponding time period as the set of
image frame in a side view

S703

v

S704

Recognize at least one human hand image from each image frame to be matched

V

v

Combine newly added chip images of the camera with aerial view with at least one human
hand image in a one-to-one manner to obtain at least one combination of newly added chip
image and human hand image

S705

v

Record the time point when the number of at least one group of chips is changed as a trigger
time point, and obtain 6 image frames collected within 4 seconds before the trigger time
point by the camera with aerial view as at least one motion trajectory image frame

S706

For recognized human hand images, obtain corresponding position information of each
human hand image in each of at least one motion trajectory image frame

S707

v

Sequentially connect, according to a time sequence of collecting the at least one motion
trajectory image frame, the position information corresponding to each human hand image,
and take a vector trajectory obtained by means of the connection as an actual motion
trajectory of each human hand image

S708

v

In the at least one combination of newly added chip image and human hand image, take a

path from the human hand image to the newly added chip image in each combination as a

simulated motion trajectory from the human hand image to the newly added chip image in
each combination

S709

v

For each combination of newly added chip image and human hand image, compare the
similarity between the simulated motion trajectory in each combination and the actual
motion trajectory of the human hand image

S710

Determine the combination having the highest degree of association with one actual motion
trajectory as the combination having the highest degree of association

S711

Take the image frame to be matched corresponding to the combination having the highest
degree of association as the associated image frame

S712

Determine the human hand image in the combination having the highest degree of
association as a target human hand image

S713

v

Obtain an image frame in the side view corresponding to the associated image frame from
the set of image frame in a side view, where the image frame in the side view corresponding
to the associated image frame includes the side image of a person related with the newly
added chip image

S714

v

Perform image fusion 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

S715

v

On the basis of the image frame in the side view corresponding to the associated image
frame, obtain a image of side body (i.e., a human body image at a side view angle) of a
target person associated with the side image of the target human hand

S716

v

On the basis of the image frame in the side view corresponding to the associated image
frame, obtain an image of face of the target person associated with the image of side body of
the target person

_ST17

v

According to the image of face of the target person, determine identity information of the
target person in a pre-stored corresponding relationship between an image of frontal face of
each person and identity information thereof

S718

Obtain the side image of the newly added chip from the image frame in the side view
corresponding to the associated image frame

S719

Obtain an object value of the newly added chip according to the side image of the newly
added chip

_-S720

v

Associate the target person with the object value to obtain information that the target person
puts a chip having the object value

S721
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Image recognition apparatus
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