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DATA PROCESSING METHODS, APPARATUSES AND STORAGE MEDIA

CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present disclosure claims priority of Chinese patent application
No .201910932122.7 filed on September 29, 2019, the entire content of which is
incorporated herein by reference.
TECHNICAL FIELD
[0002] The present disclosure relates to the field of computer vision technology, in
particular to a data processing method, apparatus and storage medium.
BACKGROUND
[0003] There are many different types of stores in shopping sites such as large
shopping malls and supermarkets. The layout of stores will affect the shopping
experience of customers, store entry rates and sales. Therefore, how to determine the
association between stores and perform store layout is of great significance to shopping
sites.
SUMMARY
[0004] Examples of the present disclosure provide a technical solution for a data
processing method.
[0005] In the first aspect, the examples of the present disclosure provide a data
processing method, which includes: obtaining a plurality of video images of a target
site within a predetermined time range; performing pedestrian identification processing
on the plurality of video images to obtain, based on the identification result, a customer
counting result for a first region in the target site and a customer counting result for a

second region in the target site; and determining a degree of association between the
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second region and the first region based on the customer counting result for the first
region and the customer counting result for the second region.

[0006] In a possible implementation, determining the degree of association between
the second region and the first region based on the customer counting result for the first
region and the customer counting result for the second region includes: determining
one or more target persons in both the first region and the second region based on the
customer counting result for the first region and the customer counting result for the
second region; and determining the degree of association between the second region
and the first region based on the number of the one or more target persons, the customer
counting result for the first region and the customer counting result for the second
region.

[0007] In a possible implementation, the method further includes: sending the degree
of association between the second region and the first region to a terminal device, such
that the terminal device displays the degree of association between the second region
and the first region on a first interface.

[0008] In a possible implementation, the method further includes: ranking degrees of
associations between N region pairs formed by a plurality of regions in the target site
to obtain a ranking result, where the N region pairs include a region pair formed by the
first region and the second region; and presenting M region pairs having top-M degrees
of associations in the ranking result, or sending the M region pairs having top-M
degrees of associations in the ranking result to a terminal device, where M is a positive
integer less than N.

[0009] In a possible implementation, the method further includes: obtaining a region

arrangement analysis result for a plurality of regions in the target site based on degrees
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of associations between N region pairs formed by the plurality of regions, where the N
is a positive integer; and presenting the region arrangement analysis result, or sending
the region arrangement analysis result to a terminal device.

[0010] In a possible implementation, performing pedestrian identification processing
on the plurality of video images to obtain, based on the identification result, the
customer counting result for the first region in the target site and the customer counting
result for the second region in the target site includes: obtaining a plurality of first
images of the first region included in the plurality of video images; for each of the
plurality of first images, performing human face tracking and/or human body tracking
on the first image to obtain a human face tracking result and/or human body tracking
result for the first image, obtaining a pedestrian identification result for the first image
based on the human face tracking result and/or human body tracking result for the first
image; and obtaining the customer counting result for the first region based on the
pedestrian identification result for each of the plurality of first images of the first region.
[0011] In a possible implementation, obtaining the pedestrian identification result for
the first image based on the human face tracking result and/or human body tracking
result for the first image includes: in response to a human body image corresponding to
the human body tracking result satisfying a predetermined condition, obtaining the
pedestrian identification result based on human body image information corresponding
to the human body tracking result; and/or in response to the human body image
corresponding to the human body tracking result not satisfying the predetermined
condition, obtaining the pedestrian identification result based on human face image
information corresponding to the human face tracking result.

[0012] In a possible implementation, obtaining the pedestrian identification result
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based on human body image information corresponding to the human body tracking
result includes: determining whether a human body template matching the human body
image information exists in a human body template database; in response to
determining that the human body template matching the human body image
information exists in the human body template database, using a pedestrian identifier
corresponding to the human body template as the pedestrian identification result; and/or
in response to determining that the human body template matching the human body
image information does not exist in the human body template database, using a newly
added pedestrian identifier as the pedestrian identification result.

[0013] In a possible implementation, the method further includes: in response to
determining that the human body template matching the human body image
information exists in the human body template database, determining a human body
identifier corresponding to the human body template; using a pedestrian identifier
corresponding to the human body identifier in an association database as the pedestrian
identifier corresponding to the human body template, where the association database is
configured to store an association relationship between a predetermined human body
identifier and a predetermined pedestrian identifier.

[0014] In a possible implementation, the method further includes: in response to
determining that the human body template matching the human body image
information does not exist in the human body template database, adding a human body
template corresponding to the human body image information to the human body
template database.

[0015] In a possible implementation, obtaining the pedestrian identification result

based on human face image information corresponding to the human face tracking
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result includes: determining whether a human face template matching the human face
image information exists in a human face template database; in response to determining
that the human face template matching the human face image information exists in the
human face template database, using a pedestrian identifier corresponding to the human
face template as the pedestrian identification result; and/or in response to determining
that the human face template matching the human face image information does not exist
in the human face template database, using a newly added pedestrian identifier as the
pedestrian identification result.

[0016] In a possible implementation, the method further includes: in response to
determining that the human face template matching the human face image information
does not exist in the human face template database, adding a human face template
corresponding to the human face image information to the human face template
database.

[0017] In a possible implementation, the method further includes: receiving a query
request sent by a terminal device, where the query request includes a query condition;
determining the degree of association between the second region and the first region
includes: determining the degree of association between the second region and the first
region based on the query condition.

[0018] In the second aspect, examples of the present disclosure provide a data
processing method applied to a terminal device, which includes: receiving a degree of
association between a first region and a second region both in a target site; and
displaying the degree of association between the first region and the second region on
a first interface; where the degree of association between the first region and the second

region is determined based on a plurality of video images of the target site within a

5



10

15

20

predetermined time range.

[0019] In a possible implementation, the method further includes: receiving a ranking
result for degrees of associations between N region pairs formed by a plurality of
regions in the target site, where the N region pairs include a region pair formed by the
first region and the second region; and displaying M region pairs having top-M degrees
of associations in the ranking result, where M is a positive integer less than N.

[0020] In a possible implementation, the method further includes: receiving a region
arrangement analysis result for a plurality of regions in the target site; and displaying
the region arrangement analysis result.

[0021] In a possible implementation, the method further includes: obtaining a query
condition; sending a query request based on the query condition; and receiving the
degree of association between the first region and the second region determined based
on the query condition.

[0022] In the third aspect, examples of the present disclosure provides a data
processing apparatus, which includes: an obtaining module, configured to obtain a
plurality of video images of a target site within a predetermined time range; a counting
module, configured to perform pedestrian identification processing on the plurality of
video images to obtain, based on the identification result, a customer counting result
for a first region in the target site and a customer counting result for a second region in
the target site; and a processing module, configured to determine a degree of association
between the second region and the first region based on the customer counting result
for the first region and the customer counting result for the second region.

[0023] In a possible implementation, the processing module is configured to:

determine one or more target persons in both the first region and the second region
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based on the customer counting result for the first region and the customer counting
result for the second region; and determine the degree of association between the second
region and the first region based on the number of the one or more target persons, the
customer counting result for the first region and the customer counting result for the
second region.

[0024] In a possible implementation, the processing module is further configured to:
send the degree of association between the second region and the first region to a
terminal device, such that the terminal device displays the degree of association
between the second region and the first region on a first interface.

[0025] In a possible implementation, the processing module is further configured to:
rank degrees of associations between N region pairs formed by a plurality of regions in
the target site to obtain a ranking result, where the N region pairs include a region pair
formed by the first region and the second region; and present M region pairs having
top-M degrees of associations in the ranking result, or send the M region pairs having
top-M degrees of associations in the ranking result to a terminal device, where M is a
positive integer less than N.

[0026] In a possible implementation, the processing module is further configured to:
obtain a region arrangement analysis result for a plurality of regions in the target site
based on degrees of associations between N region pairs formed by the plurality of
regions, where the N is a positive integer; and present the region arrangement analysis
result, or send the region arrangement analysis result to a terminal device.

[0027] In a possible implementation, the counting module is configured to: obtain a
plurality of first images of the first region included in the plurality of video images; for

each of the plurality of first images, perform human face tracking and/or human body
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tracking on the first image to obtain a human face tracking result and/or human body
tracking result for the first image; obtain a pedestrian identification result for the first
image based on the human face tracking result and/or human body tracking result for
the first image; and obtain the customer counting result for the first region based on the
pedestrian identification result for each of the plurality of first images of the first region.
[0028] In a possible implementation, the counting module is configured to: in
response to a human body image corresponding to the human body tracking result
satisfying a predetermined condition, obtain the pedestrian identification result based
on human body image information corresponding to the human body tracking result;
and/or in response to the human body image corresponding to the human body tracking
result not satisfying the predetermined condition, obtain the pedestrian identification
result based on human face image information corresponding to the human face
tracking result.

[0029] In a possible implementation, the counting module is configured to: determine
whether a human body template matching the human body image information exists in
a human body template database; in response to determining that the human body
template matching the human body image information exists in the human body
template database, use a pedestrian identifier corresponding to the human body
template as the pedestrian identification result; and/or in response to determining that
the human body template matching the human body image information does not exist
in the human body template database, use a newly added pedestrian identifier as the
pedestrian identification result.

[0030] In a possible implementation, the counting module is further configured to: in

response to determining that the human body template matching the human body image
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information exists in the human body template database, determine a human body
identifier corresponding to the human body template; use a pedestrian identifier
corresponding to the human body identifier in an association database as the pedestrian
identifier corresponding to the human body template, where the association database is
configured to store an association relationship between a predetermined human body
identifier and a predetermined pedestrian identifier.

[0031] In a possible implementation, the counting module is further configured to: in
response to determining that the human body template matching the human body image
information does not exist in the human body template database, add a human body
template corresponding to the human body image information to the human body
template database.

[0032] In a possible implementation, the counting module is further configured to:
determine whether a human face template matching the human face image information
exists in a human face template database; in response to determining that the human
face template matching the human face image information exists in the human face
template database, use a pedestrian identifier corresponding to the human face template
as the pedestrian identification result; and/or in response to determining that the human
face template matching the human face image information does not exist in the human
face template database, use a newly added pedestrian identifier as the pedestrian
identification result.

[0033] In a possible implementation, the counting module is further configured to: in
response to determining that the human face template matching the human face image
information does not exist in the human face template database, add a human face

template corresponding to the human face image information to the human face
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template database.

[0034] In a possible implementation, the apparatus further includes: a receiving
module, configured to receive a query request sent by a terminal device, where the
query request includes a query condition; the processing module is further configured
to: determine the degree of association between the second region and the first region
based on the query condition.

[0035] In the fourth aspect, examples of the present disclosure provide a data
processing apparatus applied to a terminal device, which includes: a communication
module, configured to receive a degree of association between a first region and a
second region both in a target site; and a display module, configured to display the
degree of association between the first region and the second region on a first interface;
where the degree of association between the first region and the second region is
determined based on a plurality of video images of the target site within a
predetermined time range.

[0036] In a possible implementation, the communication module is further configured
to: receive a ranking result for degrees of associations between N region pairs formed
by a plurality of regions in the target site, where the N region pairs include a region pair
formed by the first region and the second region; and display M region pairs having
top-M degrees of associations in the ranking result, where M is a positive integer less
than N.

[0037] Inapossible implementation, the communication module is further configured
to receive a region arrangement analysis result for a plurality of regions in the target
site; and the display module is further configured to display the region arrangement

analysis result.
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[0038] In a possible implementation, the apparatus further includes: an input module,
configured to obtain a query condition; the communication module, configured to send
a query request based on the query condition; and receive the degree of association
between the first region and the second region determined based on the query condition.
[0039] In the fifth aspect, examples of the present disclosure provide a data processing
apparatus, which includes: a memory, a processor, and a computer program stored on
the memory and executable on the processor; where when the computer program is
executed by the processor, steps of the data processing method according to the first
aspect or the second aspect are implemented.

[0040] In the sixth aspect, examples of the present disclosure provide a computer
storage medium storing a computer program, when the computer program is executed
by a processor, the processor is caused to perform steps of the data processing method
according to the first aspect or the second aspect.

[0041] In the seventh aspect, examples of the present disclosure provide a computer
program, where the computer program causes a computer to perform the data
processing method according to the first aspect or the second aspect.

[0042] In the technical solution provided in the present disclosure, a plurality of video
images of a target site within a predetermined time range are obtained; pedestrian
identification processing is performed on the plurality of video images to obtain, based
on the identification result, a customer counting result for a first region in the target site
and a customer counting result for a second region in the target site; and a degree of
association between the second region and the first region is determined based on the
customer counting result for the first region and the customer counting result for the

second region. In this way, compared with manually determining the degree of
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association between the two regions in the target site, in the present disclosure, the
degree of association between the regions within the predetermined time range can be
determined quickly, thereby saving time and labor cost. In addition, since there is a
relatively large error in determining the degree of association between regions by
manually observing the number of customers, in the present disclosure, the degree of
association between regions is determined by analyzing video images, thereby
improving the accuracy of the determined degree of association.
BRIEF DESCRIPTION OF THE DRAWINGS

[0043] FIG. 1 is a first schematic flowchart of a data processing method provided by
examples of the present disclosure.
[0044] FIG. 2 is a second schematic flowchart of a data processing method provided
by examples of the present disclosure.
[0045] FIG. 3 is a schematic flowchart for a process of determining the degree of
associations between regions provided by examples of the present disclosure.
[0046] FIG. 4 is a first schematic diagram of a structure of a data processing apparatus
provided by examples of the present disclosure.
[0047] FIG. 5 is a second schematic diagram of a structure of a data processing
apparatus provided by examples of the present disclosure.
[0048] FIG. 6 is a schematic diagram of a hardware structure of a data processing
apparatus provided by examples of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0049] To make a person skilled in the art better understand technical solutions
provided by the embodiments of the present disclosure, the technical solutions in the

embodiments of the present disclosure will be clearly described below with reference
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to the accompanying drawings in the embodiments of the present disclosure.
Apparently, the embodiments described are merely some embodiments of the present
disclosure, and not all embodiments.

[0050] The terms “first, ” “second, >’ and “third, ” etc. in the description embodiments
and claims of the present disclosure and the above drawings are used to distinguish
similar objects, and are not used to describe a particular order or sequence. Moreover,
the terms “comprising/including” and “having” and any variation thereof, are intended
to cover non-exclusive inclusion, e. g., the inclusion of a series of steps or units. The
method, system, product or device are not limited to those steps or units that are
explicitly listed, but may include other steps or units that are not explicitly listed or that
are inherent to the process, method, product or device.

[0051] Examples of the present disclosure provide a data processing method, which
may be applied to a variety of electronic devices, including, but not limited to, fixed
devices and/or mobile devices. For example, the fixed devices include, but not limited
to: a personal computer (Personal Computer, PC), or a server, etc. The mobile devices
include, but not limited to: a mobile phone, a tablet computer or a wearable device. As
shown in FIG. 1, the method includes steps 101-103.

[0052] Atstep 101, a plurality of video images of a target site within a predetermined
time range are obtained.

[0053] In examples of the present disclosure, the target site includes, but not limited
to, a shopping mall or a supermarket, and may include any other type of public sites.
[0054] In examples of the present disclosure, the predetermined time range includes
a start time and an end time, such as a day, a week, etc. The predetermined time range

can be determined based on actual requirements, which is not limited in examples of
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the present disclosure. It should be noted that the end time cannot be later than a current
time.

[0055] In examples of the present disclosure, the video images are captured by an
image acquisition device (such as a camera or an image capture machine) installed in
each region of the target site.

[0056] In examples of the present disclosure, the video images can be obtained in
multiple ways. For example, the video images transmitted by the image acquisition
device can be received, or the video images transmitted by other devices can be received
by a communicator, and the video images transmitted by other devices may be captured
by the image acquisition device.

[0057] At step 102, pedestrian identification processing is performed on the plurality
of video images to obtain, based on the identification result, a customer counting result
for a first region in the target site and a customer counting result for a second region in
the target site.

[0058] In examples of the present disclosure, the target site may include a plurality of
regions, and the first region and the second region may be any two of the plurality of
regions included in the target site.

[0059] In some alternative implementations of the present disclosure, performing
pedestrian identification processing on the plurality of video images to obtain, based on
the identification result, a customer counting result for the first region in the target site
and a customer counting result for the second region in the target site includes:
obtaining a plurality of first images of the first region included in the plurality of video
images; for each of the plurality of first images, performing human face tracking and/or

human body tracking on the first image to obtain a human face tracking result and/or
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human body tracking result for the first image, obtaining a pedestrian identification
result for the first image based on the human face tracking result and/or human body
tracking result for the first image; and obtaining the customer counting result for the
first region based on the pedestrian identification result for each of the plurality of first
images of the first region.

[0060] In the examples, pedestrian detection can be performed on the image to obtain
at least one pedestrian bounding box in the image; and for each pedestrian bounding
box, human face tracking and/or human body tracking is performed based on the
pedestrian bounding box to obtain a human face tracking result and/or a human body
tracking result; and a pedestrian identification result is obtained based on at least one
of the human face tracking result or the human body tracking result.

[0061] In this way, compared with customer counting by manually observing real
pedestrians (walkers) through naked eyes, in the present disclosure, customer counting
is completed by performing human body identification and/or human face identification
on acquired pedestrian images, and a large number of images can be processed in a
relatively short time, thereby improving statistics efficiency and saving human
resources.

[0062] Inthe examples, the image may be subjected to image identification processing
by any human face identification technology to obtain a human face feature
identification result for the image. The examples of the present disclosure do not
specifically define the human face identification technology.

[0063] Inthe examples, the image may be subjected to image identification processing
by any human body identification technology to obtain a human body feature

identification result for the image. The examples of the present disclosure do not
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specifically define the human body identification technology.

[0064] In some alternative examples of the present disclosure, obtaining the
pedestrian identification result for the first image based on the human face tracking
result and/or human body tracking result for the first image includes: in response to a
human body image corresponding to the human body tracking result satisfying a
predetermined condition, obtaining the pedestrian identification result based on human
body image information corresponding to the human body tracking result; and/or in
response to the human body image corresponding to the human body tracking result not
satisfying the predetermined condition, obtaining the pedestrian identification result
based on human face image information corresponding to the human face tracking
result. The human face image information includes feature information of the human
face image and/or the human face image. The human body image information includes
feature information of the human body image and/or the human body image.

[0065] In some alternative examples, the predetermined condition may include: the
quality of the human body image satisfies the predetermined quality requirement, for
example, the predetermined quality requirement includes any one or more of the human
face clarity satisfying the predetermined clarity requirement, the human face size
satisfying the predetermined size requirement, the human face angle satisfying the
predetermined angle requirement, the human face detection confidence (i.e., degree of
confidence) satisfying the predetermined confidence requirement, the human body
detection confidence satisfying the predetermined confidence requirement, or the
human face integrity satisfying the predetermined human face integrity requirement.
[0066] In this way, when performing pedestrian identification, the human body

identification result is analyzed first. If the human body identification result cannot be
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identified, then the human face identification result is analyzed. Since human body
identification is easier and has shorter time-consumption than the human face
identification, and the pedestrian identification result is obtained by combining the
human body identification and the human face identification, misidentification due to
factors such as human face angle or occlusion can be avoided, and identification
efficiency can be improved, thereby improving customer counting efficiency.

[0067] In some alternative examples of the present disclosure, obtaining the
pedestrian identification result based on human body image information corresponding
to the human body tracking result includes: determining whether a human body
template matching the human body image information exists in a human body template
database; in response to determining that the matched human body template exists in
the human body template database, using a pedestrian identifier corresponding to the
matched human body template as the pedestrian identification result; and/or in response
to determining that the matched human body template does not exist in the human body
template database, using a newly added pedestrian identifier as the pedestrian
identification result.

[0068] In some examples, a similarity between a human body feature of an image and
a reference human body feature included in at least one human body template stored in
the human body template database may be determined, and it is determined whether a
human body template matching the image exists in the human body template database
based on whether the similarity is greater than or equal to a predetermined threshold
exists. However, the examples of the present disclosure are not limited thereto. For
example, if the human body template database includes a human body template, and

the similarity between the reference human body feature included in the human body
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template and the human body feature of the image is greater than or equal to the
predetermined threshold, it may be determined that the human body template matching
the image exists in the human body template database. On the contrary, if for each of
human body templates in the human body template database, the similarity between the
reference human body feature included in the human body template and the human
body feature of the image is less than the predetermined threshold, it may be determined
that the human body template matching the image does not exist in the human body
template database.

[0069] In the examples, a plurality of human body templates may be stored in the
human body template database, each human body template includes the corresponding
reference human body feature and the corresponding pedestrian identifier. The
pedestrian identifier may be used to represent a pedestrian corresponding to the
reference human feature (or the human body template). In an example, a pedestrian
identifier may be configured for each human body template in the human body template
database, the pedestrian identifier may be a serial number, and the serial number may
uniquely identify a corresponding human body template in the human body template
database.

[0070] In some alternative examples of the present disclosure, the method further
includes: in response to determining that the matched human body template exists in
the human body template database, determining a human body identifier corresponding
to the matched human body template; and using a pedestrian identifier corresponding
to the human body identifier in an association database as the pedestrian identifier
corresponding to the matched human body template. The associated database is used to

store an association relationship between a predetermined human body identifier and a

18



10

15

20

predetermined human identifier (i.e., pedestrian identifier).

[0071] In this way, the pedestrian identifier corresponding to the human body
template can be supplemented by using the association relationship stored in the
association database, and thus the analysis and refinement of the pedestrian can be
improved.

[0072] In some alternative examples of the present disclosure, the method further
includes: in response to determining that the matched human body template does not
exist in the human body template database, adding a human body template
corresponding to the human body image information to the human body template
database.

[0073] In the examples, if the matched human body template does not exist in the
human body template database, the human body template corresponding to the human
body image information may be added to the human body template database. In an
example, the human body feature corresponding to the human body image information
may be taken as a human body template, the human body template may be added to the
human body template database, and a new pedestrian identifier can be assigned to the
added human body template.

[0074] In this way, if the matched human body template does not exist in the human
body template database, the human body template corresponding to the human body
image information is added to the human body template database, and thus data can be
supplemented to the human body template database. When the customer accesses again,
subsequent query is facilitated.

[0075] In some alternative examples of the present disclosure, obtaining the

pedestrian identification result based on human face image information corresponding

19



10

15

20

to the human face tracking result includes: determining whether a human face template
matching the human face image information exists in a human face template database;
in response to determining that the matched human face template exists in the human
face template database, using a pedestrian identifier corresponding to the matched
human face template as the pedestrian identification result; and/or in response to
determining that the matched human face template does not exist in the human face
template database, using a newly added pedestrian identifier as the pedestrian
identification result.

[0076] In some examples, a similarity between a human face feature of an image and
a reference human face feature included in at least one human face template stored in
the human face template database may be determined, and it is determined whether a
human face template matching the image exists in the human face template database
based on whether the similarity is greater than or equal to a predetermined threshold
exists. However, the examples of the present disclosure are not limited thereto. For
example, if the human face template database includes a human face template, and the
similarity between the reference human face feature included in the human face
template and the human face feature of the image is greater than or equal to the
predetermined threshold, it may be determined that the human face template matching
the image exists in the human face template database. On the contrary, if for each of
human face templates in the human face template database, the similarity between the
reference human face feature included in the human face template and the human face
feature of the image is less than the predetermined threshold, it may be determined that
the human face template matching the image does not exist in the human face template

database.
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[0077] In the examples, multiple human face templates can be stored in the human
face template database. Each human face template includes the corresponding reference
human face feature and the corresponding pedestrian identifier. The pedestrian
identifier may be used to represent a pedestrian corresponding to the reference human
face feature (or the human face template). In an example, a pedestrian identifier may
be configured for each human face template in the human face template database. The
pedestrian identifier may be a serial number, which can uniquely identify a
corresponding human face template in the human face template database.

[0078] In some alternative examples of the present disclosure, the method further
includes: in response to determining that the matched human face template does not
exist in the human face template database, adding a human face template corresponding
to the human face image information to the human face template database.

[0079] In the examples, if the matched human face template does not exist in the
human face template database, the human face template corresponding to the human
face image information may be added to the human face template database. In an
example, the human face feature corresponding to the human face image information
may be taken as a human face template, the human face template may be added to the
human face template database, and a new pedestrian identifier can be assigned to the
added human face template.

[0080] In this way, if the matched human face template does not exist in the human
face template database, the human face template corresponding to the human face
image information is added to the human face template database, and thus data can be
supplemented to the human face template database. When the customer accesses again,

subsequent query is facilitated.
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[0081] At step 103, the degree of association between the second region and the first
region is determined based on the customer counting result for the first region and the
customer counting result for the second region.

[0082] In some alternative examples of the present disclosure, the degree of
association between the first region and the second region may be determined with the
following formula:

the degree of association between region A and region B =

the number of customers who have been to both region A and region B

X 100% (1)

the number of customers who have been to region B
[0083] In some alternative examples of the present disclosure, the degree of
association between the first region and the second region may be determined with the
following formula:

the degree of association between region A and region B =

the number of customers who have been to both region A and region B

X 100% 2)

the number of customers who have been to region A
[0084] Examples of the present disclosure does not mandatorily define the calculation
formula of the degree of association. It should be noted that, when determining the
degree of association between the first region and the second region, several bits after
the decimal point may be reserved. Regarding the specific bits after the decimal point,
the configuration or adjustment may be performed according to the precision
requirements.
[0085] In this way, compared with by users manually recording or inferring the degree
of association between regions, in the present disclosure, by automatically identifying
pedestrians to determine customer counting results, the degree of association is

determined based on the customer counting results. It is convenient, saves the time and
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effort of the persons, and facilitates the users to perform targeted work and service
based on the analysis result for the degree of association, thereby improving customer
experience and sale conversion rate.

[0086] In some alternative examples of the present disclosure, determining the degree
of association between the second region and the first region based on the customer
counting result for the first region and the customer counting result for the second
region includes: determining one or more target persons in both the first region and the
second region based on the customer counting result for the first region and the
customer counting result for the second region; and determining the degree of
association between the second region and the first region based on the number of the
one or more target persons, the customer counting result for the first region and the
customer counting result for the second region.

[0087] In some alternative examples, the degree of association between the second
region and the first region is equal to a quotient obtained by dividing the number of
target persons to the number of customers in the customer counting result for the first
region. In other alternative examples, the degree of association between the second
region and the first region is equal to a quotient obtained by dividing the number of
target persons to the number of customers in the customer counting result for the second
region.

[0088] In this way, it is convenient to determine the degree of association between
each region in the target site through the customer counting results.

[0089] In some alternative examples of the present disclosure, the method further
includes sending the degree of association between the second region and the first

region to a terminal device, such that the terminal device displays the degree of
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association between the second region and the first region on a first interface.

[0090] In this way, the degree of association between the second region and the first
region can be fed back to the terminal device in time, thereby facilitating the user to
know the degree of association between the second region and the first region in time.
Based on the result for the degree of association between regions, the types of the
commodities in the store can be increased, and the commodities for sale can also be
personalized according to the result for the degree of association between different
regions, so as to add the number of customers and sale revenue to the merchant.
[0091] In some alternative examples of the present disclosure, the method further
includes: ranking degrees of associations between N region pairs formed by a plurality
of regions in the target site to obtain a ranking result, where the N region pairs include
a region pair formed by the first region and the second region; presenting M region
pairs having top-M degrees of associations in the ranking result, or sending M region
pairs having top-M degrees of associations in the ranking result, where M is a positive
integer less than N.

[0092] In some examples, taking the target site being a shopping mall as an example,
each store in the shopping mall is regions included in the target site, the degrees of
associations between each store in the shopping mall are determined, and the degrees
of associations are ranked. In this way, the degrees of associations between one store
and other stores can be determined to obtain one or more stores which have top
association with the store. Of course, several pairs of stores with top association can
also be selected through the degrees of associations.

[0093] In this way, by determining the degree of association between each region pair,

which two regions have a top degree of association can be determined. By sending the
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ranking results of degrees of associations to the terminal device, it is convenient for the
user to know the degree of association between regions in time, and then to perform
targeted work and service based on the analysis result for degree of association, thus
improving the customer experience and sales conversion rate.

[0094] In some examples, for shopping malls, the degree of association between
regions is used to associate two seemingly unrelated merchants. The locations of the
entrance and the exit of the shopping mall and the layout of the store in the shopping
mall may be changed based on the result for degree of association, so as to improve the
number of customers of the shopping mall and sales of the store.

[0095] For example, for marketers, the result for degree of association between
regions is used to perform joint marketing on two seemingly unrelated merchants,

thereby making the effect of 1+1>2.

[0096] For example, for merchants, based on the result for the degree of association
between regions, the types of the commodities in the store can be increased, and the
commodities for sale can also be personalized according to the result for the degree of
association between different regions, so as to add the number of customers and sale
revenue to the merchant.

[0097] In some alternative examples of the present disclosure, the method further
includes: obtaining a region arrangement analysis result for a plurality of regions in the
target site based on degrees of associations between N region pairs formed by the
plurality of regions, where the N is a positive integer; and presenting the region
arrangement analysis result, or sending the region arrangement analysis result to a
terminal device.

[0098] The region arrangement analysis result includes at least one of the following
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information: a current region association degree summary (for example, which regions
have a higher degree of association, which regions have a lower degree of association,
etc. ); or layout regulations (for example, which types of regions are arranged more
suitable or unsuitable together); or layout improvement recommendation (for example,
the positions of which regions are adjusted).

[0099] In this way, the region arrangement analysis result for the plurality of regions
in the target site is provided to facilitate a user to perform targeted work and service
with reference to the association arrangement analysis result, thereby improving
customer experience and sales conversion rate.

[00100] In some alternative examples of the present disclosure, the method further
includes: receiving a query request sent by a terminal device, the query request
including a query condition. Determining the degree of association between the second
region and the first region includes: based on the query condition, determining the
degree of association between the second region and the first region. The query
condition includes dividing information of the first region and at least one second region,
and the query condition may further include the predetermined time range information.
[00101] In this way, the degree of association matching the query condition input by
the user can be fed back to the terminal device in time, such that the user knows the
degree of association between the second region and the first region in time.

[00102] The first and second regions are located within the same target site. For
example, the first region and the second region are located in the same shopping mall.
For example, the first region and the second region are located on the same floor of the
shopping mall. The first region is the target region of the user, and the second region is

another region set by the user except the target region. Alternatively, the first region
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and the second region are different regions of the same store, and the division of regions
can be set according to the user's needs, which is not limited in examples of the present
disclosure.

[00103] In an example, there are two floors in a shopping mall, the first floor including
p stores and the second floor including q stores; the p stores are marked as F1, F2, ...,

Fp; and the q stores are marked as S1, S2, -+, Sq. The region at which the store F1 is

located is determined as the first region, the region at which the store F2 is located as
the second region, the region at which the store F3 is located as the second region, and
the region at which the store FO0 is located as the second region, that is, the degrees of
associations between the respective stores F2, F3, FO to the store F1 need to be
determined. The region at which the store S1 is located is determined as the first region
and the region at which the store S5 is located is determined as the second region, that
is, the degree of association between the store S5 to the store S1 needs to be determined.
[00104] In some examples, the above method can be performed by a server. The server
can be a cloud server and/or a front-end server. For example, the above method is
implemented by a front-end server (such as a video integrated machine) and a cloud
server. The front-end server performs human face tracking and human body tracking
on the first image to obtain the human face tracking result and the human body tracking
result; determines which image information to perform pedestrian identification based
on the quality of human face image and/or human body image; and then sends the
determined image information to the cloud server. After receiving the image
information sent by the front-end server, the cloud server queries a corresponding
database based on the received image information, obtains a pedestrian identification

result, and sends a corresponding processing result to the terminal device, but the
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examples of the present disclosure do not limit thereto.

[00105] Examples of the present disclosure further provides a data processing method
applied to a terminal device. As shown in FIG. 2, the method includes steps 201-202.
[00106] At step 201, a degree of association between a first region and a second region
both in a target site is received.

[00107] The degree of association between the first region and the second region is
determined based on a plurality of video images of the target site within a
predetermined time range.

[00108] At step 202, the degree of association between the first region and the second
region is displayed on a first interface.

[00109] In this way, the degree of association between the second region and the first
region can be provided for the terminal device, which is helpful for the user to perform
targeted work and service according to the degree of association between regions,
thereby improving customer experience and sales conversion rate.

[00110] In some alternative examples of the present disclosure, the method further
includes: obtaining a query condition; sending a query request based on the query
condition; and receiving the degree of association between the second region and the
first region determined based on the query condition. The query condition may include
dividing information of the first region and the second region, as well as the
predetermined time range information.

[00111] In this way, the degree of association satisfying the query condition can be
provided for the terminal device, which is helpful for the user to perform targeted work
and service according to the degree of association between regions, thereby improving

customer experience and sales conversion rate.
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[00112] In some alternative examples of the present disclosure, the method further
includes: receiving a ranking result for degrees of associations between N region pairs
formed by a plurality of regions in the target site, where the N region pairs include a
region pair formed by the first region and the second region; displaying M region pairs
having top-M degrees of associations in the ranking result, where M is a positive integer
less than N.

[00113] In this way, by feedback the ranking result for degrees of associations to the
terminal device, it is convenient for the user to know the degree of association between
regions in time, and then facilitate the user to perform targeted work and service
according to the analysis result for the degree of association, thereby improving
customer experience and sales conversion rate.

[00114] In some alternative examples of the present disclosure, the method further
includes receiving a region arrangement analysis result for a plurality of regions in the
target site, and displaying the region arrangement analysis result.

[00115] In this way, the region arrangement analysis result can be fed back to the
terminal device, and it can be convenient for users to perform targeted work and service
with reference to the association arrangement analysis result, thereby improving
customer experience and sales conversion rate.

[00116] FIG. 3 shows a schematic flowchart for a process of determining the degree of
associations between regions. As shown in FIG. 3, the process includes: selecting an
analysis period, selecting an analysis region, calculating degree of association, and
analyzing the result for degree of association.

[00117] In some examples, selecting an analysis period includes: selecting a time range

(i.e., the above predetermined time range) for calculating the degree of association. The
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minimum time length is one day, or any period of time is selected before the day.
[00118] In some examples, selecting an analysis region includes: selecting regions that
wants to calculate the degree of association, and dividing and defining the regions.
[00119] For example, visiting/accessing store A refers to entering store A and resides
in store A for more than X minutes. Visiting/accessing a large screen of the shopping
mall refers to facing the large screen beyond Y seconds within a determined range in
front of the large screen. In this way, the accuracy of the region division can be
improved compared with the region roughly determined by the naked eyes.
[00120] In some examples, calculating degree of association includes: calculating
degree of association with following formulas:
if the time range is one day,

the degree of association between region A and region B =

tie number of customers w/o itave been to bot/ region A and region B

X 100%; and

tte number of customers w/o Ltave been to region B
if the time range exceeds one day,

the degree of association between region A and region B =

tie number of cumulative customers whio /ave been to bot/ region A and region B

the number of customers wio /ave been to region B
100%.
[00121] In some examples, the above degree of association may reserve two bits after
a decimal point (such as 85.38%).
[00122] In some examples, analyzing the result for degree of association includes: after
calculating the degrees of associations between all regions, for a designated region, the
degree of association result for other regions to the designated region is ranked in a

descending order; and analyzing which two regions have a high degree of association
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to perform further analysis and layout.

[00123] It should be understood that the process of determining the degree of
association shown in FIG. 3 is an alternative detailed implementation, but not limited
to this.

[00124] It should also be understood that the process of determining the degree of
association shown in FIG. 3 is merely for illustrating the embodiments of the present
disclosure, and various obvious changes and/or replacements can be made by those
skilled in the art based on the example shown in FIG. 3, and the obtained technical
solution still belongs to the disclosed scope of the embodiments of the present
disclosure.

[00125] Corresponding to the above data processing method, examples of the present
disclosure provides a data processing apparatus. As shown in FIG. 4, the apparatus
includes an obtaining module 41, configured to obtain a plurality of video images of a
target site within a predetermined time range; a counting module 42, configured to
perform pedestrian identification processing on the plurality of video images to obtain,
based on the identification result, a customer counting result for a first region in the
target site and a customer counting result for a second region in the target site; and a
processing module 43, configured to determine a degree of association between the
second region and the first region based on the customer counting result for the first
region and the customer counting result for the second region.

[00126] In some examples, the processing module 43 is configured to: determine one
or more target persons in both the first region and the second region based on the
customer counting result for the first region and the customer counting result for the

second region; and determine the degree of association between the second region and
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the first region based on the number of the one or more target persons, the customer
counting result for the first region and the customer counting result for the second
region.

[00127] In some examples, the processing module 43 is further configured to: send the
degree of association between the second region and the first region to a terminal device,
such that the terminal device displays the degree of association between the second
region and the first region on a first interface.

[00128] In some examples, the processing module 43 is further configured to: rank
degrees of associations between N region pairs formed by a plurality of regions in the
target site to obtain a ranking result, where the N region pairs include a region pair
formed by the first region and the second region; and present M region pairs having
top-M degrees of associations in the ranking result, or send the M region pairs having
top-M degrees of associations in the ranking result to a terminal device, where M is a
positive integer less than N.

[00129] In some examples, the processing module 43 is further configured to: obtain a
region arrangement analysis result for a plurality of regions in the target site based on
degrees of associations between N region pairs formed by the plurality of regions,
where the N is a positive integer; and present the region arrangement analysis result, or
send the region arrangement analysis result to a terminal device.

[00130] In some examples, the counting module 42 is configured to: obtain a plurality
of first images of the first region included in the plurality of video images; for each of
the plurality of first images, perform human face tracking and/or human body tracking
on the first image to obtain a human face tracking result and/or human body tracking

result for the first image, obtain a pedestrian identification result for the first image
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based on the human face tracking result and/or human body tracking result for the first
image; and obtain the customer counting result for the first region based on the
pedestrian identification result for each of the plurality of first images of the first region.
[00131] In some examples, the counting module 42 is configured to: in response to a
human body image corresponding to the human body tracking result satisfying a
predetermined condition, obtain the pedestrian identification result based on human
body image information corresponding to the human body tracking result; and/or in
response to the human body image corresponding to the human body tracking result not
satisfying the predetermined condition, obtain the pedestrian identification result based
on human face image information corresponding to the human face tracking result.
[00132] In some examples, the counting module 42 is configured to: determine whether
a human body template matching the human body image information exists in a human
body template database; in response to determining that the human body template
matching the human body image information exists in the human body template
database, use a pedestrian identifier corresponding to the human body template as the
pedestrian identification result; and/or in response to determining that the human body
template matching the human body image information does not exist in the human body
template database, use a newly added pedestrian identifier as the pedestrian
identification result.

[00133] In some examples, the counting module 42 is further configured to: in response
to determining that the human body template matching the human body image
information exists in the human body template database, determine a human body
identifier corresponding to the human body template; use a pedestrian identifier

corresponding to the human body identifier in an association database as the pedestrian
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identifier corresponding to the human body template, where the association database is
configured to store an association relationship between a predetermined human body
identifier and a predetermined pedestrian identifier.

[00134] In some examples, the counting module 42 is further configured to: in response
to determining that the human body template matching the human body image
information does not exist in the human body template database, add a human body
template corresponding to the human body image information to the human body
template database.

[00135] In some examples, the counting module 42 is further configured to: determine
whether a human face template matching the human face image information exists in a
human face template database; in response to determining that the human face template
matching the human face image information exists in the human face template database,
use a pedestrian identifier corresponding to the human face template as the pedestrian
identification result; and/or in response to determining that the human face template
matching the human face image information does not exist in the human face template
database, use a newly added pedestrian identifier as the pedestrian identification result.
[00136] In some examples, the counting module 42 is further configured to: in response
to determining that the human face template matching the human face image
information does not exist in the human face template database, add a human face
template corresponding to the human face image information to the human face
template database.

[00137] In some examples, the apparatus further includes: a receiving module 44,
configured to receive a query request sent by a terminal device, where the query request

includes a query condition; the processing module 43 is further configured to:
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determine the degree of association between the second region and the first region based
on the query condition.

[00138] It should be understood by those skilled in the art that the implementation
function of each processing module in the data processing apparatus shown in FIG. 4
may be understood with reference to the relevant description of the foregoing data
processing method. It should be understood by those skilled in the art that the functions
of each processing unit in the data processing apparatus shown in FIG. 4 may be
implemented by a program running on a processor, and may also be implemented by a
specific logic circuit.

[00139] In practice, the specific structures of the obtaining module 41, the counting
module 42, the processing module 43 and the receiving module 44 may all correspond
to a processor combined with a communication module. The specific structure of the
processor may be an electronic component or a set of electronic components having a
processing function, such as a central processing unit (CPU, Central Processing Unit),
a microprocessor (MCU, Micro Controller Unit), a digital signal processor (DSP,
Digital Signal Processing), or a programmable logic device (PLC, Programmable Logic
Controller). The processor includes an executable code, where the executable code is
stored in a storage medium, and the processor may be coupled to the storage medium
through a communication interface such as a bus, and when a specific corresponding
function of each unit is executed, the executable code is read from the storage medium
and run. The part of the storage medium for storing the executable code is preferably a
non-transitory storage medium.

[00140] The data processing apparatus provided by examples of the present disclosure

can determine the degrees of associations between regions, which is helpful for a user
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to perform targeted work and service according to the degrees of associations between
the regions, thereby improving customer experience and sales conversion rate.

[00141] Examples of the present disclosure further provides a data processing
apparatus, the apparatus including a memory, a processor and a computer program
stored in the memory and executable on the processor, where when the computer
program is executed by the processor, the data processing method provided by any one
of the foregoing technical solutions applied to the server is implemented.

[00142] Corresponding to the above data processing method, examples of the present
disclosure further provide a data processing apparatus. As shown in FIG. 5, the
apparatus includes a communication module 51, configured to receive a degree of
association between a first region and a second region both in a target site; a display
module 52, configured to display the degree of association between the first region and
the second region on a first interface; where the degree of association between the first
region and the second region is determined based on a plurality of video images of the
target site within a predetermined time range.

[00143] In some examples, the communication module 51 is further configured to:
receive a ranking result for degrees of associations between N region pairs formed by
a plurality of regions in the target site, where the N region pairs include a region pair
formed by the first region and the second region; and display M region pairs having
top-M degrees of associations in the ranking result, where M is a positive integer less
than N.

[00144] In some examples, the communication module 51 is further configured to
receive a region arrangement analysis result for a plurality of regions in the target site;

the display module 52 is further configured to display the region arrangement analysis
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result.

[00145] In some examples, the apparatus further includes an input module 53
configured to obtain a query condition; the communication module 51 is configured to
send a query request based on the query condition; and receive the degree of association
between the first region and the second region determined based on the query condition.
[00146] It should be understood by those skilled in the art that the implementation
function of each processing module in the data processing apparatus shown in FIG. 5
may be understood with reference to the relevant description of the foregoing data
processing method. It should be understood by those skilled in the art that the functions
of each processing unit in the data processing apparatus shown in FIG. 5 may be
implemented by a program running on a processor, and may also be implemented by a
specific logic circuit.

[00147] In practice, the specific structures of the communication module 51, the
display module 52 and the input module 53 may all correspond to a processor in
combination with a communication module. The specific structure of the processor may
be an electronic component or a set of electronic components having a processing
function such as a CPU, an MCU, a DSP, or a PLC. The processor includes an
executable code, where the executable code is stored in a storage medium, and the
processor may be coupled to the storage medium through a communication interface
such as a bus, and when a specific corresponding function of each unit is executed, the
executable code is read from the storage medium and run. The part of the storage
medium for storing the executable code is preferably a non-transitory storage medium.
[00148] The data processing apparatus provided by examples of the present disclosure

can output the degrees of associations between regions satisfying the query condition,
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which is helpful for a user to perform targeted work and service according to the ranking
result for the degrees of associations, thereby improving customer experience and sales
conversion rate.

[00149] Examples of the present disclosure further provide a data processing apparatus.
FIG. 6 is a schematic diagram of a hardware structure of a data processing apparatus
provides by examples of the present disclosure. As shown in FIG. 6, the apparatus
includes a memory 62, a processor 61 and a computer program stored in the memory
62 and executable on the processor 61, where when the computer program is executed
by the processor 61, the data processing method provided by any one of the foregoing
technical solutions applied to an electronic device such as the server or the terminal
device is implemented.

[00150] It is understood that the various components in the data processing apparatus
may be coupled together by a bus system 63. It will be appreciated that the bus system
63 is used to implement connection communication between these components. The
bus system 63 includes a power bus, a control bus, and a status signal bus in addition
to the data bus. However, for clarity of illustration, various buses are denoted as bus
system 63 in FIG. 6.

[00151] Examples of the present disclosure further provide a computer storage medium
storing computer executable instructions. The computer executable instructions are
configured to the data processing method described in the foregoing examples. That is,
after the computer executable instructions are executed by the processor, the data
processing method provided by any one of the foregoing technical solutions applied to
an electronic device such as the server or the terminal device is implemented can be

implemented.
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[00152] It should be understood by those skilled in the art that the functions of each
program in the computer storage medium of the examples of the present disclosure can
be understood with reference to the relevant description of the data processing method
described in the foregoing examples.

[00153] Examples of the present disclosure further provide a computer program. The
computer program causes a computer to perform any one of the foregoing data
processing methods applied to an electronic device such as the server or the terminal
device.

[00154] The methods disclosed in the examples of the present disclosure may be
applied to a processor or implemented by a processor. The processor may be an
integrated circuit chip having a capability of processing signals. In the implementation
process, each step of the above methods may be completed by an integrated logic circuit
of hardware in the processor or an instruction in the form of software. The processor
may be a general-purpose processor, a DSP, or other programmable logic device, a
discrete gate or transistor logic device, a discrete hardware component, or the like. The
processor may implement or execute the methods, steps and logical block diagrams
disclosed in the examples of the present disclosure. The general-purpose processor may
be a microprocessor or any conventional processor or the like. With reference to the
steps of the methods disclosed in the examples of the present disclosure, it may be
directly embodied that the execution is completed by the hardware decoding processor
or a combination of the hardware in the decoding processor and software modules. The
software module may be located in a storage medium, the storage medium is located in
a memory, and the processor reads information in the memory, and completes the steps

of the foregoing methods in conjunction with hardware thereof.
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[00155] In several examples provided by the present disclosure, it should be understood
that the disclosed apparatuses and methods may be implemented in other ways. The
apparatus examples described above are merely schematic, for example, the division of
the units is merely a logical function division, and there may be another division manner
in actual implementation, for example, a plurality of units or components may be
combined, or may be integrated into another system, or some features may be ignored
or not performed. Moreover, the coupling, or direct coupling, or communication
connection between the components shown or discussed may be through some
interfaces. Indirect coupling or communication connection of devices or units may be
electrical, mechanical, or other forms.

[00156] The units described as separate components may or may not be physically
separate, and the components displayed as units may or may not be physical units. The
components displayed as units may be located in one place or distributed to a plurality
of network units. Some or all of the units may be selected according to actual needs to
achieve the purpose of the examples of the present disclosure.

[00157] In addition, all the functional units in the examples of the present disclosure
may be integrated into one processing unit, or each functional unit separately serves as
one unit, or two or more functional units may be integrated into one unit. The integrated
units may be implemented in the form of hardware or in the form of hardware and
software function units.

[00158] Persons of ordinary skill in the art may understand that all or part of the steps
of the foregoing method examples may be implemented by a program instructing
relevant hardware. The foregoing program may be stored in a computer readable

storage medium. When the program is executed, the steps of the foregoing method
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examples are executed. The foregoing storage medium includes various media that can
store program codes, such as a removable storage device, a read-only memory (ROM,
Read-Only Memory), a random access memory (RAM, Random Access Memory), a
magnetic disk, or an optical disk.

[00159] Alternatively, if the integrated unit in the present disclosure is implemented in
the form of a software function module and sold or used as an independent product, the
integrated unit may also be stored in a computer readable storage medium. Based on
such understanding, the technical solutions provided by the examples of the present
disclosure may be embodied in the form of a software product in nature or part of the
technical solutions that make a contribution to the prior art may be embodied in the
form of a software product. The computer software product is stored in a storage
medium and includes instructions to cause a computer device (which may be a personal
computer, a server, or a network device, etc.) to perform all or part of the methods
described in various examples of the present disclosure. The foregoing storage medium
includes various media that can store program codes, such as a removable storage
device, a ROM, a RAM, a magnetic disk, or an optical disk.

[00160] The foregoing description is merely a specific embodiment of the present
disclosure, but the scope of protection of the present disclosure is not limited thereto,
and any variation or replacement readily conceivable by a person skilled in the art
within the technical scope disclosed in the present disclosure should belong to the scope
of protection of the present disclosure. Therefore, the scope of protection of the present

disclosure should be based on the scope of protection of said claims.
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CLAIMS

1. A data processing method, comprising:

obtaining a plurality of video images of a target site within a predetermined time
range;

performing pedestrian identification processing on the plurality of video images to
obtain, based on the identification result, a customer counting result for a first region in
the target site and a customer counting result for a second region in the target site; and

determining a degree of association between the second region and the first region
based on the customer counting result for the first region and the customer counting
result for the second region.

2. The method of claim 1, wherein determining the degree of association between
the second region and the first region based on the customer counting result for the first
region and the customer counting result for the second region comprises:

determining one or more target persons in both the first region and the second
region based on the customer counting result for the first region and the customer
counting result for the second region; and

determining the degree of association between the second region and the first
region based on the number of the one or more target persons, the customer counting
result for the first region and the customer counting result for the second region.

3. The method of claim 1 or claim 2, further comprising:

sending the degree of association between the second region and the first region to
a terminal device, such that the terminal device displays the degree of association
between the second region and the first region on a first interface.

4. The method of claim 1 or claim 2, further comprising:
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ranking degrees of associations between N region pairs formed by a plurality of
regions in the target site to obtain a ranking result, wherein the N region pairs comprise
a region pair formed by the first region and the second region; and

presenting M region pairs having top-M degrees of associations in the ranking
result, or sending the M region pairs having top-M degrees of associations in the
ranking result to a terminal device, wherein M is a positive integer less than N.

5. The method of claim 1 or claim 2, further comprising:

obtaining a region arrangement analysis result for a plurality of regions in the target
site based on degrees of associations between N region pairs formed by the plurality of
regions, wherein the N is a positive integer; and

presenting the region arrangement analysis result, or sending the region
arrangement analysis result to a terminal device.

6. The method of any claims 1 to 5, wherein performing pedestrian identification
processing on the plurality of video images to obtain, based on the identification result,
the customer counting result for the first region in the target site and the customer
counting result for the second region in the target site comprises:

obtaining a plurality of first images of the first region included in the plurality of
video images;

for each of the plurality of first images,

performing human face tracking and/or human body tracking on the first
image to obtain a human face tracking result and/or human body tracking result for the
first image;

obtaining a pedestrian identification result for the first image based on the

human face tracking result and/or human body tracking result for the first image; and
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obtaining the customer counting result for the first region based on the pedestrian
identification result for each of the plurality of first images of the first region.

7. The method of claim 6, wherein obtaining the pedestrian identification result for
the first image based on the human face tracking result and/or human body tracking
result for the first image comprises:

in response to a human body image corresponding to the human body tracking
result satisfying a predetermined condition, obtaining the pedestrian identification
result based on human body image information corresponding to the human body
tracking result; and/or

in response to the human body image corresponding to the human body tracking
result not satisfying the predetermined condition, obtaining the pedestrian identification
result based on human face image information corresponding to the human face
tracking result.

8. The method of claim 7, wherein obtaining the pedestrian identification result
based on human body image information corresponding to the human body tracking
result comprises:

determining whether a human body template matching the human body image
information exists in a human body template database;

in response to determining that the human body template matching the human body
image information exists in the human body template database, using a pedestrian
identifier corresponding to the human body template as the pedestrian identification

result; and/or
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in response to determining that the human body template matching the human body
image information does not exist in the human body template database, using a newly
added pedestrian identifier as the pedestrian identification result.

9. The method of claim 8, further comprising:

in response to determining that the human body template matching the human body
image information exists in the human body template database, determining a human
body identifier corresponding to the human body template;

using a pedestrian identifier corresponding to the human body identifier in an
association database as the pedestrian identifier corresponding to the human body
template, wherein the association database is configured to store an association
relationship between a predetermined human body identifier and a predetermined
pedestrian identifier.

10. The method of claim 8 or claim 9, further comprising:

in response to determining that the human body template matching the human body
image information does not exist in the human body template database, adding a human
body template corresponding to the human body image information to the human body
template database.

11. The method of any claims 7 to 10, wherein obtaining the pedestrian
identification result based on human face image information corresponding to the
human face tracking result comprises:

determining whether a human face template matching the human face image
information exists in a human face template database;

in response to determining that the human face template matching the human face

image information exists in the human face template database, using a pedestrian
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identifier corresponding to the human face template as the pedestrian identification
result; and/or

in response to determining that the human face template matching the human face
image information does not exist in the human face template database, using a newly
added pedestrian identifier as the pedestrian identification result.

12. The method of claim 11, further comprising:

in response to determining that the human face template matching the human face
image information does not exist in the human face template database, adding a human
face template corresponding to the human face image information to the human face
template database.

13. The method of any claims 1 to 12, further comprising:

receiving a query request sent by a terminal device, wherein the query request
comprises a query condition;

determining the degree of association between the second region and the first
region comprises:

determining the degree of association between the second region and the first
region based on the query condition.

14. A data processing method applied to a terminal device, the method comprising:

receiving a degree of association between a first region and a second region both
in a target site; and

displaying the degree of association between the first region and the second region

on a first interface;
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wherein the degree of association between the first region and the second region is
determined based on a plurality of video images of the target site within a
predetermined time range.
15. The method of claim 14, further comprising:
5 receiving a ranking result for degrees of associations between N region pairs
formed by a plurality of regions in the target site, wherein the N region pairs comprise
a region pair formed by the first region and the second region; and
displaying M region pairs having top-M degrees of associations in the ranking
result, wherein M is a positive integer less than N.
10 16. The method of claim 14, further comprising:
receiving a region arrangement analysis result for a plurality of regions in the target
site; and
displaying the region arrangement analysis result.
17. The method of any claims 14 to 16, further comprising:
15 obtaining a query condition;
sending a query request based on the query condition; and
receiving the degree of association between the first region and the second region
determined based on the query condition.
18. A data processing apparatus, comprising:
20 an obtaining module, configured to obtain a plurality of video images of a target
site within a predetermined time range;
a counting module, configured to perform pedestrian identification processing on

the plurality of video images to obtain, based on the identification result, a customer
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counting result for a first region in the target site and a customer counting result for a
second region in the target site; and

a processing module, configured to determine a degree of association between the
second region and the first region based on the customer counting result for the first
region and the customer counting result for the second region.

19. The apparatus of claim 18, wherein the processing module is configured to:

determine one or more target persons in both the first region and the second region
based on the customer counting result for the first region and the customer counting
result for the second region; and

determine the degree of association between the second region and the first region
based on the number of the one or more target persons, the customer counting result for
the first region and the customer counting result for the second region.

20. The apparatus of claim 18 or claim 19, wherein the processing module is further
configured to:

send the degree of association between the second region and the first region to a
terminal device, such that the terminal device displays the degree of association
between the second region and the first region on a first interface.

21. The apparatus of claim 18 or claim 19, wherein the processing module is further
configured to:

rank degrees of associations between N region pairs formed by a plurality of
regions in the target site to obtain a ranking result, wherein the N region pairs comprise

a region pair formed by the first region and the second region; and
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present M region pairs having top-M degrees of associations in the ranking result,
or send the M region pairs having top-M degrees of associations in the ranking result
to a terminal device, wherein M is a positive integer less than N.

22. The apparatus of claim 18 or claim 19, wherein the processing module is further
configured to:

obtain a region arrangement analysis result for a plurality of regions in the target
site based on degrees of associations between N region pairs formed by the plurality of
regions, wherein the N is a positive integer; and

present the region arrangement analysis result, or send the region arrangement
analysis result to a terminal device.

23. The apparatus of any claims 18 to 22, wherein the counting module is
configured to:

obtain a plurality of first images of the first region included in the plurality of video
images;

for each of the plurality of first images,

perform human face tracking and/or human body tracking on the first image
to obtain a human face tracking result and/or human body tracking result for the first
image;
obtain a pedestrian identification result for the first image based on the human

face tracking result and/or human body tracking result for the first image; and

obtain the customer counting result for the first region based on the pedestrian
identification result for each of the plurality of first images of the first region.

24. The apparatus of claim 23, wherein the counting module is configured to:
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in response to a human body image corresponding to the human body tracking
result satisfying a predetermined condition, obtain the pedestrian identification result
based on human body image information corresponding to the human body tracking
result; and/or

in response to the human body image corresponding to the human body tracking
result not satisfying the predetermined condition, obtain the pedestrian identification
result based on human face image information corresponding to the human face
tracking result.

25. The apparatus of claim 24, wherein the counting module is configured to:

determine whether a human body template matching the human body image
information exists in a human body template database;

in response to determining that the human body template matching the human body
image information exists in the human body template database, use a pedestrian
identifier corresponding to the human body template as the pedestrian identification
result; and/or

in response to determining that the human body template matching the human body
image information does not exist in the human body template database, use a newly
added pedestrian identifier as the pedestrian identification result.

26. The apparatus of claim 25, wherein the counting module is further configured
to:

in response to determining that the human body template matching the human body
image information exists in the human body template database, determine a human

body identifier corresponding to the human body template;
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use a pedestrian identifier corresponding to the human body identifier in an
association database as the pedestrian identifier corresponding to the human body
template, wherein the association database is configured to store an association
relationship between a predetermined human body identifier and a predetermined
pedestrian identifier.

27. The apparatus of claim 25 or claim 26, wherein the counting module is further
configured to:

in response to determining that the human body template matching the human body
image information does not exist in the human body template database, add a human
body template corresponding to the human body image information to the human body
template database.

28. The apparatus of any claims 24 to 27, wherein the counting module is further
configured to:

determine whether a human face template matching the human face image
information exists in a human face template database;

in response to determining that the human face template matching the human face
image information exists in the human face template database, use a pedestrian
identifier corresponding to the human face template as the pedestrian identification
result; and/or

in response to determining that the human face template matching the human face
image information does not exist in the human face template database, use a newly
added pedestrian identifier as the pedestrian identification result.

29. The apparatus of claim 28, wherein the counting module is further configured

to:
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in response to determining that the human face template matching the human face
image information does not exist in the human face template database, add a human
face template corresponding to the human face image information to the human face
template database.

30. The apparatus of any claims 18 to 29, further comprising:

areceiving module, configured to receive a query request sent by a terminal device,
wherein the query request comprises a query condition;

the processing module is further configured to:

determine the degree of association between the second region and the first region
based on the query condition.

31. A data processing apparatus applied to a terminal device, the apparatus
comprising:

a communication module, configured to receive a degree of association between a
first region and a second region both in a target site; and

a display module, configured to display the degree of association between the first
region and the second region on a first interface;

wherein the degree of association between the first region and the second region is
determined based on a plurality of video images of the target site within a
predetermined time range.

32. The apparatus of claim 31, wherein the communication module is further
configured to:

receive a ranking result for degrees of associations between N region pairs formed
by a plurality of regions in the target site, wherein the N region pairs comprise a region

pair formed by the first region and the second region; and
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display M region pairs having top-M degrees of associations in the ranking result,
wherein M is a positive integer less than N.

33. The apparatus of claim 32, wherein the communication module is further
configured to receive a region arrangement analysis result for a plurality of regions in
the target site; and

the display module is further configured to display the region arrangement analysis
result.

34. The apparatus of any claims 31 to 33, further comprising:

an input module, configured to obtain a query condition;

the communication module, configured to send a query request based on the query
condition; and receive the degree of association between the first region and the second
region determined based on the query condition.

35. A data processing apparatus, comprising: a memory, a processor, and a
computer program stored on the memory and executable on the processor;

wherein when the computer program is executed by the processor, the data
processing method according to any one of claims 1 to 13 or claims 14-17 is
implemented.

36. A computer storage medium storing a computer program, when the computer
program is executed by a processor, the processor is caused to perform the data
processing method according to any one of claims 1 to 13 or claims 14-17.

37. A computer program, wherein the computer program causes a computer to
perform the data processing method according to any one of claims 1 to 13 or claims

14-17.
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