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TECHNICAL FIELD
[0002] The present application relates to the field of computer technologies, and in
particular, to data processing methods, apparatuses and devices, and storage media.
BACKGROUND
[0003] In offline sales scenarios such as hypermarkets, customer data statistics usually can
be implemented with the help of captured video contents. Common customer data usually
includes customer consumption data, visit data, and so on. At present, in combination with
statistical results of the customer data and through manual data sorting and analysis, the
overall situation of offline sales scenarios can be substantially learned. However, the above
implementation method is time-consuming and labor-intensive, and it is difficult to
accurately reflect the actual situation of offline sales scenarios.
SUMMARY
[0004] In view of this, the present application discloses a data processing method. The
method includes: obtaining video data of a first place; determining visit trajectories
corresponding to multiple target persons according to the video data; and determining
business data according to the visit trajectories.
[0005] In an illustrated embodiment, after determining the business data, the method
further includes: adjusting or deploying business distribution in a target place according to
the business data.
[0006] In an illustrated embodiment, adjusting or deploying the business distribution in
the target place according to the business data includes at least one of: adjusting the business
distribution in the target place, where the target place includes the first place, or a second
place other than the first place; or deploying business distribution in a third place other than

the first place.



[0007] In an illustrated embodiment, the business data includes at least one of: data
indicating an association relationship between different businesses; data indicating an
association relationship between different sub-businesses in a same business; or data
indicating an association relationship between sub-businesses belonging to different
businesses.

[0008] In an illustrated embodiment, determining the business data according to the visit
trajectories includes at least one of: determining, according to the visit trajectories,
businesses visited by at least some of the multiple target persons within a first preset time
period, and determining, according to the businesses visited by the at least some of the
multiple target persons, a number of persons visiting each business combination, where the
business combination is used to indicate two different businesses in the first place; or
determining, according to the visit trajectories, sub-businesses visited by at least some of
the multiple target persons within a second preset time period, and determining, according
to the sub-businesses visited by the at least some of the multiple target persons, a number of
persons visiting each business combination and/or each sub-business combination, where
the sub-business combination is used to indicate two different sub-businesses in the first
place.

[0009] In an illustrated embodiment, adjusting the business distribution in the target place
according to the business data includes at least one of: increasing a number of businesses in
the target place where a number of target persons who came to visit reaches a first threshold;
reducing a number of businesses in the target place where a number of target persons who
came to visit does not reach a second threshold; increasing a number of businesses that
conform to attributes of target persons; or reducing a number of businesses that do not
conform to attributes of target persons.

[0010] In an illustrated embodiment, after determining the business data, the method
includes at least one of: determining businesses included in business combinations where a
number of target persons who came to visit within the first preset time period reaches a third
threshold as target businesses for linkage marketing; or determining sub-businesses included
in sub-business combinations where a number of target persons who came to visit within
the second preset time period reaches a fourth threshold as target sub-businesses for linkage
marketing.

[0011] In an illustrated embodiment, the business data includes at least one of: data on
target person flow comparison between business operation regions corresponding to
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respective businesses; data on target person flow comparison between respective businesses;
data on target person flows corresponding to respective businesses within different time
periods; data on target person flows corresponding to business operation regions
corresponding to respective businesses within different time periods; data on a ratio of a
number of target persons visiting business operation regions corresponding to respective
businesses to a total number of target persons who came to visit; data on a ratio of a number
of target persons visiting respective businesses to a total number of target persons who came
to visit; data on a trend of target person flow changes corresponding to respective businesses;
data on a trend of target person flow changes corresponding to business operation regions
corresponding to respective businesses; data on attribute distribution of target persons
visiting business operation regions corresponding to respective businesses; or data on
attribute distribution of target persons visiting respective businesses.

[0012] In an illustrated embodiment, determining the visit trajectories corresponding to
the multiple target persons according to the video data includes: identifying target persons
appearing in multiple video streams corresponding to the first place; determining regions
where the target persons are located in the multiple video streams; and reproducing visit
trajectories corresponding to the target persons according to the determined regions.

[0013] In an illustrated embodiment, identifying the target persons appearing in the
multiple video streams corresponding to the first place includes: extracting person features
corresponding to persons appearing in the multiple video streams; obtaining person features
matching the extracted person features from a person feature library; determining persons
corresponding to the obtained person features matching the extracted person features as the
target persons.

[0014] In an illustrated embodiment, determining the regions where the target persons are
located in the multiple video streams includes: determining position coordinates of the target
persons in a plan view including the first place based on calibration parameters of image
capturing devices that capture target video streams, where the target video streams are those
of the multiple video streams in which the target persons appear; determining regions
corresponding to the position coordinates of the target persons in the plan view as the regions
where the target persons are located in the multiple video streams.

[0015] In an illustrated embodiment, determining the regions where the target persons are
located in the multiple video streams includes: determining, according to positions of image
capturing devices that capture target video streams, regions corresponding to the image
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capturing devices, where the target video streams are those of the multiple video streams in
which the target persons appear; determining the regions corresponding to the image
capturing devices as the regions where the target persons are located in the multiple video
streams.

[0016] In an illustrated embodiment, the method further includes: determining visiting
time periods of the target persons visiting the regions according to capturing time
information of the target video streams, where the target video streams are those of the
multiple video streams in which the target persons appear.

[0017] In an illustrated embodiment, the first place includes at least one of commercial
streets, shopping malls, hypermarkets or shops; the target persons include at least one of
visitors, customers or members.

[0018] The present application further provides a data processing apparatus. The apparatus
includes: an obtaining module configured to obtain video data of a first place; a first
determining module configured to determine visit trajectories corresponding to multiple
target persons according to the video data; a second determining module configured to
determine business data according to the visit trajectories.

[0019] In an illustrated embodiment, the apparatus further includes: an adjusting or
deploying module configured to adjust or deploy business distribution in target place
according to the business data.

[0020] In an illustrated embodiment, the adjusting or deploying module includes at least
one of: an adjusting module configured to adjust the business distribution in the target place,
where the target place includes the first place, or a second place other than the first place;
or a deploying module configured to deploy business distribution in a third place other than
the first place.

[0021] In an illustrated embodiment, the business data includes at least one of: data
indicating an association relationship between different businesses; data indicating an
association relationship between different sub-businesses in a same business; or data
indicating an association relationship between sub-businesses belonging to different
businesses.

[0022] In an illustrated embodiment, the second determining module includes at least one
of a first determining submodule or a second determining submodule, where the first
determining submodule is configured to determine, according to the visit trajectories,
businesses visited by at least some of the multiple target persons within a first preset time
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period, and determine, according to the businesses visited by the at least some of the
multiple target persons, a number of persons visiting each business combination, where the
business combination is used to indicate two different businesses in the first place; or a
second determining submodule configured to determine, according to the visit trajectories,
sub-businesses visited by at least some of the multiple target persons within a second preset
time period, and determine, according to the sub-businesses visited by the at least some of
the multiple target persons, a number of persons visiting each business combination and/or
each sub-business combination, where the sub-business combination is used to indicate two
different sub-businesses in the first place.

[0023] In an illustrated embodiment, the adjusting or deploying module is configured to
perform at least one of: increasing a number of businesses in the target place where a number
of target persons who came to visit reaches a first threshold; reducing a number of businesses
in the target place where a number of target persons who came to visit does not reach a
second threshold; increasing a number of businesses that conform to attributes of target
persons; or reducing a number of businesses that do not conform to attributes of target
persons.

[0024] In an illustrated embodiment, the apparatus further includes at least one of: a third
determining module configured to determine businesses included in business combinations
where a number of target persons who came to visit within the first preset time period
reaches a third threshold as target businesses for linkage marketing; or a fourth determining
module configured to determine sub-businesses included in sub-business combinations
where a number of target persons who came to visit within the second preset time period
reaches a fourth threshold as target sub-businesses for linkage marketing.

[0025] In an illustrated embodiment, the business data includes at least one of: data on
target person flow comparison between business operation regions corresponding to
respective businesses; data on target person flow comparison between respective businesses;
data on target person flows corresponding to respective businesses within different time
periods; data on target person flows corresponding to business operation regions
corresponding to respective businesses within different time periods; data on a ratio of a
number of target persons visiting business operation regions corresponding to respective
businesses to a total number of target persons who came to visit; data on a ratio of a number
of target persons visiting respective businesses to a total number of target persons who came
to visit; data on a trend of target person flow changes corresponding to respective businesses;
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data on a trend of target person flow changes corresponding to business operation regions
corresponding to respective businesses; data on attribute distribution of target persons
visiting business operation regions corresponding to respective businesses; or data on
attribute distribution of target persons visiting respective businesses.

[0026] In an illustrated embodiment, the first determining module includes: an identifying
module configured to identify target persons appearing in multiple video streams
corresponding to the first place; a reproducing module configured to determine regions
where the target persons are located in the multiple video streams, and reproduce visit
trajectories corresponding to the target persons according to the determined regions.

[0027] In an illustrated embodiment, the identifying module includes: an extracting
module configured to extract person features corresponding to persons appearing in the
multiple video streams; an obtaining submodule configured to obtain person features
matching the extracted person features from a person feature library; a target person
determining module configured to determine persons corresponding to the matched person
features as the target persons.

[0028] In an illustrated embodiment, the reproducing module includes: a first region
determining module configured to determine position coordinates of the target persons in a
plan view including the first place based on calibration parameters of image capturing
devices that capture target video streams, where the target video streams are those of the
multiple video streams in which the target persons appear, and determine regions
corresponding to the position coordinates of the target persons in the plan view as the regions
where the target persons are located in the video streams.

[0029] In an illustrated embodiment, the reproducing module includes: a second region
determining module configured to determine, according to positions of image capturing
devices that capture target video streams, regions corresponding to the image capturing
devices, where the target video streams are those of the multiple video streams in which the
target persons appear, and determine the regions corresponding to the image capturing
devices as the regions where the target persons are located in the multiple video streams.
[0030] In an illustrated embodiment, the apparatus further includes: a time period
determining module configured to determine visiting time periods of the target persons
visiting the regions according to capturing time information of the target video streams,
where the target video streams are those of the multiple video streams in which the target
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[0031] In an illustrated embodiment, the first place includes at least one of commercial
streets, shopping malls, hypermarkets or shops; the target persons include at least one of
visitors, customers or members.
[0032] The present application further provides a computer readable storage medium. The
storage medium stores a computer program. The computer program is executed by a
processor to implement the data processing method according to any of the embodiments as
described above.
[0033] The present application further provides a data processing device. The device
includes: a processor; and a memory for storing processor executable instructions. The
processor is configured to call the executable instructions stored in the memory to
implement the data processing method according to any of the embodiments as described
above.
[0034] The present application further provides a computer program. The computer
program is stored in a storage medium. The computer program is executed by a processor
to implement the data processing method according to any of the embodiments as described
above.
[0035] It can be known from the above solution that the terminal device can determine the
visit trajectories corresponding to multiple target persons according to the video data of the
first place, and determine the business data according to the visit trajectories. Therefore, the
process of data analysis that consumes a lot of human and material resources can be saved,
that is, no manual participation is required, to obtain data that can reflect the overall situation
of offline sales scenarios, that is, the business data. Moreover, because the business data is
obtained mainly based on visit trajectories of persons, and the obtaining of the visit
trajectories depends on actually captured video data of the first place, actual situations of
the offline sales scenarios can be more accurately reflected.
[0036] It should be understood that the above general description and the following
detailed description are only exemplary and explanatory and are not restrictive of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0037] In order to more clearly illustrate the technical solutions in one or more
embodiments of the present application or related arts, the drawings to be used in the
description of the embodiments or related arts will be briefly introduced below. Obviously,
the drawings in the following description are only some of examples described in one or
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more embodiments of the present application. For those of ordinary skill in the art, according
to these drawings, other drawings can be obtained without inventive efforts.
[0038] FIG. 1 is a flowchart illustrating a data processing method according to an
embodiment of the present application.
[0039] FIG. 2 is a flowchart illustrating a method for generating visit trajectories according
to an embodiment of the present application.
[0040] FIG. 3 is a schematic plan view illustrating a shopping mall according to an
embodiment of the present application.
[0041] FIG. 4 is a schematic diagram illustrating visit trajectories of customer 1 in a
shopping mall according to an embodiment of the present application.
[0042] FIG. 5 is a schematic diagram illustrating a customer flow matrix according to an
embodiment of the present application.
[0043] FIG. 6 is a structural diagram illustrating a data processing apparatus according to
an embodiment of the present application.
[0044] FIG. 7 is a structural diagram illustrating a data processing device according to an
embodiment of the present application.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0045] Examples will be described in detail herein, with the illustrations thereof
represented in the drawings. When the following descriptions involve the drawings, like
numerals in different drawings refer to like or similar elements unless otherwise indicated.
The embodiments described in the following examples do not represent all embodiments
consistent with the present application. Rather, they are merely examples of apparatuses and
methods consistent with some aspects of the present application as detailed in the appended
claims.
[0046] The terms used in the present application are for the purpose of describing
particular examples only, and are not intended to limit the present application. Terms
determined by “a”, “the” and “said” in their singular forms in the present application and
the appended claims are also intended to include plurality, unless clearly indicated otherwise
in the context. It should be understood that the term “and/or” as used herein refers to and
includes any and all possible combinations of one or more of the associated listed items. It
should be further understood that depending on the context, the word “if” as used herein

may be interpreted as “when” or “upon” or “in response to determining”.



[0047] In view of this, the present application provides at least a data processing method.
According to the method, visit trajectories of multiple target persons are determined, and
business data is determined according to the visit trajectories, so that there is no need to
manually participate in business data statistics, and efficiency and correctness of business
data statistics can be further improved.

[0048] The technical solutions according to this application will be described below in
conjunction with specific embodiments.

[0049] FIG. 1 is a flowchart illustrating a data processing method according to an
embodiment of the present application. As shown in FIG. 1, the method may include step
S102 to step S106.

[0050] At S102, video data of a first place is obtained.

[0051] At S104, visit trajectories corresponding to multiple target persons are determined
according to the video data.

[0052] At S106, business data is determined according to the visit trajectories.

[0053] The data processing method can be installed in any terminal device in the form of
a software apparatus. For example, the terminal device may be a PC (Personal Computer)
terminal, a mobile terminal, a PAD (Packet Assembler and Disassembler, which provides a
terminal-to-host link service) terminal, etc. It will be understood that, when the method is
implemented, the terminal device may provide a computing capability through a hardware
chip installed therein. For example, the hardware chip may include an Al (Artificial
Intelligence) chip, an FPGA (Field Programmable Gate Array), a CPU (Central Processing
Unit), a GPU (Graphics Processing Unit), etc.

[0054] Below, the terminal device installed with the data processing method (hereinafter
referred to as the "device") will be used as an executive body for solution description. The
terminal device has at least an image processing capability and a data statistics capability.
The device may obtain video data of a first place, and then determine visit trajectories
corresponding to multiple target persons according to the video data. After the visit
trajectories corresponding to multiple target persons are obtained, the device may perform
business data statistics according to the visit trajectories.

[0055] The first place may be an offline business operation place, and the first place
includes several business operation regions, where each business operation region can
correspond to the same or different businesses. In the first place, multiple image capturing
devices (for example, cameras or camcorders) can be deployed for capturing video streams.
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The first place includes at least one of commercial streets, shopping malls, hypermarkets,
shops, supermarkets, or the like.

[0056] For example, the first place may be a commercial street, and the business operation
regions may be planned sales region in the commercial street.

[0057] For another example, the first place may be a shopping mall, and the business
operation regions may be shops in the shopping mall.

[0058] For another example, the first place may be a supermarket, a retail store, or a shop
deployed in a hypermarket, and the business operation regions may be counters that sells
certain types of goods.

[0059] In an embodiment, the image capturing devices deployed in the first place can
capture video streams in real time, and transmit the captured video streams to the terminal
device for the terminal device to perform person flow statistics. It should be noted that the
video streams can be transmitted to the terminal device in real time or within a specified
time period. The specified time period may be a time period within which data transmission
resources are sufficient, or the image capturing devices stop capturing the video streams.
[0060] The video data can be the video streams captured by multiple image capturing
devices deployed in the first place, or video streams captured, for example, by a single
panoramic camera, or a single image capturing device deployed in a small place such as a
retail store. The video data usually includes multiple persons. In this application, by
identifying target persons appearing in the video data, and determining regions where the
target persons are located in the video data, then in combination with historical visited
regions of the target persons, visit trajectories corresponding to the target persons are
generated.

[0061] The visit trajectories may be visit trajectories of persons in the first place. The visit
trajectories may indicate visited regions of the persons in the first place. For example, when
the regions are shops, the visit trajectories may indicate visited shops of the persons.
[0062] In practical applications, the terminal device can maintain, for the target persons, a
linked list indicating the visit trajectories. Whenever the terminal device determines the
regions where the target persons are located, identifiers corresponding to the regions (for
example, region identifiers or coordinate identifiers corresponding to the regions) can be
filled into the linked list to maintain the visit trajectories.

[0063] The businesses may refer to business forms and states corresponding to the
business operation regions.

10



[0064] For example, when the business forms and states corresponding to the business
operation regions are classified by industries, the businesses can be classified into movie
theaters, supermarkets, restaurants, cosmetics stores, bag stores, etc.

[0065] For another example, when the business forms and states corresponding to the
business operation regions are classified by brands, the businesses can be classified
according to production places, materials, uses, etc.

[0066] In an embodiment, in order to obtain more statistical data, the businesses may
include several levels of sub-businesses. Two adjacent levels of businesses have an inclusion
relationship therebetween.

[0067] For example, when a primary business includes restaurants, their corresponding
sub-businesses (i.e., secondary businesses) can include Chinese food, Korean food,
Shandong cuisine, Northeastern Chinese cuisine, Japanese food, etc.

[0068] Since the businesses include multiple levels of businesses, when business data
statistics is performed, in addition to statistical data related to the primary businesses,
statistical data related to the secondary businesses (sub-businesses) can be obtained so as to
obtain more statistical data.

[0069] For example, the terminal device can determine the most popular restaurant sub-
businesses or the like in the restaurant businesses.

[0070] The business data may include at least one of data indicating an association
relationship between different businesses; data indicating an association relationship
between different sub-businesses in a same business; data indicating an association
relationship between sub-businesses belonging to different businesses.

[0071] Association relationships among multiple businesses can reflect an obvious or non-
obvious relationship between two of the multiple businesses, and can further reflect obvious
or non-obvious relationships among the multiple businesses as a whole. The obvious
relationships refer to direct association relationships among the multiple businesses that can
be learned from the data. The non-obvious relationships refer to indirect association
relationships among the multiple businesses that can be obtained from data analysis and
processing. Here, forms and types of data reflecting the association relationships among the
multiple businesses are not limited, and may include, but are not limited to, the cases
exemplified in the present application.

[0072] The data indicating the association relationship between different businesses can
effectively reflect an association relationship between two or even more businesses. For
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example, the data indicating the association relationship between different businesses can
be data on customer flow comparison, opening hours, business linkage, attributes of visitors,
etc. between different businesses. The data on business linkage refers to a number of persons
who visited different businesses within a time period.

[0073] The data indicating the association relationship between different sub-businesses
in the same business can effectively reflect an association relationship between two or even
more different sub-businesses belonging to a same business. For example, the data
indicating the association relationship between different sub-businesses can be data on
customer flow comparison between different sub-businesses in a same business, opening
hours of different sub-businesses in a same business, business linkage between different
sub-businesses in a same business, attributes of visitors in different sub-businesses in a same
business, etc.

[0074] The data indicating the association relationship between sub-businesses belonging
to different businesses can effectively reflect an association relationship between two or
even more different sub-businesses belonging to different businesses. For example, the data
indicating the association relationship between sub-businesses belonging to different
businesses can be data on customer flow comparison between sub-businesses in different
businesses, opening hours of sub-businesses in different businesses, business linkage
between sub-businesses in different businesses, attributes of visitors in sub-businesses in
different businesses, etc. It should be noted that when there are three or even more sub-
businesses involved, at least two of multiple sub-businesses involved belong to different
businesses, which means that there may be multiple sub-businesses belonging to a same
business.

[0075] When the business data statistics is performed, statistics can be performed on
association relationship data between different businesses, between different sub-businesses
in the same business, and between sub-businesses in different businesses. Therefore,
statistics can be more accurately performed on true reflections of customers toward current
business layouts to facilitate business adjustment or deployment.

[0076] In practical applications, the business data can be set according to actual business
needs. For example, the business data includes at least one of data on target person flow
comparison between business operation regions corresponding to respective businesses;
data on target person flow comparison between respective businesses; data on target person
flows corresponding to respective businesses within different time periods; data on target
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person flows corresponding to business operation regions corresponding to respective
businesses within different time periods; data on a ratio of a number of target persons
visiting business operation regions corresponding to respective businesses to a total number
of target persons who came to visit; data on a ratio of a number of target persons visiting
respective businesses to a total number of target persons who came to visit; data on a trend
of target person flow changes corresponding to respective businesses; data on a trend of
target person flow changes corresponding to business operation regions corresponding to
respective businesses; data on attribute distribution of target persons visiting business
operation regions corresponding to respective businesses; or data on attribute distribution
of target persons visiting respective businesses.

[0077] Through business data statistics and analysis, the business layout of the target place
can be adjusted or deployed.

[0078] It can be known from the above solution that the terminal device can determine the
visit trajectories corresponding to multiple target persons according to the video data of the
first place, and determine the business data according to the visit trajectories. Therefore, the
process of data analysis that consumes a lot of human and material resources can be saved,
that is, no manual participation is required, to obtain data that can reflect the overall situation
of offline sales scenarios, that is, the business data. Moreover, because the business data is
obtained mainly based on visit trajectories of persons, and the obtaining of the visit
trajectories depends on actually captured video data of the first place, actual situations of
the offline sales scenarios can be more accurately reflected.

[0079] In addition, since the business data statistics can be performed from various
perspectives such as customer flow comparison and attributes of visitors between businesses,
statistics can be more accurately performed on true reflections of customers toward current
business layouts to facilitate business adjustment or deployment.

[0080] It should be noted that there are many methods for generating the visit trajectories,
such as face identification technologies, WiFi probe technologies, and Person Re-
identification technologies, which will not be exhaustively listed herein.

[0081] In an embodiment, in order to accurately reproduce the visit trajectories of persons,
Person Re-identification (ReID) technologies may be used. The Person Re-identification
technologies refer to technologies that use computer vision technologies to identify target
persons appearing in an image or video stream. A method for reproducing visit trajectories
based on a Person Re-identification technology will be introduced below.
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[0082] FIG. 2 is a flowchart illustrating a method for generating visit trajectories according
to an embodiment of the present application.

[0083] As shown in FIG. 2, the method may include step S202 to step S204.

[0084] At S202, target persons appearing in multiple video streams corresponding to the
first place are identified.

[0085] At S204, regions where the target persons are located in the multiple video streams
are determined, and the visit trajectories corresponding to the target persons are reproduced
according to the determined regions.

[0086] The target persons are usually pre-specified persons. Before it is determined
whether there are target persons in video streams through Person Re-identification
technologies, the target persons usually need to be specified first. The target persons may
include at least one of visitors, customers and members.

[0087] When the target persons are specified, usually, N clearer images including the target
persons are stored in a target person library, so that person features corresponding to the
target persons can be extracted from the target person library during person re-identification.
[0088] In an embodiment, from the captured video streams, M person images
corresponding to persons appearing for the first time in the video streams may be selected,
and the selected M person images may be stored in the target person library.

[0089] In another embodiment, N person images corresponding to the target persons may
be obtained in other ways (for example, by downloading from a network), and the obtained
N person images may be stored in the target person library.

[0090] When the target persons appearing in the video streams are identified based on the
Person Re-identification technologies, the terminal device can first extract, from the
multiple video streams, person features corresponding to persons appearing therein.

[0091] After the person features corresponding to the persons appearing in the multiple
video streams are extracted, the terminal device can obtain person features matching the
extracted person features from a person feature library.

[0092] Finally, the terminal device can determine persons corresponding to the matched
person features as the target persons.

[0093] In practical applications, when person features appearing in the video streams are
extracted therefrom, the video streams can be input into a pre-trained feature extraction
network constructed based on a deep learning network (for example, a feature extraction
network constructed based on a deep convolutional network or an attention mechanism
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network) to obtain person features corresponding to persons appearing in the video streams.
The feature extraction network may be obtained by training based on several training
samples.

[0094] It should be noted that the person features extracted from the video streams can
include traditional image features such as Scale-invariant feature transform (SIFT) features
in addition to the features extracted through the feature extraction network.

[0095] When the person features matching the extracted person features are obtained from
the person feature library, in an embodiment, the terminal device can calculate similarities
between the person features extracted from the video streams and person features
maintained in the person feature library. Then, person features corresponding to the largest
one of the obtained similarities are determined as person features matching the person
features extracted from the video streams.

[0096] In another embodiment, the person feature library may not be directly maintained.
Instead, a person image library is maintained. Therefore, when this step is performed, the
person feature library needs to be constructed first. For example, the terminal device may
first input person images maintained in the person image library into the feature extraction
network to obtain several person features. Then, the terminal device can construct the person
feature library based on the obtained several person features.

[0097] After the person feature library is obtained, the terminal device can calculate
similarities between the person features extracted from the video streams and the person
features maintained in the person feature library. Then, person features corresponding to the
largest one of the obtained similarities are determined as person features matching the
person features extracted from the video streams.

[0098] It should be noted that, in order to facilitate the calculation of similarities, the
person features extracted from the video streams can have the same statistical dimension as
the person features of the target persons maintained in the target person library. For example,
if the person features maintained in the target person library include a 128-dimensional SIFT
feature vector, when the person features are extracted from the video streams, the 128-
dimensional SIFT feature vector is extracted.

[0099] In practical applications, when similarities between person features are calculated,
distances between the extracted person features and the maintained person features of target

persons can be calculated through cosine distances, Euclidean distances, Mahalanobis
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distances, etc., and the calculated distances are mapped into similarities (for example,
mapped through normalization).

[0100] After the person features matching the extracted person features are obtained from
the person feature library, persons corresponding to the matched person features may be
determined as target persons.

[0101] It will be understood that the method exemplarily illustrates an implementation
manner for the Person Re-identification technologies. In practical applications, specific
implementation manners for the Person Re-identification technologies are diverse. The
specific implementation manners for the Person Re-identification technologies will not be
exhaustively listed herein.

[0102] When person features are extracted through the Person Re-identification
technologies, in addition to person face features, more comprehensive features such as
person postures, clothes and body shapes can be extracted to improve a capability of
identifying the target persons from the video streams and accurately generate the visit
trajectories corresponding to the target persons.

[0103] After the target persons appearing in the multiple video streams corresponding to
the first place are identified based on the Person Re-identification technologies, the terminal
device can determine the regions where the target persons are located in the video streams,
and reproduce the visit trajectories corresponding to the target persons based on the
determined regions.

[0104] In an embodiment, when the regions where the target persons are located in the
video streams are determined, the terminal device may determine position coordinates of
the target persons in a plan view including the first place based on calibration parameters of
image capturing devices that capture target video streams. The target video streams are those
of multiple video streams in which the target persons appear.

[0105] After the position coordinates of the target persons are determined, the terminal
device may determine regions corresponding to the position coordinates of the target
persons in the plan view as the regions where the target persons are located in the video
streams.

[0106] The calibration parameters refer to intrinsic and extrinsic parameters calibrated for

the image capturing devices, for example, focal lengths or pixels.
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[0107] Based on the calibration parameters, world coordinates of the target persons can be
determined, and then through relative position transformation, the position coordinates of
the target persons in the plan view including the first place can be determined.

[0108] In another embodiment, when the regions where the target persons are located in
the video streams are determined, the terminal device may determine regions corresponding
to the image capturing devices that capture the target video streams according to positions
of the image capturing devices. The target video streams are those of multiple video streams
in which the target persons appear.

[0109] After the regions corresponding to the image capturing devices that capture the
target video streams are determined, the terminal device may determine the regions
corresponding to the image capturing devices that capture the target video streams as the
regions where the target persons are located in the video streams.

[0110] It should be noted that methods for determining the regions where the target
persons are located in the video streams may include other methods, which will not be
exhaustively listed herein.

[0111] After the regions where the target persons are located in the video streams are
determined, the terminal device may reproduce the visit trajectories corresponding to the
target persons in combination with historical visited regions of the target persons.

[0112] In an embodiment, in order to obtain more statistical data of dimensions, after
determining the regions where the target persons are located in the video streams, the
terminal device may determine visiting time periods of the target persons visiting the regions
according to capturing time information of the target video streams. The target video streams
are those of multiple video streams in which the target persons appear.

[0113] In practical applications, the terminal device can obtain the visiting time periods of
the target persons visiting the regions by subtracting a capturing time when the image
capturing devices deployed in the regions identify the target persons for the first time from
a capturing time when the image capturing devices deployed in the regions identify the
target persons for the last time.

[0114] Forexample, assuming that camera A deployed in region A identifies target person
A for the first time, current capturing time A can be recorded now. Then, the terminal device
can start a timed task every time when the camera A identifies the target person A, and
determine whether the camera A identifies the target person A again within a preset time
period. If the camera A identifies the target person A again within the preset time period, the
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terminal device restarts the timed task. If the camera A does not identify the target person A
again within the preset time period, the terminal device determines currently identified
target person A as target person A identified by the camera for the last time, and records
capturing time B when the target person A is identified for the last time. By subtracting the
capturing time A from the capturing time B, the visiting time period of the target person A
visiting the region A can be obtained.

[0115] Since the terminal device can perform statistics on the visiting time periods of the
target persons visiting the regions, more statistical data can be obtained to perform
corresponding analysis based on the more statistical data.

[0116] For example, the terminal device can analyze the most attractive region to persons
in the first place in the dimension of the time periods for visiting the regions.

[0117] After the visit trajectories are determined, the terminal device may perform
business data statistics based on the visit trajectories and businesses associated with visited
regions indicated by the visit trajectories.

[0118] When the visit trajectories of the target persons are determined with the Person Re-
identification technologies, according to the method, the target persons appearing in the
multiple video streams corresponding to the first place can be identified based on the Person
Re-identification technologies, then the regions where the target persons are located in the
video streams are determined, the visit trajectories corresponding to the target persons are
reproduced according to the determined regions, and the business data is determined
according to the visit trajectories. Therefore, according to this method, all target persons
appearing in the video streams can be accurately identified, and the visit trajectories of all
target persons are accurately reproduced to improve the accuracy of business data statistics
and provide reliable data for business layouts.

[0119] In an embodiment, after the business data is determined, the method may further
include adjusting or deploying business distribution in the target place according to the
business data.

[0120] In practical applications, after the business data statistics is completed, analysis
data related to the business distribution can be obtained by analyzing the business data.
[0121] After the analysis data is obtained, the business distribution in the target place can
be adjusted or deployed based on the analysis data.
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[0122] In this embodiment, since the business distribution in the target place is adjusted
or deployed according to the statistical business data, the business layouts in the target place
can be made more consistent with actual situations indicated by the business data.

[0123] In an embodiment, when the business distribution in the target place is adjusted or
deployed based on the business data, at least one of the following operations may be
performed: adjusting the business distribution in the target place, where the target place
includes the first place, and a second place other than the first place; or deploying business
distribution in a third place other than the first place.

[0124] The target place is a place of which business layout needs to be performed. The
target place may include any place of which business layout needs to be performed.

[0125] In a situation, when businesses in the first place need to be adjusted, the first place
is a target place. When the businesses in the target place are adjusted, the business
adjustment can be completed according to business data statistics performed on the first
place.

[0126] In practical applications, when the business distribution in the target place is
adjusted based on the business data, any one or more of the following operations can be
used: increasing a number of businesses in the target place where a number of target persons
who came to visit reaches a first threshold; reducing a number of businesses in the target
place where a number of target persons who came to visit does not reach a second threshold;
increasing a number of businesses that conform to the attributes of the target persons; or
reducing a number of businesses that do not conform to the attributes of the target persons.
[0127] For example, the business data includes at least data on target person flow
comparison between respective businesses and/or between business operation regions
corresponding to respective businesses. If it is found that there are a large number of shops
for a business, and attracted customer flows thereof actually rank low, the number of shops
for this business can be reduced. On the contrary, if it is found that there are a small number
of shops for a business, and attracted customer flows thereof actually rank high, the number
of shops for this business can be increased.

[0128] For another example, the business data includes at least data on target person flow
comparison between respective businesses and/or between business operation regions
corresponding to respective businesses, and data on attribute distribution of target persons
visiting respective businesses and/or business operation regions corresponding to respective
businesses. If it is found that most of customers visiting a business are men, and most of
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business shops in a mall are frequently visited by women customers, this kind of business
shops can be reduced and replaced with other business shops that attract men customers,
thereby increasing the shop conversion rate of customer flows in the mall.

[0129] In another situation, when businesses in the second place, where business layouts
has been completed, other than the first place need to be adjusted, the second place is a target
place (for its adjustment method, reference may be made to the relevant contents of the
business adjustment in the first place, which will not be described in detail herein).

[0130] In still another situation, when businesses in the third place, where business layouts
are not performed, other than the first place need to be deployed, the third place is a target
place (for its deployment method, reference may be made to the relevant contents of the
business adjustment in the first place, which will not be described in detail herein).

[0131] In this embodiment, since the business distribution in the target place is adjusted
or deployed according to the statistical business data, the business layouts in the target place
can be more consistent with actual situations indicated by the business data, which is
beneficial to increase the shop conversion rate, where the shop conversion rate refers to a
ratio of a number of persons who make purchases to a total number of visitors.

[0132] In an embodiment, determining the business data according to the visit trajectories
may include: determining, according to the visit trajectories, businesses visited by at least
some of the multiple target persons within a first preset time period; determining, according
to the businesses visited by the at least some of the multiple target persons, a number of
persons visiting each business combination, where the business combination is used to
indicate two different businesses in the first place; and/or determining, according to the visit
trajectories, sub-businesses visited by at least some of the multiple target persons within a
second preset time period; determining, according to the sub-businesses visited by the at
least some of the multiple target persons, a number of persons visiting each business
combination and/or each sub-business combination, where the sub-business combination is
used to indicate two different sub-businesses in the first place.

[0133] The business combination is used to indicate two different businesses in the first
place. For example, when the first place includes a movie theater, restaurants, clothing stores,
and other businesses, combinations of these businesses may include three combinations,
namely, a combination of the movie theater and the restaurants, a combination of the movie

theater and the clothing stores, and a combination of the restaurants and the clothing stores.
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[0134] The sub-business combination is used to indicate two different sub-businesses in
the first place. For example, when primary businesses included in the first place are clothing
stores, they may include sub-businesses such as men clothing stores, women clothing stores,
and children clothing stores. Here, combinations of these sub-businesses may include three
combinations, namely, a combination of the men clothing stores and the women clothing
stores, a combination of the men clothing stores and the children clothing stores, and a
combination of the women clothing stores and the children clothing stores.

[0135] It should be noted that the sub-businesses included in the sub-business combination
may belong to different primary businesses. For example, primary businesses included in
the first place are clothing stores and restaurants. The clothing stores include two sub-
businesses, namely, men clothing stores and women clothing stores. The restaurants include
two sub-businesses, namely, Chinese food restaurants and Western food restaurants. Here,
combinations of these sub-businesses may include six combinations, namely, a combination
of the men clothing stores and the women clothing stores, a combination of the men clothing
stores and the Chinese food restaurants, a combination of the men clothing stores and the
Western food restaurants, a combination of the women clothing stores and the Chinese food
restaurants, a combination of the women clothing stores and the Western food restaurants,
and a combination of the Chinese food restaurants and the Western food restaurants.

[0136] After the number of persons visiting each business combination and/or each sub-
business combination is determined, the method can further include at least one of:
determining businesses included in business combinations where a number of target persons
who came to visit within the first preset time period reaches a third threshold as target
businesses for linkage marketing; or determining sub-businesses included in sub-business
combinations where a number of target persons who came to visit within the second preset
time period reaches a fourth threshold as target sub-businesses for linkage marketing.
[0137] The linkage marketing specifically refers to joint promotion marketing of multiple
different businesses or sub-businesses with strong linkage. Different businesses with strong
linkage refer to businesses included in business combinations where a number of target
persons who came to visit within a time period reaches the third threshold.

[0138] For example, assuming that the third threshold is 100, a combination of businesses
where a number of persons obtained through statistics reaches 100 is the combination of the
restaurants and the movie theater. Here, when the linkage marketing is performed, the
restaurants and the movie theater can be used as the target businesses for the linkage
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marketing. For example, a linkage marketing activity with a discount of 20% can be carried
out when purchasing both of a restaurant service and a movie theater service within one day.
[0139] The first preset time period and the second preset time period can be set according
to actual business requirements. For example, the first preset time period may be within one
day (within 24 hours), and the second preset time period may be from 9 a.m. to 9 p.m..
[0140] It should be noted that, for the linkage marketing of the target sub-businesses,
reference may be made to the description of the linkage marketing for the target businesses,
which will not be described in detail herein.

[0141] In the above-mentioned solution, since the businesses included in the business
combinations where the number of target persons who came to visit within the first preset
time period reaches the third threshold are determined as the target businesses for linkage
marketing, and the sub-businesses included in the sub-business combinations where the
number of target persons who came to visit within the second preset time period reaches the
fourth threshold are determined as the target sub-businesses for linkage marketing, the
linkage marketing can be accurately performed on the businesses with strong linkage, and
thus the shop conversion rate can be increased.

[0142] The embodiments of the present application are described below in conjunction
with offline retail scenarios.

[0143] FIG. 3 is a schematic plan view illustrating a shopping mall according to an
embodiment of the present application. As shown in FIG. 3, the shopping mall includes a
total of 6 shops (business operation regions) from shop A to shop F. The shop A is a
supermarket (primary business). The shop B is a movie theater (primary business). The shop
C is a Chinese food restaurant (secondary sub-business). The shop D is a Korean food
restaurant (secondary sub-business). The shop E is a clothing store (primary business). The
shop F is a gymnasium (primary business). The primary business of the shops C and D is
restaurants.

[0144] Each shop is deployed with a camera, and the camera is in communication with a
customer flow statistics device (hereinafter referred to as “the device”). The device is
installed with the data processing method disclosed in any of the above-mentioned
embodiments. The device can obtain video streams captured by the camera in real time.
[0145] Assuming that customer 1 first visited the shop A at 9:00 after entering the mall, at
this time, the device can identify the customer 1 appeared in video streams captured by
camera A deployed in the shop A based on Person Re-identification technologies.
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[0146] Then, the device can subtract 9:00 from a time (which is assumed to be 9:30) when
the camera A captured the customer 1 for the last time to obtain that a visiting time period
of the customer 1 visiting the shop A was 30 minutes.

[0147] Finally, the device can maintain, to visit trajectories corresponding to the customer
1, the shop A, the time when the shop A is visited, the visiting time period of visiting the
shop A, and attributes of the supermarket corresponding to the shop A.

[0148] Here, the visit trajectories corresponding to the customer 1 can indicate at least that
the customer 1 visited the shop A at 9:00, and the visiting time period was 30 minutes.
[0149] By analogy, the device will accurately reproduce the visit trajectories of the
customer 1 in the shopping mall.

[0150] FIG. 4 is a schematic diagram illustrating visit trajectories of a customer in a
shopping mall according to an embodiment of the present application.

[0151] As shown in FIG. 4, customer 1 stayed at shop A (supermarket) at 9 o’clock for 30
minutes. Then, the customer 1 went to shop E (clothing store) at 9:45 and stayed at the shop
E for 40 minutes. The customer 1 went to shop C (Chinese food restaurant) at 11:00 and
stayed at the shop C for 1 hour and 30 minutes. Finally, the customer 1 went to shop B
(movie theater) at 13:00 and stayed at the shop B for 2 hours.

[0152] It should be noted that the schematic diagram of the visit trajectories is only
exemplarily illustrative. In practical applications, there may be multiple storage forms,
which will not be limited here.

[0153] Similarly, the device can identify all customers appearing in the shopping mall, and
maintain visit trajectories of each customer in the shopping mall.

[0154] Regularly, the device may perform customer flow statistics according to visit
trajectories and businesses associated with visited shops indicated by the visit trajectories.
[0155] In an embodiment, the device can perform statistics on customer flows of each of
the shop A to the shop F within one day, that is, customer flows of businesses such as
supermarkets, clothing stores, gymnasiums, and movie theaters within one day, and
customer flows of Chinese food restaurants and Korean food restaurants within one day.
[0156] In an embodiment, statistics can be performed on any one or more of: data on
customer flow comparison between respective business operation regions; data on customer
flow comparison between respective businesses; data on customer flows corresponding to
respective businesses within different time periods; data on customer flows corresponding
to respective business operation regions within different time periods; a ratio of a number
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of customers visiting respective business operation regions to a total number of customers
who came to visit; a ratio of a number of customers visiting respective businesses to a total
number of customers who came to visit; a trend of customer flow changes corresponding to
respective businesses; a trend of customer flow changes corresponding to respective
business operation regions; person attribute distribution of customers visiting respective
business operation regions; or person attribute distribution of customers visiting respective
businesses.

[0157] It should be noted that the business data can be other indexes, and the business data
will not be exhaustively listed herein.

[0158] The comparison data refers to comparison between customer flows corresponding
to different regions or businesses. For example, if 100 persons visited business A, and 90
persons visited business B, there is a difference of 10 persons between the number of persons
visiting the business A and the number of persons visiting the business B.

[0159] When the data on customer flow comparison between respective business
operation regions is determined, statistical data on customer flows of each of shop A to shop
F within one day is put in a chart to intuitively display the data on customer flow comparison
between respective business operation regions.

[0160] When the data on customer flow comparison between respective businesses is
determined, statistical data on customer flows of businesses such as restaurants,
supermarkets, clothing stores, gymnasiums, and movie theaters within one day is put in a
chart to intuitively display the data on customer flow comparison between respective
businesses. When the data on customer flows corresponding to respective businesses within
different time periods is determined, statistics can be performed by time on data on customer
flows of businesses such as restaurants, supermarkets, clothing stores, gymnasiums, and
movie theaters within one day to display data indexes on customer flows corresponding to
respective businesses within different time periods.

[0161] When the data on customer flows corresponding to respective business operation
regions within different time periods is determined, statistics can be performed by time on
data on customer flows of each of shop A to shop F within one day to display data indexes
on customer flows corresponding to respective business operation regions within different
time periods.

[0162] When the ratio of a number of customers visiting respective business operation
regions to a total number of customers who came to visit is determined, statistical data on
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customer flows of each of shop A to shop F within one day is used as numerators, and a total
number of customers visiting the shopping mall on the day is used as a denominator to
calculate the ratio of a number of customers visiting respective business operation regions
to a total number of customers who came to visit.

[0163] When the ratio of a number of customers visiting respective businesses to a total
number of customers who came to visit is determined, statistical data on customer flows of
businesses such as restaurants, supermarkets, clothing stores, gymnasiums, and movie
theaters within one day is used as numerators, and a total number of customers visiting the
shopping mall on the day is used as a denominator to calculate the ratio of a number of
customers visiting respective businesses to a total number of customers who came to visit.
[0164] The data on a trend of target person flow changes refers to changes in customer
flows over time. For example, from 9 a.m. to 10 a.m., an hourly customer flow of shop A
changes from 100 persons to 80 persons.

[0165] When the trend of customer flow changes corresponding to respective businesses
is determined, statistics can be performed by time on data on customer flows of businesses
such as restaurants, supermarkets, clothing stores, gymnasiums, and movie theaters within
one day, and then the statistical data is summarized in a chart in chronological order to
intuitively display the trend of customer flow changes corresponding to respective
businesses.

[0166] When the trend of customer flow changes corresponding to respective business
operation regions is determined, statistics can be performed by time on data on customer
flows of each of shop A to shop F within one day, and then the statistical data is summarized
in a chart in chronological order to intuitively display the trend of customer flow changes
corresponding to respective business operation regions.

[0167] The data on person attribute distribution refers to distribution of attributes
possessed by persons who visit respective businesses or regions. For example, attribute
distribution of persons visiting business A involves men, which are 20-35 years old, casually
dressed, etc.

[0168] When the data on person attribute distribution of customers visiting respective
business operation regions is determined, person attributes (for example, features that can
reflect person appearances, such as genders, ages, and clothes) of customers visiting each

of shop A to shop F within one day can be identified through an attribute identification
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network built based on a neural network to determine person attributes possessed by
customers who visit respective business operation regions.

[0169] When the data on person attribute distribution of customers visiting respective
businesses is determined, person attributes of customers visiting businesses such as
restaurants, supermarkets, clothing stores, gymnasiums, and movie theaters within one day
can be identified through an attribute identification network built based on a neural network
to determine person attributes possessed by customers who visit respective business
operation regions.

[0170] It will be understood that when the business data related to businesses is determined,
the related business data can be determined based on statistical customer flows of Chinese
food restaurants and Korean food restaurants within one day, which will not be described in
detail herein.

[0171] After the business data is obtained, the customer flow statistics device can output
the business data to an administrator, so that the administrator can determine a business
strategy based on the business data.

[0172] In practical applications, after the business data is obtained, the customer flow
statistics device can output the business data through a display interface that interacts with
the administrator, so that the administrator can decide how to lay out the businesses.

[0173] For example, the administrator can understand and monitor distribution of
customer flows in respective businesses in the shopping mall based on basic data statistics
of the businesses, and can adjust and optimize business distribution in time in combination
with a number and positions of shops for the businesses. If it is found that there is a larger
number of shops F (gymnasiums), and attracted customer flows thereof are actually smaller,
the business shops can be reduced and replaced with other shops that attract more customers
(for example, restaurants), thereby increasing the shop conversion rate of customer flows in
the mall.

[0174] It should be noted that the business strategy can be determined by the administrator
based on actual situations, which will not be exhaustively listed herein.

[0175] In an embodiment, the step of determining the business strategy can be completed
in the customer flow statistics device, so that the efficiency of confirming the business
strategy and the use experiences of persons can be improved without participation of the

administrator.
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[0176] In practical applications, the customer flow statistics device can analyze the
business data and output the business strategy for the shopping mall. The business strategy
includes planning and layout schemes for business operation regions or businesses.
[0177] In an embodiment, in order to analyze more business strategies, the customer flow
statistics device can perform statistics on a number of customers visiting business operation
regions corresponding to multiple target businesses at the same time within a preset time
period.
[0178] In practical applications, the customer flow statistics device can perform statistics
on a number of customers visiting business operation regions corresponding to two target
businesses at the same time within one day.
[0179] For example, the customer flow statistics device can maintain a customer flow
matrix. Rows and columns of the customer flow matrix respectively indicate different
businesses. Elements of the customer flow matrix may indicate a number of customers
visiting businesses indicated by rows and columns where the elements are located at the
same time within one day.
[0180] FIG. 5 is a schematic diagram illustrating a customer flow matrix according to an
embodiment of the present application. As shown in FIG. 5, rows and columns of the
customer flow matrix indicate five businesses, namely, restaurants (abbreviated as RT),
supermarkets (abbreviated as SM), clothing stores (abbreviated as CS), gymnasiums
(abbreviated as GYM), and movie theaters (abbreviated as MT). Element A indicates a
number of customers visiting the restaurants and the movie theaters at the same time within
one day.
[0181] When statistics is performed on a number of customers visiting business operation
regions corresponding to two target businesses at the same time within one day, the customer
flow statistics device can determine, based on visit trajectories and the businesses,
businesses corresponding to business operation regions visited by target persons within a
preset time period. Then, the customer flow statistics device can combine two of the
determined businesses to obtain several business combinations. Finally, the customer flow
statistics device can update a number of customers visiting the businesses in the business
combinations at the same time.
[0182] Continuing to refer to FIG. 4, it is assumed that visit trajectories of customer 1 are:
the customer 1 stayed at shop A at 9 o’clock for 30 minutes, then the customer 1 went to
shop E at 9:45 and stayed at the shop E for 40 minutes, the customer 1 went to shop C at
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11:00 and stayed at the shop C for 1 hour and 30 minutes, and finally, the customer 1 went
to shop B at 13:00 and stayed at the shop B for 2 hours.

[0183] The customer flow statistics device can determine that business combinations
visited by the customer 1 on that day may include a combination of the supermarkets and
the clothing stores, a combination of the supermarkets and the restaurants, a combination of
the supermarkets and the movie theaters, a combination of the clothing stores and the
restaurants, and a combination of the clothing stores and the movie theaters, and a
combination of the restaurants and the movie theaters.

[0184] After the business combinations visited by the customer 1 on that day are
determined, the customer flow statistics device can search for elements corresponding to
each business combination in the customer flow matrix maintained by the customer flow
statistics device, and add 1 to numerals indicated by the elements.

[0185] For example, for the combination of the restaurants and the movie theaters, element
A in the customer flow matrix as shown in FIG. 4 can be determined, and then the customer
flow statistics device can add 1 to numerals indicated by the element A.

[0186] Since the customer flow statistics device can perform statistics on a number of
customers visiting business operation regions corresponding to multiple target businesses at
the same time within a preset time period, more business strategies can be analyzed.

[0187] For example, based on the customer flow statistics device that can perform
statistics on a number of customers visiting business operation regions corresponding to
multiple target businesses at the same time within a preset time period, the administrator
can analyze linkage between businesses (if there are a larger number of customers who came
to visit at the same time within one day, it is indicated that the linkage between businesses
is stronger) to provide data guidance for linkage marketing plans (business strategies). If it
is found that linkage between the restaurants and the movie theaters is stronger, a manner
“providing a 20% discount if consuming in both a restaurant and a movie theater” can be
taken into consideration to promote the conversion rate of customers.

[0188] It should be noted that the business strategies can be determined by the
administrator based on actual situations, which will not be exhaustively listed herein.
[0189] The present application further provides a data processing apparatus. FIG. 6 is a
structural diagram illustrating a data processing apparatus according to the present

application.
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[0190] As shown in FIG. 6, an apparatus 600 includes: an obtaining module 610
configured to obtain video data of a first place; a first determining module 620 configured
to determine visit trajectories corresponding to multiple target persons according to the
video data; a second determining module 630 configured to determine business data
according to the visit trajectories.

[0191] In an illustrated embodiment, the apparatus 600 further includes: an adjusting or
deploying module 640 configured to adjust or deploy business distribution in a target place
according to the business data.

[0192] In an illustrated embodiment, the adjusting or deploying module includes at least
one of: an adjusting module configured to adjust the business distribution in the target place,
where the target place includes the first place, or a second place other than the first place;
or a deploying module configured to deploy business distribution in a third place other than
the first place.

[0193] In an illustrated embodiment, the business data includes at least one of: data
indicating an association relationship between different businesses; data indicating an
association relationship between different sub-businesses in a same business; or data
indicating an association relationship between sub-businesses belonging to different
businesses.

[0194] In an illustrated embodiment, the second determining module 630 includes at least
one of a first determining submodule or a second determining submodule.

[0195] The first determining submodule is configured to determine, according to the visit
trajectories, businesses visited by at least some of the multiple target persons within a first
preset time period, and determine, according to the businesses visited by the at least some
of the multiple target persons, a number of persons visiting each business combination,
where the business combination is used to indicate two different businesses in the first place.
[0196] The second determining submodule is configured to determine, according to the
visit trajectories, sub-businesses visited by at least some of the multiple target persons within
a second preset time period, and determine, according to the sub-businesses visited by the
at least some of the multiple target persons, a number of persons visiting each business
combination and/or each sub-business combination, where the sub-business combination is
used to indicate two different sub-businesses in the first place.

[0197] In an illustrated embodiment, the adjusting or deploying module 640 is configured
to perform at least one of: increasing a number of businesses in the target place where a
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number of target persons who came to visit reaches a first threshold; reducing a number of
businesses in the target place where a number of target persons who came to visit does not
reach a second threshold; increasing a number of businesses that conform to attributes of
target persons; or reducing a number of businesses that do not conform to attributes of target
persons.

[0198] In an illustrated embodiment, the apparatus 600 further includes at least one of: a
third determining module configured to determine businesses included in business
combinations where a number of target persons who came to visit within the first preset time
period reaches a third threshold as target businesses for linkage marketing; or a fourth
determining module configured to determine sub-businesses included in sub-business
combinations where a number of target persons who came to visit within the second preset
time period reaches a fourth threshold as target sub-businesses for linkage marketing.
[0199] In an illustrated embodiment, the business data includes at least one of: data on
target person flow comparison between business operation regions corresponding to
respective businesses; data on target person flow comparison between respective businesses;
data on target person flows corresponding to respective businesses within different time
periods; data on target person flows corresponding to business operation regions
corresponding to respective businesses within different time periods; data on a ratio of a
number of target persons visiting business operation regions corresponding to respective
businesses to a total number of target persons who came to visit; data on a ratio of a number
of target persons visiting respective businesses to a total number of target persons who came
to visit; data on a trend of target person flow changes corresponding to respective businesses;
data on a trend of target person flow changes corresponding to business operation regions
corresponding to respective businesses; data on attribute distribution of target persons
visiting business operation regions corresponding to respective businesses; or data on
attribute distribution of target persons visiting respective businesses.

[0200] In an illustrated embodiment, the first determining module 620 includes: an
identifying module configured to identify target persons appearing in multiple video streams
corresponding to the first place; a reproducing module configured to determine regions
where the target persons are located in the multiple video streams, and reproduce visit
trajectories corresponding to the target persons according to the determined regions.

[0201] In an illustrated embodiment, the identifying module includes: an extracting
module configured to extract person features corresponding to persons appearing in the
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multiple video streams; an obtaining submodule configured to obtain person features
matching the extracted person features from a person feature library; a target person
determining module configured to determine persons corresponding to the matched person
features as the target persons.

[0202] In an illustrated embodiment, the reproducing module includes: a first region
determining module configured to determine position coordinates of the target persons in a
plan view including the first place based on calibration parameters of image capturing
devices that capture target video streams, where the target video streams are those of the
multiple video streams in which the target persons appear, and determine regions
corresponding to the position coordinates of the target persons in the plan view as the regions
where the target persons are located in the video streams.

[0203] In an illustrated embodiment, the reproducing module includes: a second region
determining module configured to determine, according to positions of image capturing
devices that capture target video streams, regions corresponding to the image capturing
devices, where the target video streams are those of the multiple video streams in which the
target persons appear, and determine the regions corresponding to the image capturing
devices as the regions where the target persons are located in the multiple video streams.
[0204] In an illustrated embodiment, the apparatus 600 further includes: a time period
determining module configured to determine visiting time periods of the target persons
visiting the regions according to capturing time information of the target video streams,
where the target video streams are those of the multiple video streams in which the target
persons appear.

[0205] In an illustrated embodiment, the first place includes at least one of commercial
streets, shopping malls, hypermarkets or shops; the target persons include at least one of
visitors, customers or members.

[0206] The embodiments of the data processing apparatus shown in the present application
can be applied to a data processing device. The apparatus embodiments may be implemented
by software, or by hardware or a combination of software and hardware. Taking software
implementation as an example, as a logical apparatus, it is formed by reading corresponding
computer program instructions from a non-volatile memory to internal storage through a
processor of an electronic device where the apparatus is located. From a hardware
perspective, as shown in FIG. 7, which is a structural diagram illustrating a data processing
device according to an embodiment of the present application, in addition to a processor, a
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memory, a network interface and a non-volatile memory shown in FIG. 7, the electronic
device where the apparatus in the embodiments is located may usually include other
hardware according to actual functions of the electronic device, which is omitted here.
[0207] Reference may be made to the data processing device shown in FIG. 7. The device
may include: a processor; and a memory for storing processor executable instructions, where
the processor is configured to call the executable instructions stored in the memory to
implement the data processing method according to any of the embodiments as described
above.

[0208] The present application further provides a computer readable storage medium. The
storage medium stores a computer program. The computer program is executed by a
processor to implement the data processing method according to any of the embodiments as
described above.

[0209] The present application further provides a computer program. The computer
program is stored in a storage medium. The computer program is executed by a processor
to implement the data processing method according to any of the embodiments as described
above.

[0210] Those skilled in the art should understand that one or more embodiments of the
present application may be provided as a method, a system, or a computer program product.
Therefore, one or more embodiments of the present disclosure may adopt the form of a
complete hardware embodiment, a complete software embodiment, or an embodiment
combining software and hardware. Moreover, one or more embodiments of the present
application may adopt the form of a computer program product implemented on one or more
computer-usable storage media (including, but not limited to, disk storage, CD-ROM,
optical storage, etc.) containing computer-usable program codes.

[0211] As used herein, “and/or” means having at least one of the two, for example, “A
and/or B” includes three schemes: A, B, and “A and B”.

[0212] The various embodiments in the present disclosure are described in a progressive
manner, and the same or similar parts between the various embodiments may be referred to
each other. Each embodiment focuses on the differences from other embodiments. In
particular, as for the data processing device embodiment, since it is basically similar to the
method embodiment, the description thereof is relatively simple, and reference may be made

to the partial description of the method embodiment for the related parts.
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[0213] The embodiments of the subject matter and functional operations described in this
application may be implemented in: digital electronic circuits, tangibly embodied computer
software or firmware, computer hardware including the structures disclosed in this
application and structural equivalents thereof, or a combination of one or more of them.
Embodiments of the subject matter described in the present application may be implemented
as one or more computer programs, that is, one or more modules of the computer program
instructions encoded on a tangible non-transitory program carrier to be executed by a data
processing device or to control the operation of the data processing device. Alternatively or
additionally, the program instructions may be encoded on artificially generated propagated
signals, such as machine-generated electrical, optical or electromagnetic signals, which are
generated to encode information and transmit it to a suitable receiver device for execution
by the data processing device. The computer storage medium may be a machine readable
storage device, a machine readable storage substrate, a random or serial access memory
device, or a combination of one or more of them.

[0214] The processing and logic flows described in the present application may be
executed by one or more programmable computers executing one or more computer
programs to perform corresponding functions by operating according to input data and
generating output. The processing and logic flows may also be executed by a dedicated logic
circuit, such as FPGA (Field Programmable Gate Array) or ASIC (Application Specific
Integrated Circuit), and the device may also be implemented as the dedicated logic circuit.

[0215] Computers suitable for executing computer programs include, for example,
general-purpose and/or special-purpose microprocessors, or any other type of central
processing unit. Generally, the central processing unit will receive instructions and data from
a read-only memory and/or a random access memory. The basic components of a computer
include a central processing unit for implementing or executing instructions and one or more
memory devices for storing instructions and data. Generally, the computer will also include
one or more mass storage devices for storing data, such as magnetic disks, magneto-optical
disks, or optical disks, or the computer will be operatively coupled to the mass storage
device to receive data from or transmit data to it, or both. However, the computer does not
have to have such a device. In addition, the computer may be embedded in another device,
such as a mobile phone, a personal digital assistant (PDA), a mobile audio or video player,
a game console, a global positioning system (GPS) receiver, or a portable storage device
such as a universal serial bus (USB) and a flash drive, for example.
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[0216] Computer-readable media suitable for storing computer program instructions and
data include all forms of non-volatile memory, media and memory device, including, for
example, semiconductor memory devices (such as EPROMs, EEPROMs, and flash memory
devices), magnetic disks (such as internal Hard disks or removable disks), magneto-optical
disk and CD ROM and DVD-ROM disk. The processor and the memory may be
supplemented by or incorporated into a dedicated logic circuit.

[0217] Although the present application contains many specific implementation details,
these should not be construed as limiting the scope of any disclosure or the scope of
protection, but are mainly used to describe the features of detailed embodiments of the
specific disclosure. Certain features described in multiple embodiments within the present
application may also be implemented in combination in a single embodiment. On the other
hand, various features described in a single embodiment may also be implemented in
multiple embodiments separately or in any suitable sub-combination. In addition, although
features may function in certain combinations as described above and even initially claimed
as such, one or more features from the claimed combination may in some cases be removed
from the combination, and the claimed combination may be directed to a sub-combination
or a variant of the sub-combination.

[0218] Similarly, although operations are depicted in a specific order in the drawings, this
should not be understood as requiring these operations to be performed in the specific order
shown or sequentially, or requiring all illustrated operations to be performed, to achieve the
desired result. In some cases, multitasking and parallel processing may be advantageous. In
addition, the separation of various system modules and components in the above
embodiments should not be understood as requiring such separation in all embodiments,
and it should be understood that the described program components and systems may
usually be integrated together in a single software product, or packaged into multiple
software products.

[0219] Thereby, the specific embodiments of the subject matter have been described.
Other embodiments are within the scope of the appended claims. In some cases, the actions
recited in the claims may be performed in a different order and may still achieve desired
results. In addition, the processes depicted in the drawings do not necessarily require the
specific order or sequential order shown in order to achieve the desired results. In some

embodiments, multitasking and parallel processing may be advantageous.
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[0220] The above descriptions are only some embodiments of the present application, and
are not intended to limit one or more embodiments of the present application. Any
modification, equivalent replacement, improvement, etc. made within the spirit and
principle of one or more embodiments of the present application shall be included within

the protection scope of one or more embodiments of the present application.
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CLAIMS

1. A data processing method, comprising:

obtaining video data of a first place;

determining visit trajectories corresponding to multiple target persons according to the
video data; and

determining business data according to the visit trajectories.
2. The method according to claim 1, wherein after determining the business data, the method
further comprises:

adjusting or deploying business distribution in a target place according to the business
data.
3. The method according to claim 2, wherein adjusting or deploying the business distribution
in the target place according to the business data comprises at least one of:

adjusting the business distribution in the target place, wherein the target place comprises
the first place, or a second place other than the first place; or

deploying business distribution in a third place other than the first place.
4. The method according to any of claims 1 to 3, wherein the business data comprises at
least one of:

data indicating an association relationship between different businesses;

data indicating an association relationship between different sub-businesses in a same
business; or

data indicating an association relationship between sub-businesses belonging to
different businesses.
5. The method according to any of claims 1 to 4, wherein determining the business data
according to the visit trajectories comprises at least one of:

determining, according to the visit trajectories, businesses visited by at least some of
the multiple target persons within a first preset time period, and determining, according to
the businesses visited by the at least some of the multiple target persons, a number of persons
visiting each business combination, wherein the business combination is used to indicate
two different businesses in the first place; or

determining, according to the visit trajectories, sub-businesses visited by at least some
of the multiple target persons within a second preset time period, and determining, according
to the sub-businesses visited by the at least some of the multiple target persons, a number of
persons visiting each business combination and/or each sub-business combination, wherein
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the sub-business combination is used to indicate two different sub-businesses in the first
place.
6. The method according to claim 2, wherein adjusting the business distribution in the target
place according to the business data comprises at least one of:

increasing a number of businesses in the target place where a number of target persons
who came to visit reaches a first threshold;

reducing a number of businesses in the target place where a number of target persons
who came to visit does not reach a second threshold;

increasing a number of businesses that conform to attributes of target persons; or

reducing a number of businesses that do not conform to attributes of target persons.
7. The method according to claim 5, wherein after determining the business data, the method
comprises at least one of:

determining businesses included in business combinations where a number of target
persons who came to visit within a first preset time period reaches a third threshold as target
businesses for linkage marketing; or

determining sub-businesses included in sub-business combinations where a number of
target persons who came to visit within a second preset time period reaches a fourth
threshold as target sub-businesses for linkage marketing.
8. The method according to any of claims 1 to 7, wherein the business data comprises at
least one of:

data on target person flow comparison between business operation regions
corresponding to respective businesses;

data on target person flow comparison between respective businesses;

data on target person flows corresponding to respective businesses within different time
periods;

data on target person flows corresponding to business operation regions corresponding
to respective businesses within different time periods;

data on a ratio of a number of target persons visiting business operation regions
corresponding to respective businesses to a total number of target persons who came to visit;

data on a ratio of a number of target persons visiting respective businesses to a total
number of target persons who came to visit;

data on a trend of target person flow changes corresponding to respective businesses;
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data on a trend of target person flow changes corresponding to business operation
regions corresponding to respective businesses;

data on attribute distribution of target persons visiting business operation regions
corresponding to respective businesses; or

data on attribute distribution of target persons visiting respective businesses.
9. The method according to any of claims 1 to 8, wherein determining the visit trajectories
corresponding to the multiple target persons according to the video data comprises:

identifying target persons appearing in multiple video streams corresponding to the first
place;

determining regions where the target persons are located in the multiple video streams;
and

reproducing visit trajectories corresponding to the target persons according to the
determined regions.
10. The method according to claim 9, wherein identifying the target persons appearing in
the multiple video streams corresponding to the first place comprises:

extracting person features corresponding to persons appearing in the multiple video
streams;

obtaining person features matching the extracted person features from a person feature
library; and

determining persons corresponding to the obtained person features matching the
extracted person features as the target persons.
11. The method according to claim 9 or 10, wherein determining the regions where the target
persons are located in the multiple video streams comprises:

determining position coordinates of the target persons in a plan view including the first
place based on calibration parameters of image capturing devices that capture target video
streams, wherein the target video streams are those of the multiple video streams in which
the target persons appear; and

determining regions corresponding to the position coordinates of the target persons in
the plan view as the regions where the target persons are located in the multiple video
streams.
12. The method according to claim 9 or 10, wherein determining the regions where the target

persons are located in the multiple video streams comprises:

38



determining, according to positions of image capturing devices that capture target video
streams, regions corresponding to the image capturing devices, wherein the target video
streams are those of the multiple video streams in which the target persons appear; and

determining the regions corresponding to the image capturing devices as the regions
where the target persons are located in the multiple video streams.
13. The method according to any of claims 9 to 12, further comprising:

determining visiting time periods of the target persons visiting the regions according to
capturing time information of the target video streams, wherein the target video streams are
those of the multiple video streams in which the target persons appear.
14. The method according to any of claims 1 to 13, wherein the first place comprises at least
one of commercial streets, shopping malls, hypermarkets or shops;

the target persons comprise at least one of visitors, customers or members.
15. A data processing apparatus, comprising:

an obtaining module configured to obtain video data of a first place;

a first determining module configured to determine visit trajectories corresponding to
multiple target persons according to the video data; and

a second determining module configured to determine business data according to the
visit trajectories.
16. The apparatus according to claim 15, further comprising:

an adjusting or deploying module configured to adjust or deploy business distribution
in target place according to the business data.
17. The apparatus according to claim 15 or 16, wherein the business data comprises at least
one:

data indicating an association relationship between different businesses;

data indicating an association relationship between different sub-businesses in a same
business; or

data indicating an association relationship between sub-businesses belonging to
different businesses.
18. The apparatus according to any of claims 15 to 17, wherein the second determining
module comprises at least one of a first determining submodule or a second determining
submodule, wherein

the first determining submodule is configured to determine, according to the visit
trajectories, businesses visited by at least some of the multiple target persons within a first
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preset time period, and determine, according to the businesses visited by the at least some
of the multiple target persons, a number of persons visiting each business combination,
wherein the business combination is used to indicate two different businesses in the first
place;

the second determining submodule is configured to determine, according to the visit
trajectories, sub-businesses visited by at least some of the multiple target persons within a
second preset time period, and determine, according to the sub-businesses visited by the at
least some of the multiple target persons, a number of persons visiting each business
combination and/or each sub-business combination, wherein the sub-business combination
is used to indicate two different sub-businesses in the first place.
19. A computer readable storage medium storing a computer program, wherein the computer
program is executed by a processor to implement a data processing method according to any
of claims 1 to 14.
20. A data processing device, comprising:

a processor; and

a memory for storing processor executable instructions,

wherein the processor is configured to call the executable instructions stored in the
memory to implement a data processing method according to any of claims 1 to 14.
21. A computer program stored in a storage medium, wherein the computer program is
executed by a processor to implement a data processing method according to any of claims

1 to 14.
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