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TECHNICAL FIELD

The present disclosure relates to computer vision technologies, and in
particular, to methods and apparatuses for dynamically adding facial images into a

database, electronic devices, media and programs.

BACKGROUND

With the continuous upgrade of consumption, demand personalization and
scenario experiencing will become the key element of the retail mode, and consumers
not only pay for the product itself, but also for scenario elements such as the shopping

experience, environment, and personalized service.



Face search is a method of searching a known face standard library for a
corresponding facial image based on a known face database. Generally, a fixed total
number of standard photos are stored in the face standard library, and the standard
photo is a picture that serves as a reference face when the system performs face search

or comparison.

SUMMARY

Embodiments of the present disclosure provide technologies for dynamically
adding facial images into a database.

According to an aspect of one or more embodiments of the present disclosure,
provided is a method for dynamically adding facial images into a database, including:
comparing an obtained first facial image with pre-stored facial image information in
an image database; and in response to a comparison result indicating that the first
facial image is not matched with any one piece of the pre-stored facial image
information in the image database, determining whether to store at least one of the
first facial image or feature information of the first facial image into the image
database.

In a possible implementation, the pre-stored facial image information includes
at least one of pre-stored facial images and pre-stored facial image features (or pre-
stored facial features).

In a possible implementation, it is determined whether to store the first facial
image in the image database, or the first facial image is stored in the image database.
In another possible implementation, it is determined whether to store feature
information of the first facial image in the image database, or feature information of
the first facial image is stored in the image database.

In a possible implementation, the pre-stored facial image information includes
a pre-stored facial image, and accordingly, an obtained first facial image is compared
with the pre-stored facial image in an image database; and in response to a
comparison result indicating that the first facial image has no matched pre-stored
facial image in the image database, the first facial image is stored in the database, or is
not stored in the image database.

In another possible implementation, the pre-stored facial image information



includes a pre-stored facial image feature, and accordingly, the obtained first facial
image is compared with the pre-stored facial image feature in the image database, for
example, a similarity between the feature information of the first facial image and the
pre-stored facial image feature in the image database is determined; and in response to
a comparison result indicating that the first facial image has no matched pre-stored
facial image feature in the image database, the feature information of the first facial
image is stored in the database, or not stored in the image database.

Optionally, the determining whether to store at least one of the first facial
image and feature information of the first facial image in the image database includes:

determining, according to a preset mode, whether to store at least one of the
first facial image and the feature information of the first facial image in the image
database.

Optionally, the preset mode includes:

a first mode of storing at least one of the first facial image and the feature
information of the first facial image, that has no matched pre-stored facial image
information, in the image database.

In the first mode, if the facial image has no matched pre-stored facial image
information in the image database, the facial image and/or the feature information of
the facial image is stored in the image database.

Optionally, the preset mode includes:

a second mode of not storing at least one of the first facial image and the
feature information of the first facial image, that has no matched pre-stored facial
image information, in the image database.

In the second mode, if the facial image has no matched pre-stored facial image
information in the image database, the facial image and/or the feature information of
the facial image is not stored in the image database.

Optionally, the determining whether to store at least one of the first facial
image and feature information of the first facial image in the image database includes:

determining, according to obtained operation instruction information, whether
to store at least one of the first facial image and the feature information of the first
facial image in the image database.

Optionally, the operation instruction information includes storage operation

instruction information and non-storage operation instruction information, the storage



operation instruction information is configured to indicate to store at least one of the
first facial image and the feature information of the first facial image in the image
database, and the non-storage operation instruction information is configured to
indicate not to store at least one of the first facial image and the feature information of
the first facial image in the image database.

Optionally, the determining, according to obtained operation instruction
information, whether to store at least one of the first facial image and the feature
information of the first facial image in the image database includes:

determining to store at least one of the first facial image and the feature
information of the first facial image in the image database according to the storage
operation instruction information; or

determining not to store at least one of the first facial image and the feature
information of the first facial image in the image database according to the non-
storage operation instruction information.

Optionally, before the determining, according to obtained operation instruction
information, whether to store at least one of the first facial image and the feature
information of the first facial image in the image database, the method further
includes:

sending prompt operation information; and

receiving the operation instruction information fed back according to the
prompt operation information.

Optionally, the method further includes:

in response to not receiving, within a preset time period, the operation
instruction information fed back according to the prompt operation information,
repeatedly sending the prompt operation information, or determining not to store at
least one of the first facial image and the feature information of the first facial image
in the image database.

Optionally, the image database includes at least one piece of pre-stored facial
image information and the number of occurrences corresponding to each piece of the
pre-stored facial image information;

and the method further includes:

in response to the comparison result indicating that the first facial image has

matched pre-stored facial image information in the image database, adding the



number of occurrences corresponding to the pre-stored facial image information
matching the first facial image in the image database by 1.

Specifically, the number of occurrences corresponding to the pre-stored facial
image information can indicate the number of times that a person corresponding to the
pre-stored facial image information is detected, i.e., the number of occurrences of the
person corresponding to the pre-stored facial image information.

In a possible implementation, if the facial image has matched pre-stored facial
image information in the image database, the time information and the location
information corresponding to the facial image, such as the acquisition time and the
acquisition location, may be stored.

In a possible implementation, if the facial image has matched pre-stored facial
image information in the image database, the facial image can be stored.

Optionally, the image database includes at least one image group, and the
image group stores at least one second facial image of a same person and acquisition
time and an acquisition location corresponding to each of the at least one second
facial image;

and the method further includes: in response to the number of occurrences
corresponding to the pre-stored facial image information being greater than 2,
establishing a behavior trajectory of a person corresponding to the pre-stored facial
image information based on at least one second facial image in an image group where,
to which the pre-stored facial image information belongs, as well as an acquisition
time and an acquisition location of each of the at least one second facial image.

In a possible implementation, if the number of occurrences corresponding to
the pre-stored facial image information in the image database is greater than 2, a
behavior trajectory of a person corresponding to the pre-stored facial image
information is established based on time information and location information that a
person corresponding to the pre-stored facial image information appears each time,
1.e., based on a plurality of acquisition time and a plurality of acquisition locations
corresponding to the pre-stored facial image information.

In a possible implementation, the image group can store at least one second
facial image matching the preset facial image information and the acquisition time
and the acquisition location of each of the at least one second facial image, i.e., store

the occurrence time, the occurrence location, and an image in each occurrence of a



person corresponding to the preset facial image information.

Optionally, the image database includes at least one image group, and the
image group is configured to store a plurality of second facial images of a same
person;

and comparing the obtained first facial image with pre-stored facial image
information in the image database includes: comparing the obtained first facial image
with one of a plurality of second facial images in an image group in which the
plurality of second facial images is stored.

In a possible implementation, the pre-stored facial image information includes
a pre-stored facial image, and the pre-stored facial image is one of a plurality of
second facial image of the same person.

Optionally, before comparing the obtained first facial image with pre-stored
facial image information in the image database, the method further includes:

obtaining at least one frame of video image including a facial image from a
video stream; and

performing image segmentation on the video image to obtain at least one
facial image, the at least one facial image including the first facial image.

Optionally, before comparing the obtained first facial image with pre-stored
facial image information in the image database, the method further includes:

performing a duplicate removing and filtering operation on the plurality of
obtained facial images to obtain at least one facial image, the at least one facial image
including the first facial image.

Optionally, before comparing the obtained first facial image with pre-stored
facial image information in the image database, the method further includes:

receiving at least one facial image sent by a terminal device, where the at least
one facial image is obtained by performing the duplicate removing and filtering
operation on the plurality of obtained facial images by the terminal device, and the at
least one facial image includes the first facial image.

In a possible implementation, the terminal performs duplicate removing and
filtering on the plurality of obtained facial images, and sends at least one facial image
subjected to duplicate removing and filtering to a server.

Optionally, the performing a duplicate removing and filtering operation on the

plurality of obtained facial images to obtain at least one facial image includes:



matching a third facial image in the plurality of facial images with at least one
facial image in an image queue to obtain a matching result; and

in response to the matching result indicating that the third facial image has a
matched image in the image queue, determining that the third facial image is a
duplicate image, and/or not storing the third facial image in the image queue.

The image queue can include at least one third facial image corresponding to
different persons, for example, different facial images in the image queue correspond
to different persons.

In a possible implementation, the image queue can include at least one facial
image to be subjected to the comparison, for example, the first facial image can be a
facial image in the image queue.

In a possible implementation, the image queue can include at least one facial
image that has been subjected to the duplicate removing and filtering and is
determined to be a non-duplicate facial image.

In a possible implementation, the duplicate removing and filtering can be
performed on a plurality of facial images to obtain an image queue.

In a possible implementation, the duplicate removing and filtering is
performed on each of the plurality of facial images to determine whether the facial
image is a duplicate image.

Optionally, if the facial image is a duplicate image, the subsequent comparison
is not performed on the facial image, for example, the facial image is not added in the
image queue.

Optionally, if the facial image is not a duplicate image, the subsequent
comparison is performed on the facial image, for example, the facial image is added
in the image queue.

In an example, a facial image 1 in a plurality of facial images can be added in
the image queue. For a facial image 2 in the plurality of facial images, it can be
determined whether there is a facial image matching the facial image 2 in the image
queue, that is, it can be determined whether the facial image 1 matches the facial
image 2; if matches, it is determined that the facial image 2 is a duplicate image,
and/or the facial image 2 is not added in the image queue; and if not match, it is
determined that the facial image 2 is not a duplicate image, and/or the facial image 2

is added in the image queue, and so on in a similar fashion.



Optionally, the method further includes:

in response to the matching result indicating that the third facial image has no
matched image in the image queue, determining that the third facial image is not a
duplicate image, and/or adding the third facial image into the image queue.

Optionally, the matching a third facial image in the plurality of facial images
with at least one facial image in an image queue to obtain a matching result includes:

obtaining a similarity between the third facial image and each of the at least
one facial image in the image queue based on facial features corresponding to the
third facial image and facial features corresponding to the each of at least one facial
image in the image queue; and

obtaining a matching result based on the similarity between the third facial
image and each facial image in the image queue.

Optionally, the obtaining a matching result based on the similarity between the
third facial image and each facial image in the image queue includes:

in response to presence of a facial image in the image queue with a similarity
to the third facial image greater than or equal to a preset similarity, obtaining a
matching result indicating that the third facial image has a matched image in the
image queue; and/or

in response to absence of a facial image in the image queue with a similarity to
the third facial image greater than or equal to the preset similarity, obtaining a
matching result indicating that the third facial image has no matched image in the
image queue.

Optionally, before the performing a duplicate removing and filtering operation
on the plurality of obtained facial images to obtain at least one facial image, the
method further includes:

performing a quality-based filtering operation on a plurality of obtained fourth
facial images to obtain the plurality of facial images with image quality reaching a
first preset condition.

Optionally, the performing a quality-based filtering operation on a plurality of
obtained fourth facial images includes:

filtering the plurality of obtained fourth facial images based on a facial
attribute corresponding to each fourth facial image, the facial attribute indicating

display quality of a face in the each fourth facial image;



and/or,

filtering the plurality of obtained fourth facial images based on a facial angle
in the fourth facial image, the facial angle indicating a deflection angle of the face in
the fourth facial image.

Optionally, the facial attribute includes one or more of the following: the facial
angle, a facial width-height value, and the facial blurring degree;

and the filtering the plurality of obtained fourth facial images based on a facial
attribute corresponding to the fourth facial image includes:

in response to a first condition being satisfied, determining that the image
quality of the fourth facial image reaches the first preset condition, where the first
condition includes at least one of the following: the facial angle is within a first preset
range, the facial width-height value is greater than a second preset threshold, or the
facial blurring degree is less than a third preset threshold.

Optionally, the performing a quality-based filtering operation on a plurality of
obtained fourth facial images to obtain the plurality of facial images with image
quality reaching a first preset condition includes:

recognizing at least one fourth facial image corresponding to a same person
from the plurality of fourth facial images; and

filtering the at least one fourth facial image corresponding to the same person
to obtain facial images in the at least one fourth facial image with the quality reaching
the first preset condition.

Optionally, the filtering the at least one fourth facial image corresponding to
the same person to obtain facial images in the at least one fourth facial image with the
quality reaching the first preset condition includes:

filtering the at least one fourth facial image corresponding to the same person
to obtain one facial image in the at least one fourth facial image with the quality
reaching the first preset condition;

and the performing a duplicate removing and filtering operation on the
plurality of obtained facial images to obtain at least one facial image includes:

performing a duplicate removing and filtering operation on the plurality of
obtained facial images corresponding to different persons to obtain at least one facial
image.

In a possible implementation, the duplicate removing and filtering operation



can be performed on a plurality of facial images corresponding to different person
tracking identifiers.

Optionally, the facial angle includes one or more of the following: a facial yaw
angle, a facial pitch angle, and a facial roll angle.

In a possible implementation, the at least one fourth facial image
corresponding to the same person is filtered based on the facial angle to obtain one
facial image in the at least one fourth facial image with the quality reaching the first
preset condition.

Optionally, the filtering the at least one fourth facial image corresponding to
the same person to obtain facial images in the at least one fourth facial image with the
quality reaching the first preset condition includes:

converting the facial yaw angle, the facial pitch angle, and the facial roll angle
corresponding to each fourth facial image into a three-dimensional vector; and

filtering the at least one fourth facial image based on the distance between the
three-dimensional vector and a source point to obtain the facial image in the at least
one fourth facial image with the quality reaching the first preset condition, where the
source point is a three-dimensional vector with all values equal to 0.

In a possible implementation, a facial image with the quality reaching the first
preset condition can be selected from at least one fourth facial image.

In a possible implementation, the at least one fourth facial image corresponds
to the same person tracking identifier.

According to another aspect of the embodiments of the present application,
provided is an apparatus for dynamically adding facial images into a database,
including a comparison unit and a storage unit. The comparison unit is configured to
compare an obtained first facial image with pre-stored facial image information in an
image database. The storage unit is configured to determine, in response to a
comparison result indicating that the first facial image is not matched with any one
piece of the pre-stored facial image information in the image database, whether to
store at least one of the first facial image or feature information of the first facial
image into the image database.

Optionally, the storage unit is configured to determine, according to a preset
mode, whether to store at least one of the first facial image and the feature

information of the first facial image in the image database.
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Optionally, the preset mode includes:

a first mode of storing at least one of the first facial image and the feature
information of the first facial image, that has no matched pre-stored facial image
information, in the image database.

Optionally, the preset mode includes:

a second mode of not storing at least one of the first facial image and the
feature information of the first facial image, that has no matched pre-stored facial
image information, in the image database.

Optionally, the storage unit is configured to determine, according to obtained
operation instruction information, whether to store at least one of the first facial image
and the feature information of the first facial image in the image database.

Optionally, the operation instruction information includes storage operation
instruction information and non-storage operation instruction information, the storage
operation instruction information is configured to indicate to store at least one of the
first facial image and the feature information of the first facial image in the image
database, and the non-storage operation instruction information is configured to
indicate not to store at least one of the first facial image and the feature information of
the first facial image in the image database.

Optionally, the storage unit is configured to determine to store at least one of
the first facial image and the feature information of the first facial image in the image
database according to the storage operation instruction information; or determine not
to store at least one of the first facial image and the feature information of the first
facial image in the image database according to the non-storage operation instruction
information.

Optionally, before the storage unit determines, according to the operation
instruction information, whether to store at least one of the first facial image and the
feature information of the first facial image in the image database, the apparatus
further includes:

a prompt module, configured to send prompt operation information; and

a feedback operation module, configured to receive the operation instruction
information fed back according to the prompt operation information.

Optionally, the storage unit further includes:

a timeout module, configured o repeatedly send, in response to not receiving,

11



within a preset time period, the operation instruction information fed back according
to the prompt operation information, the prompt operation information, or determine
not to store at least one of the first facial image and the feature information of the first
facial image in the image database.

Optionally, the image database includes at least one piece of pre-stored facial
image information and the number of occurrences of each piece of the pre-stored
facial image information;

the apparatus further includes:

an accumulation unit, configured to add, in response to the comparison result
indicating that the first facial image has matched pre-stored facial image information
in the image database, the number of occurrences corresponding to the pre-stored
facial image information matching the first facial image in the image database by 1.

Optionally, the image database includes at least one image group, and the
image group stores a plurality of second facial images of a same persona same person
and acquisition time and an acquisition location corresponding to each of the at least
one second facial image;

the apparatus further includes:

a trajectory establishment unit, configured to establish, in response to the
number of occurrences corresponding to the pre-stored facial image information being
greater than 2, a behavior trajectory of a person corresponding to the pre-stored facial
image information based on at least one second facial image in an image group where,
to which the pre-stored facial image information belongs, as well as an acquisition
time and an acquisition location of each of the at least one second facial image.

Optionally, the image database includes at least one image group, and the
image group is configured to store a plurality of second facial images of a same
person;

the comparison unit is configured to compare the obtained first facial image
with one of a plurality of second facial images in an image group in which the
plurality of second facial images is stored.

Optionally, the apparatus further includes:

a video collection unit, configured to obtain at least one frame of video image
including a facial image from a video stream; and

an image segmentation unit, configured to perform image segmentation on the

12



video image to obtain at least one facial image, the at least one facial image including
the first facial image.

Optionally, the apparatus further includes:

a duplicate removing and filtering unit, configured to perform a duplicate
removing and filtering operation on the plurality of obtained facial images to obtain at
least one facial image, the at least one facial image including the first facial image; or
receive at least one facial image sent by a terminal device, where the at least one
facial image is obtained by performing the duplicate removing and filtering operation
on the plurality of obtained facial images by the terminal device, and the at least one
facial image includes the first facial image.

Optionally, the duplicate removing and filtering unit includes:

a matching module, configured to match a third facial image in the plurality of
facial images with at least one facial image in an image queue to obtain a matching
result; and

a duplicate removing module, configured to determine, in response to the
matching result indicating that the third facial image has a matched image in the
image queue, that the third facial image is a duplicate image, and/or not store the third
facial image in the image queue.

Optionally, the duplicate removing module is further configured to determine,
in response to the matching result indicating that the third facial image has no
matched image in the image queue, that the third facial image is not a duplicate
image, and/or add the third facial image into the image queue.

Optionally, the matching module is configured to:

obtain a similarity between the third facial image and each of the at least one
facial image in the image queue based on facial features corresponding to the third
facial image and facial features corresponding to the each of at least one facial image
in the image queue; and

obtain a matching result based on the similarity between the third facial image
and each facial image in the image queue.

Optionally, if a matching result is obtained based on the similarity between the
third facial image and each facial image in the image queue, the matching module is
configured to obtain, in response to presence of a facial image in the image queue

with a similarity to the third facial image greater than or equal to a preset similarity, a
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matching result indicating that the third facial image has a matched image in the
image queue; and/or

obtain, in response to absence of a facial image in the image queue with a
similarity to the third facial image greater than or equal to a preset similarity, a
matching result indicating that the third facial image has no matched image in the
image queue.

Optionally, the apparatus further includes:

a filtering module, configured to perform a quality-based filtering operation on
a plurality of obtained fourth facial images to obtain the plurality of facial images
with image quality reaching a first preset condition.

Optionally, the filtering module includes:

an attribute filtering module, configured to filter the plurality of obtained
fourth facial images based on a facial attribute corresponding to each fourth facial
image, the facial attribute indicating display quality of a face in the each fourth facial
image;

and/or,

an angle filtering module, configured to filter the plurality of obtained fourth
facial images based on a facial angle in the fourth facial image, the facial angle
indicating a deflection angle of the face in the fourth facial image.

Optionally, the facial attribute includes one or more of the following: the facial
angle, a facial width-height value, and the facial blurring degree;

the attribute filtering module is configured to determine, in response to a first
condition being satisfied, that the image quality of the fourth facial image reaches the
first preset condition, where the first condition includes at least one of the following:
the facial angle is within a first preset range, the facial width-height value is greater
than a second preset threshold, or the facial blurring degree is less than a third preset
threshold.

Optionally, the filtering module is configured to recognize at least one fourth
facial image corresponding to a same person from the plurality of fourth facial
images; and filter the at least one fourth facial image corresponding to the same
person to obtain facial images in the at least one fourth facial image with the quality
reaching the first preset condition.

Optionally, the filtering module is specifically configured to filter the at least
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one fourth facial image corresponding to the same person to obtain one facial image
in the at least one fourth facial image with the quality reaching the first preset
condition;

the duplicate removing and filtering unit is configured to perform a duplicate
removing and filtering operation on the plurality of obtained facial images
corresponding to different persons to obtain at least one facial image.

Optionally, the facial angle includes one or more of the following: a facial yaw
angle, a facial pitch angle, and a facial roll angle.

the filtering module includes:

an angle conversion module, configured to convert the facial yaw angle, the
facial pitch angle, and the facial roll angle corresponding to each fourth facial image
into a three-dimensional vector; and

a vector filtering module, configured to filter the at least one fourth facial
image based on the distance between the three-dimensional vector and a source point
to obtain the facial image in the at least one fourth facial image with the quality
reaching the first preset condition, where the source point is a three-dimensional
vector with all values equal to 0.

According to another aspect of the embodiments of the present application,
provided is an electronic device, including a processor, where the processor includes
the apparatus for dynamically adding facial images into a database as stated above.

According to another aspect of the embodiments of the present application,
provided is an electronic device, including a memory, configured to store executable
instructions; and

a processor, configured to communicate with the memory to execute the
executable instructions to implement the method for dynamically adding facial images
into a database as stated above.

According to another aspect of the embodiments of the present application,
provided is a computer storage medium, configured to store computer-readable
instructions, where in response to the instruction being executed, the operations of the
method for dynamically adding facial images into a database as stated above are
executed.

According to another aspect of the embodiments of the present application,

provided is a computer program, including computer-readable codes, where when the
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computer-readable codes run in a device, a processor in the device executes
instructions for implementing the method for dynamically adding facial images into a
database as stated above.

Based on the methods and apparatuses for dynamically adding facial images
into a database, electronic devices, media and programs provided by embodiments of
the present application, the obtained first facial image is compared with pre-stored
facial image information in the image database, and if the first facial image has no
matched pre-stored facial image information in the image database, it is indicated that
the first facial image is likely to occur for the first time or is previously deleted from
the image database. In this case, in response to the comparison result indicating that
the first facial image has no matched pre-stored facial image information in the image
database, it is determined whether the first facial image and/or the feature information
of the first facial image is stored in the image database, thereby facilitating
dynamically storing the facial image and/or the feature information of the facial image
in the database.

The technical solutions of the present application are further described below

in detail with reference to the accompanying drawings and embodiments.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings constituting a part of the specification are used
for describing embodiments of the present disclosure and are intended to explain the
principles of the present disclosure together with the descriptions.

According to the following detailed descriptions, the present disclosure can be
understood more clearly with reference to the accompanying drawings.

FIG. 1 illustrates a flowchart of an embodiment of a method for dynamically
adding facial images into a database according to the present disclosure;

FIG. 2 illustrates a schematic structural diagram of an embodiment of an
apparatus for dynamically adding facial images into a database according to the

present disclosure.
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FIG. 3 illustrates a schematic structural diagram of an electronic device for
implementing a terminal device or a server in embodiments according to the present

disclosure.

DETAILED DESCRIPTION

Various exemplary embodiments of the present disclosure are now described
in detail with reference to the accompanying drawings. It should be noted that, unless
otherwise stated specifically, relative arrangement of the components and operations,
the numerical expressions, and the values set forth in the embodiments are not
intended to limit the scope of the present disclosure.

In addition, it should be understood that, for ease of description, the size of
each part shown in the accompanying drawings is not drawn in actual proportion.

The following descriptions of at least one exemplary embodiment are in fact
merely illustrative, and are not intended to limit the present disclosure and the
applications or uses thereof.

Technologies, methods and devices known to a person of ordinary skill in the
related art may not be discussed in detail, but such technologies, methods and devices
should be considered as a part of the specification in appropriate situations.

It should be noted that similar reference numerals and letters in the following
accompanying drawings represent similar items. Therefore, once an item is defined in
one accompanying drawing, the item does not need to be further discussed in the
subsequent accompanying drawings.

Embodiments of the present disclosure are applied to computer
systems/servers, which may operate with numerous other general-purpose or special-
purpose computing system environments or configurations. Examples of well-known
computing systems, environments, and/or configurations suitable for use together with
the computer systems/servers include, but are not limited to, personal computer

systems, server computer systems, thin clients, thick clients, handheld or laptop
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devices, microprocessor-based systems, set top boxes, programmable consumer
electronics, network personal computers, small computer systems, large computer
systems, distributed cloud computing environments that include any one of the
foregoing systems, etc.

The computer systems/servers are described in the general context of
computer system executable instructions (for example, program modules) executed by
the computer system. Generally, the program modules may include routines,
programs, target programs, components, logics, and data structures, to execute
specific tasks or implement specific abstract data types. The computer systems/servers
are practiced in the distributed cloud computing environments in which tasks are
executed by remote processing devices that are linked through a communications
network. In the distributed computing environments, program modules are located in
local or remote computing system storage media including storage devices.

FIG. 1 is a flowchart of an embodiment of a method for dynamically adding
facial images into a database of the present disclosure. The method can be executed
by an apparatus for dynamically adding facial images into a database, such as a
terminal device or a server. Embodiments of the present disclosure do not define
specific implementation of the apparatus for dynamically adding facial images into a
database. As shown in FIG. 1, the method according to the embodiment includes the
following operations.

At block 101, an obtained first facial image is compared with pre-stored facial
image information in an image database.

In some embodiments, the image database is configured to store one or more
facial images, where to facilitate distinguishing, the facial image stored in the image
database 1s hereinafter referred to as a pre-stored facial image. In this case, optionally,
whether the image database has a pre-stored facial image matching the first facial
image is determined by comparing the first facial image with the pre-stored facial
image in the image database, e.g., determining similarity between the first facial

image and the pre-stored facial image.
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In other embodiments, the image database is configured to store feature
information of the facial image, where to facilitate distinguishing, the feature
information of the facial image stored in the image database is hereinafter referred to
as a pre-stored facial image feature. In this case, optionally, whether the image
database has a pre-stored facial image feature matching the first facial image is
determined by comparing the first facial image with the pre-stored facial image
feature in the image database, e.g., determining similarity between the feature
information of the first facial image and the pre-stored facial image feature.

In other embodiments, the image database also stores other attribute
information of the facial image, which is not limited by the embodiments of the
present disclosure.

In the embodiments of the present disclosure, the pre-stored facial image
information includes a pre-stored facial image and/or pre-stored attribute information
of a facial image, such as feature information, which is not limited by the
embodiments of the present disclosure.

Optionally, the image database in the initial state is empty or has stored a
facial image and/or attribute information of a facial image. By continuously running
the method of the embodiments of the present disclosure, more and more qualified
facial images and/or attribute information thereof is automatically stored in the image
database to implement the construction of the image database.

In an optional example, the block 101 is performed by a processor by invoking
a corresponding instruction stored in a memory, or is performed by a comparison unit
21 run by the processor.

At block 102, in response to a comparison result indicating that the first facial
image has no matched pre-stored facial image information in the image database, it is
determined whether to store at least one of the first facial image and feature

information of the first facial image in the image database.
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In an optional example, the block 102 is performed by a processor by invoking
a corresponding instruction stored in a memory, or is performed by a storage unit 22
run by the processor.

Based on the method for dynamically adding facial images into a database
provided by the embodiments of the present disclosure, the obtained facial image is
compared with the pre-stored facial image in the image database, and if the facial
image has no corresponding pre-stored facial image information in the image
database, it is indicated that the facial image is likely to occur for the first time or is
previously deleted from the image database. In this case, in response to the
comparison result indicating that the facial image has no matched pre-stored facial
image information in the image database, it is determined whether to store at least one
of a facial image and/or feature information of the facial image in the image database,
which is beneficial to realize the retrieval and storage of facial images in the case of
no preset face standard library or incomplete face standard library data, thereby
realizing dynamic database storage. In the process of continuous face comparison, the
qualified facial image and/or feature information thereof is added to the image
database, thereby constructing an image database based on the dynamic database
storage mode.

In an optional example of the embodiments of the method for dynamically
adding facial images into a database of the present disclosure, the determining
whether to store at least one of a first facial image and feature information of the first
facial image in an image database includes: determining, according to a preset mode,
whether to store at least one of the first facial image and the feature information of the
first facial image in the image database.

In one or more embodiments, for the case that there is no matching of the first
facial image, the person corresponding to the first facial image is considered as a new
person. In this case, the facial image is operated according to a preset mode set in

advance. Optionally, the preset mode includes one or more of the following modes.
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A first mode of storing at least one of the first facial image and the feature
information of the first facial image, that has no matched pre-stored facial image
information, in the image database. In actual applications, when it is required to
dynamically establish or extend an image database, the first mode is generally adopted
to store the facial images and/or feature information of facial images of all new
persons in the image database. During storage, the facial image is stored in the image
database, or the feature information of the facial image is stored in the image
database, or the facial image and the feature information of the facial image are stored
in the image database, thereby implementing update of the image database, so as to
recognize whether a facial image newly obtained is a facial image of a new person
based on the updated image database.

A second mode of not storing at least one of the first facial image and the
feature information of the first facial image, that has no matched pre-stored facial
image information, in the image database. In actual applications, there is also a case,
in which it is necessary to judge the currently obtained first facial image and/or the
feature information of the first facial image, but the first facial images and/or the
feature information of the first facial images is temporary data and does not need to be
stored. For example, it is necessary to count the persons entering a certain place and
the facial images thereof, and it is necessary to compare the person who leaves with
the one who entered, but there is no need for storage. In this case, it is set to the
second mode, and the first facial image and the feature information of the first facial
image, that has no matched pre-stored facial image information, is not stored in the
image database.

A third preset mode of storing or not storing the first facial image and the
feature information of the first facial image, that has no matched pre-stored facial
image information, in the image database according to the obtained operation
instruction information. In actual applications, there is also a case of prompting the
user to operate the information of the first facial image that has no matched image

currently by means of prompt information, and correspondingly operating the facial
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image that has no matched image according to the operation instruction information
fed back by the user.

Optionally, it is determined, according to the obtained operation instruction
information, whether to store at least one of the first facial image and the feature
information of the first facial image in the image database.

Optionally, the operation instruction information includes storage operation
instruction information and non-storage operation instruction information; where the
storage operation instruction information is configured to indicate to store at least one
of the first facial image and the feature information of the first facial image in the
image database, and the non-storage operation instruction information is configured to
indicate not to store at least one of the first facial image and the feature information of
the first facial image in the image database.

When the operation instruction information is the storage operation instruction
information, it is determined to store at least one of the first facial image and the
feature information of the first facial image in the image database according to the
storage operation instruction information; or

When the operation instruction information is the non-storage operation
instruction information, it is determined not to store at least one of the first facial
image and the feature information of the first facial image in the image database
according to the non-storage operation instruction information. In one or more
embodiments, it is pointed out that in the preset mode, it can also be preset to store or
not store the first facial image and/or the feature information of the first facial image
by means of the user operation information, and in this case, it only needs to set to
operate according to the user operation information. In this mode, the user's
participation is increased, and the user is provided with a more personalized service.
Optionally, the mode is configured to be a manual mode, and whether to store in the
database is decided according to confirmation information fed back by the user, and
the confirmation information includes "storing in the database" and "not storing in the

database".
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Since whether to store the first facial image and/or the feature information of
the first facial image in the image database includes two cases: storing and not storing,
and these two cases do not occur at a same time. Therefore, the first mode and the
second mode generally do not occur at a same time, and the third preset mode
determines whether to store the facial image in the database according to the user's
operation, which is more flexible, and also has the two cases of storing or not storing.

In some optional embodiments, the storing the facial image in the image
database according to the preset mode includes the following operations.

The facial image is stored in the image database in response to the fact that the
preset mode is the first mode. And/or, the facial image is stored in the image database
according to the storage operation instruction information in response to the fact that
the preset mode is the third preset mode.

In one or more optional embodiments, the not storing the facial image in the
image database according to the preset mode includes the following operations.

The facial image is not stored in the image database in response to the fact that
the preset mode is the second mode. And/or, the facial image is not stored in the
image database according to the non-storage operation instruction information in
response to the fact that the preset mode is the third preset mode.

In one or more embodiments, whether to add a new facial image into the
database is controlled by a pre-set mode, for example, if the mode is configured to be
an auto-save mode (corresponding to the first mode), the facial image that is retrieved
to have no corresponding facial image in the image database is automatically stored in
the database. While if the mode is configured to be an auto-no-save mode
(corresponding to the second mode), regardless of whether there is a corresponding
facial image in the image database, the facial image is not stored in the database. The
manner of setting the mode in advance can uniformly regulate whether to store the
facial image in the image database, and no man power is involved in the entire storage

process.
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In an optical example of the embodiments of the method for dynamically
adding facial images into a database of the present disclosure, before the determining,
according to obtained operation instruction information, whether to store at least one
of the first facial image and the feature information of the first facial image in the
image database, the method further includes the following operations.

Prompt operation information is sent.

The operation instruction information fed back according to the prompt
operation information is received.

Optionally, in response to the fact that the operation instruction information
fed back according to the prompt operation information is received within a preset
time period

In one or more embodiments, it is proposed that the acquired facial image is
"stored in the database" or "not stored in the database" according to merely the
operation instruction information, where "stored in a database" refers to storing in the
image database, and "not stored in a database" refers to not storing in the image
database. The image database in the present disclosure can be set at the cloud side
(but not limited to the cloud side). The advantage of setting at the cloud side is that
the memory is large and the cost is low. In this case, it is needed to send prompt
operation information to the client, and the user feeds back an operation instruction
after receiving the prompt operation information. The operation instruction generally
includes "stored in a database" and "not stored in a database", and the facial image is
stored or not stored in the image database according to the operation instruction.

Optionally, in response to the fact that the user instruction information fed
back according to the prompt operation information is not received within a preset
time period, the prompt operation information is repeatedly sent, or it is determined
not to store at least one of the first facial image and the feature information of the first
facial image in the image database.

One or more embodiments provide a special case. In general, the feedback

cannot be waited indefinitely after the prompt operation information is sent, and a
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time period is preset. If the fed back user operation information is not received within
the preset time period, whether to store the person in database cannot be decided and
operated. In this case, it is selected to resend the prompt operation information until
the feedback is received, and the first facial image and/or the feature information of
the first facial image is operated according to the fed back user operation information;
or it is selected to abandon the first facial image and/or the feature information of the
first facial image, and to execute a retrieval operation of the next first facial image.

In another embodiment of the method for dynamically adding facial images
into a database of the present disclosure, based on the embodiments, the image
database includes at least one pre-stored facial image and the number of occurrences
corresponding to the pre-stored facial image;

The method according to the embodiment further includes: in response to the
comparison result indicating that the first facial image has matched pre-stored facial
image information in the image database, adding the number of occurrences
corresponding to the pre-stored facial image information matching the first facial
image in the image database by 1.

Optionally, in this case, the first facial image is not stored in the image
database.

One or more embodiments can implement statistics on the number of
occurrences of the repeatedly appeared face. The user can be provided with the
required data in the actual applications based on the statistics on the number of
occurrences of the face. For example, a user is in a high-net-worth industry, and the
user wants to collect the statistics about the high-frequency visitors among the visited
customers every day. According to statistical experience, the high-frequency visiting
customers have a higher buying desire, and the sales personnel focuses on sales
promotion to such people. The image database is non-inductively established in a
mode of dynamically storing in the database, and the user's demands are realized by
combining technologies such as face comparison, counting of the number of

occurrences of the repeatedly appeared face, etc.
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Optionally, the image database includes at least one image group, and the
image group stores at least one second facial image of a same person and acquisition
time and an acquisition location corresponding to each of the at least one second
facial image;

The method of one or more embodiments further includes: in response to the
number of occurrences corresponding to the pre-stored facial image information being
greater than 2, establishing a behavior trajectory of a person corresponding to the pre-
stored facial image information based on at least one second facial image in an image
group where, to which the pre-stored facial image information belongs, as well as an
acquisition time and an acquisition location of each of the at least one second facial
image.

In an optional example, at least one piece of pre-stored facial image
information in the image database corresponds to at least one image group (for
example, each pre-stored facial image information corresponds to one image group),
and the image group stores the facial image information of the same person and the
acquisition time and the acquisition location of each facial image information.

The method of one or more embodiments may further include: in response to
the fact that the number of occurrences of the facial image is greater than 2, the
behavior trajectory of the same person is established based on a plurality of facial
images in the image group in which the facial image is located and the acquisition
time and the acquisition location thereof.

In one or more embodiments, at least one image group is established for the
facial images of at least one person (for example, an image group is established for
each person's facial images), so as to avoid repeatedly comparing the facial images of
a same person when a new facial image is received for query subsequently, thereby
saving the retrieval time and improving the retrieval efficiency, and providing material
for establishing the person's behavior trajectory. There are two cases for the obtained
facial image, one is a new image that does not exist in the image database, and the

other is a facial image corresponding to a person that already exists in the image
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database as referred to in one or more embodiments, and in this case, the behavior
trajectory corresponding to the person can be established based on the facial image
and a facial image corresponding to the person that has been stored in the image
database. In order to establish a more complete person-based behavior trajectory, the
newly collected facial image can also be stored in the image group corresponding to
the person. When the behavior trajectory needs to be established next time, the facial
image collected this time can be applied to.

In one or more optional embodiments, the image database includes at least one
image group, and the image group is configured to store a plurality of second facial
images of a same person.

To facilitate distinguishing, the facial image stored in the image group is called
a second facial image.

Optionally, the image group stores the second facial image, or stores feature
information of the second facial image, or both the second facial image and the
feature information of the second facial image in the image group.

Comparing the obtained first facial image with pre-stored facial image
information in the image database includes: comparing the obtained first facial image
with one of a plurality of second facial images in an image group in which the
plurality of second facial images is stored.

In one or more embodiments, image groups are established in the image
database for different persons, respectively. On the basis of the image groups, the
comparison of the facial images can be simplified as: comparing the obtained first
facial image with any of the second facial images and/or the feature information of the
second facial images in the image group, to recognize whether the obtained first facial
image is a facial image corresponding to the person, and in this case, there is no
limitation on the storage time and location for the facial image and/or the feature
information of the facial image in the image group, and it is only necessary to
determine whether the facial image corresponds to the same person to determine

which image group the facial image belongs to. In actual applications, the facial
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image comparison method in one or more embodiments can be applied when it is
necessary to recognize strangers in a wide range.

In a further embodiment of the method for dynamically adding facial images
into a database of the present disclosure, on the basis of the embodiments above,
before the operation 101, the method further includes the following operations.

At least one frame of video image including a facial image is obtained from a
video stream.

Image segmentation on the video image is performed to obtain at least one
facial image.

The at least one facial image includes the first facial image.

In one or more embodiments, the method for obtaining a facial image
generally includes: collecting a video stream by means of an image collection device
such as a camera, and decomposing the video stream to obtain video images. The
video images are recognized by means of the face recognition technology (e.g., a
Convolutional Neural Network (CNN)) to obtain a video image with a facial image,
and the facial image is segmented from the video image by means of the image
segmentation technology, thereby obtaining the collected facial image. One frame of
video image may include at least one facial image, or may have no facial image. In
the embodiments of the present disclosure, the video image without a facial image is
not collected. The video image obtained by the decomposition is subjected to face
matting, in which Software Development Kit (SDK)-detection is performed, the first
face is selected if a plurality of faces are detected in a same matting and the one
without a face is filtered.

In a further embodiment of the method for dynamically adding facial images
into a database of the present disclosure, on the basis of the embodiments above,
before comparing the obtained facial image with pre-stored facial image information
in the image database, the method further includes the following operations.

A duplicate removing and filtering operation is performed on the collected

facial images; or
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A duplicate removing and filtering operation is performed on the obtained
facial images, and sending the facial images subjected to the duplicate removing and
filtering operation to a cloud server, to compare the obtained facial images with the
facial images existed in the image database.

Optionally, before comparing the obtained facial image with pre-stored facial
image information in the image database, the method further includes the following
operations.

A duplicate removing and filtering operation is performed on the plurality of
obtained facial images to obtain at least one facial image, the at least one facial image
including the first facial image. Or At least one facial image sent by a terminal device
is received, where the at least one facial image is obtained by performing the duplicate
removing and filtering operation on the plurality of obtained facial images by the
terminal device, and the at least one facial image includes the first facial image.

In one or more embodiments, the collected facial image is preprocessed, and
the purpose of the preprocessing is to make the obtained facial image better, so as to
facilitate retrieval and recognition, and by means of duplicate removing and filtering,
a facial image with better effect can be obtained from a large number of repeated
facial images, which reduces the processing amount of the image, reduces the
pressure of receiving the facial image, improves the efficiency of retrieval and
storage, and improves the accuracy and the recall rate of the subsequent comparison
search result based on the facial image.

Optionally, when the image database is provided at the cloud server, and the
duplicate removing and filtering is applied to the client or the server, the following
operations are performed at the client or the server. At least one frame of video image
including the facial image is obtained from the collected video stream. Image
segmentation is performed on all the video images to obtain at least one facial image.

The duplicate removing and filtering operation is performed on the collected

facial image to obtain a facial image to be sent to the cloud.
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The following operations are performed at the cloud server: comparing the
facial image received from the server with the stored facial image in the image
database, and determining whether the collected facial image has corresponding facial
image in the image database.

The image database is configured to store collected facial image that is stored
by means of the above determination. Optionally, the image database in the initial
state is empty or has stored facial images. By continuously running the method of the
embodiments of the present disclosure, more and more qualified facial images are
automatically stored in the image database to implement the construction of the image
database.

In one or more embodiments, the collected facial image is dynamically stored
in the database by means of the interaction between the server and the cloud. In the
process of continuously performing the face search, the qualified facial images are
added to the image database, thereby constructing a dynamic storage-based image
database. Moreover, due to the duplicate removing and filtering operation performed
on the facial image at the server, the display effect of the obtained facial image is
similar to the standard photo effect in the face annotation library in the prior art,
thereby improving the efficiency in the subsequent recognition and search process.

In an optional example, in a certain time range, a selected facial feature of at
least one person is compared with a local feature queue. According to a certain
threshold, in the case of the comparison result being higher than the threshold, it is
indicated that the face has been uploaded to the cloud server, and it is unnecessary to
upload again; and in the case of the comparison result being lower than the threshold,
it is indicated that the face is not uploaded to the cloud server previously, and the face
is uploaded to the cloud server this time, and the feature thereof is stored in the feature
queue.

Feature extraction is performed on the facial image, and the extracted feature
is compared with the features in the queue within a set time range (configurable, e.g.,

300s), and a set value (configurable, e.g., 0.86) is used as a threshold. Similar images
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are filtered, dissimilar images are sent to the server, and the features thereof are saved
in the queue.

In one or more optional embodiments, the performing a duplicate removing
and filtering operation on the plurality of obtained facial images to obtain at least one
facial image includes the following operations.

A third facial image in the plurality of facial images is matched with at least
one facial image in an image queue to obtain a matching result.

In response to the matching result indicating that the third facial image has a
matched image in the image queue, determining that the third facial image is a
duplicate image, and/or not storing the third facial image in the image queue.

Optionally, when the third facial image is matched with the facial image in the
image queue, the features of the third facial image are matched with the features of
the facial image in the image queue, and whether the third facial image is a duplicate
image is determined according to a feature matching result.

Optionally, the method may further include: in response to the matching result
indicating that the third facial image has no matched image in the image queue,
determining that the third facial image is not a duplicate image, and/or adding the
third facial image into the image queue.

In an optional example, the performing a duplicate removing and filtering
operation on the plurality of obtained facial images to obtain at least one facial image
includes the following operations.

A filtering operation is performed on the obtained facial images to obtain at
least one facial image with the image quality reaching a first preset condition.

At least one facial image is matched with at least one facial image pre-stored
in the image queue to obtain a matching result.

In response to the matching result indicating that the facial image has a
matched image in the image queue, determining that the facial image is a duplicate
image, and/or not storing the facial image in the image queue. And/or, in response to

the matching result indicating that the facial image has no matched image in the
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image queue, determining that the facial image is not a duplicate image, and/or storing
the facial image in the image queue.

In one or more optional embodiments, the image queue includes at least one
facial image separately corresponding to different persons and/or facial features
corresponding to the facial image. Each facial image in the image queue may
separately correspond to different persons, or a part of the image included in the
image queue separately corresponds to different persons. Specifically, recognizing
whether two facial images match can be obtained based on the distance between the
facial features corresponding to the facial image, and the distance between the facial
features includes a cosine distance, an Euclidean distance, etc., and one or more
embodiments does not limit the distance calculation method of the specific features.

Optionally, if the filtered facial image and the pre-stored facial image
correspond to the same person, the facial image is a duplicate image, which indicates
that the facial image corresponding to the person has subjected to the duplicate
removing and filtering. In this case, it can be selected to abandon the facial image or
use the facial image to replace the corresponding facial image of the person in the
image queue. Moreover, if the filtered facial image and the pre-stored facial image do
not correspond to the same person, the facial image is not a duplicate image, which
indicates that the person corresponding to the facial image is new and needs to be
queued for subsequent recognition.

By performing the filtering operation on the plurality of obtained facial
images, at least one facial image with the image quality reaching the first preset
condition is obtained, so that the quality-based filtering is implemented, the number of
facial images is reduced, and the quality of the obtained facial image satisfies the
subsequent processing requirements for the facial image, and the problem of
repeatedly processing a large number of facial images is avoided. At least one facial
image is matched with at least one facial image pre-stored in the image queue to
obtain a matching result, and whether to perform a duplicate removing operation on

the facial image is determined according to the matching result, and whether the facial
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image has been stored is determined according to the known image queue, thereby
achieving faster duplicate face recognition.

Optionally, the matching a third facial image in the plurality of facial images
with at least one facial image in an image queue to obtain a matching result includes
the following operations.

A similarity between the third facial image and each facial image in the image
queue is obtained based on facial features corresponding to the third facial image and
facial features corresponding to the each of at least one facial image in the image
queue.

A matching result is obtained based on the similarity between the third facial
image and each facial image in the image queue.

Optionally, the similarity between the third facial image and each facial image
in the image queue is determined by means of the distance between the facial feature
corresponding to the third facial image and the facial feature corresponding to the
facial image in the image queue (e.g., the Euclidean distance, the cosine distance,
etc.). Therefore, the facial image and/or the facial feature corresponding to the facial
image can be stored in the image queue. If the facial feature is stored in the image
queue, when the similarity is determined, the facial features corresponding to the third
facial image can be matched with the facial features in the image queue to speed up
the recognition.

Optionally, the obtaining a matching result based on the similarity between the
third facial image and each facial image in the image queue includes the following
operations.

In response to presence of a facial image in the image queue with a similarity
to the third facial image greater than or equal to a preset similarity, a matching result
indicating that the third facial image has a matched image in the image queue is
obtained. And/or, in response to absence of a facial image in the image queue with a

similarity to the third facial image greater than or equal to the preset similarity,
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obtaining a matching result indicating that the third facial image has no matched
image in the image queue.

In one or more optional embodiments, before the performing a duplicate
removing and filtering operation on the plurality of obtained facial images to obtain at
least one facial image, the method of one or more embodiments further includes:
performing a quality-based filtering operation on a plurality of obtained fourth facial
images to obtain the plurality of facial images with image quality reaching a first
preset condition.

Optionally, the performing a quality-based filtering operation on a plurality of
obtained fourth facial images may include the following operations.

The plurality of obtained fourth facial images is filtered based on a facial
attribute corresponding to the fourth facial image, the facial attribute indicating the
display quality of a face in the facial image, and the facial attribute in one or more
embodiments indicating the display quality of a face in the facial image. And/or,

the plurality of obtained fourth facial images is filtered based on a facial angle
in the facial image, the facial angle indicating a deflection angle of the face in the
facial image, and the facial angle in one or more embodiments indicating a deflection
angle of the face in the fourth facial image.

Optionally, the facial attribute include, but is not limited to, one or more of the
following: a facial angle, a facial width-height value, and the facial blurring degree.
Optionally, the facial angle may include, but is not limited to, a yaw indicating the
steering angle of the face in the horizontal direction; a pitch indicating the rotation
angle of the face in the vertical direction; and a roll indicating the deflection angle of
the face in the vertical direction.

In one or more optional embodiments, the filtering the plurality of obtained
fourth facial images based on a facial attribute corresponding to the fourth facial
image includes the following operations.

In response to a first condition being satisfied, determining that the image

quality of the fourth facial image reaches the first preset condition, where the first
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condition includes at least one of the following: the facial angle is within a first preset
range, the facial width-height value is greater than a second preset threshold, or the
facial blurring degree is less than a third preset threshold. Or, a facial attribute
corresponding to a face in the facial image is obtained to determine the facial
attribute.

The matching at least one facial image with a pre-stored facial image in an
image queue includes the following operations.

In response to the fact that at least one of the following conditions is satisfied:
the facial angle is within a first preset range, the facial width-height value is greater
than a second preset threshold, or the facial blurring degree is less than a third preset
threshold, at least one facial image is matched with a pre-stored facial image in an
image queue.

In one or more optional embodiments, the performing a quality-based filtering
operation on a plurality of obtained fourth facial images to obtain the plurality of
facial images with image quality reaching a first preset condition includes the
following operations.

At least one fourth facial image corresponding to a same person is recognized
from the plurality of fourth facial images.

The at least one fourth facial image corresponding to the same person is
filtered to obtain facial images in the at least one fourth facial image with the quality
reaching the first preset condition.

Optionally, the at least one fourth facial image corresponding to the same
person is filtered to obtain one facial image in the at least one fourth facial image with
the quality reaching the first preset condition.

The performing a duplicate removing and filtering operation on the plurality of
obtained facial images to obtain at least one facial image includes: performing a
duplicate removing and filtering operation on the plurality of obtained facial images
corresponding to different persons to obtain at least one facial image.

The method further includes the following operations.
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In response to the fact that at least one of the following conditions is satisfied:
the facial angle is not within the first preset range, the facial width-height value is less
than or equal to the second preset threshold, or the facial blurring degree is greater
than or equal to the third preset threshold, the facial image is deleted.

Optionally, the first preset range can be set to +20° (the specific value can be
set according to specific conditions), when the yaw, the pitch, and the roll in the facial
angle are between +20° (the three angles can be set to be the same range or range of
differences). The facial width-height can include the facial width and the facial height
(generally returned by detection, which can be filtered by setting; for example, the
facial width-height is set to 50 pixels, and a facial image with the width and height
less than 50 pixels can be considered as unqualified, and the width and height can be
set to different values or the same value). The facial blurring degree (generally
returned by a queue toolkit (SDK-alignment), different values can be set, for example,
the facial blurring degree is set to 0.7, a facial image with the blurring degree greater
than 0.7 is considered to be a poor-quality facial image), where the values, i.e., £20°,
50 pixels, and 0.7, are set thresholds, which can be set according to actual conditions.

And/or, the plurality of obtained facial images are respectively filtered based
on a facial angle in the facial image, and the facial angle indicates the deflection angle
of the face in the facial image. The deflection angle is relative to the standard front
face, which refers to a face with the angle being 0 in the horizontal, vertical, and
oblique directions, and the face can be used as the origin to calculate the deflection
angle of the face.

In one or more optional embodiments, the performing a filtering operation on
the plurality of obtained facial images to obtain at least one facial images with the
image quality reaching a first preset condition includes the following operations.

At least one facial image corresponding to a same person is recognized from
the plurality of facial images; and

A facial trajectory is obtained based on at least one facial image corresponding

to the same person.
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The facial image in the facial trajectory is filtered based on the facial angle
corresponding to the facial image to obtain facial images in the facial trajectory with
the quality reaching the first preset condition.

In one or more embodiments, by filtering the facial image in the facial
trajectory, obtaining an image of better quality for a person is achieved (for example,
obtaining an image of better quality for each person is achieved), and whether the
quality of the facial image reaches the first preset condition is determined by means of
the facial angle. The first preset condition herein is adjusted according to the user
setting, and is an angle range value or is set to take a facial image of better quality.

In one or more optional embodiments, the facial angle includes, but is not
limited to, one or more of the following: a facial yaw angle, a facial pitch angle, and a
facial roll angle.

Optionally, the filtering the at least one fourth facial image corresponding to
the same person to obtain facial images in the at least one fourth facial image with the
quality reaching the first preset condition includes the following operations.

The facial yaw angle, the facial pitch angle, and the facial roll angle
corresponding to each fourth facial image are converted into a three-dimensional
vector.

The at least one fourth facial image is filtered based on the distance between
the three-dimensional vector and a source point to obtain the facial image in the at
least one fourth facial image with the quality reaching the first preset condition, where
the source point is a three-dimensional vector with all values equal to 0.

Optionally, the facial images in the facial trajectory are filtered based on the
distance between the three-dimensional vector and the source point, and the source
point is the three-dimensional vector with all values equal to 0.

In one or more embodiments, the distance value can be obtained by calculating
a squared difference of the three-dimensional vector converted from the facial yaw
angle, the facial pitch angle, and the facial roll angle, and the quality of the facial

image is evaluated by the distance value, and the smaller the distance is, the better the
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quality of the facial image is, that is, the face in the facial image is closer to the front
face, but one or more embodiments are not limited to obtain the distance value by
calculating the square difference, and may also obtain the distance value by other
methods. Moreover, for rapid filtering, the facial image in the facial trajectory is
filtered within a set time interval (e.g., within 5 seconds, within 10 seconds, etc.).

In one or more optional embodiments, matching at least one facial image with
at least one pre-stored facial image in the image queue to obtain a matching result
includes the following operations.

A similarity between at least one facial image and a facial image in the image
queue are obtained based on facial features corresponding to the at least one facial
image and facial features corresponding to the facial image in the image queue.

In response to the fact that the similarity is greater than or equal to a preset
similarity, a matching result indicating that the facial image has a matched image in
the image queue is obtained.

In response to the fact that the similarity is less than the preset similarity, a
matching result indicating that the facial image has no matched image in the image
queue is obtained.

In one or more embodiments, duplicate removing of faces is implemented, and
similarity comparison is performed on the obtained facial image of better quality and
the stored facial image in the image queue according to the facial features. The facial
features of the obtained facial image can be obtained by means of a neural network,
and the image queue can store the facial image or store the facial image and
corresponding facial features thereof. If the facial image is stored, when the similarity
comparison is required, the facial features corresponding to the pre-stored facial
image are first obtained by means of the neural network.

The duplicate removing and filtering provided by the embodiment above
solves the problem that it is necessary to select an image frame suitable for processing

from a plurality of consecutive image frames including the same face when a face in a
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real-time captured video is subjected to attribute detection and facial comparison,
thereby achieving better attribute detection and facial comparison.

The duplicate removing and filtering provided by the embodiment above can
also be applied to a client for processing the video stream. The qualified facial images
are sent to the cloud. Directly sending all the images to the cloud would cause stress
to the cloud, and repeated and low-quality facial images make little sense. Therefore,
duplicate removing and filtering is required before the client uploads images to the
cloud, and in this case, it is necessary to select a better facial image by means of one
or more embodiments.

The duplicate removing and filtering provided by the embodiment above can
be applied to the server. The advantage of being applied to the server is that the speed
is fast, and it would not cause much stress to the cloud. The selected images are sent
to the cloud and stored in the image database.

The scenarios to which the method for dynamically adding facial images into a
database provided by embodiments of the present disclosure can be applied include,
but are not limited to:

Scenario I: client I is a high-net-worth industry, and the client wants to collect
the statistics about the ones with high visiting frequency among the daily customers
who come to visit. According to statistical experience, the customers with a high
visiting frequency have a higher purchase intention, and the sales personnel focuses
on selling to such people. The face database is non-inductively established in a mode
of dynamically adding into the database, and the client's demands are realized by
combining the face comparison and other technologies.

Scenario II: client II is a new retail industry, and the client wants to identify
each customer's location, walking trajectory, and associate a variety of operations such
as purchase and area of interest in an unmanned supermarket. The face standard
library is established in a manner of dynamically adding into the database. The face
database then combines information such as time and camera location to correlate

customer behaviors in different locations.
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Scenario III: client III is a catering industry, and the client wants to combine
meals that are frequently ordered by the customer in the past, and offers the
customer's favorite food when the customer visits next time, thus improving the
customer's consumption experience. The face standard library is established in a mode
of dynamically storing in the database, and the identity of the customer can be quickly
and accurately identified when he/she visits next time.

Any method provided by the embodiments of the present disclosure is
performed by any suitable device having data processing capacity, including, but are
not limited to, a terminal device, a server and so on. Alternatively, any method
provided by the embodiments of the present disclosure is performed by the processor,
for example, the processor performs any method provided by the embodiments of the
present disclosure by invoking a corresponding instruction stored in the memory. The
details are not described below.

A person of ordinary skill in the art may understand that all or some operations
for implementing the embodiments of the foregoing method are achieved by a
program by instructing related hardware; the foregoing program can be stored in a
computer readable storage medium; when the program is executed, operations
including the embodiments of the foregoing method is executed. Moreover, the
foregoing storage medium includes various media capable of storing program codes
such as ROM, RAM, a magnetic disk, or an optical disk.

In the embodiments of the present disclosure, the image database may include
a facial image and/or feature information of the facial image, or may have no facial
image and/or feature information of the facial image, and realizes the retrieval and
storage of facial image information in the case of no preset face standard library or
incomplete face standard library data, and in the process of continuous face
comparison, the qualified facial image and/or feature information thereof is added to
the image database, and the image database (or called the base library) is established

in a mode of dynamically storing in the database.
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FIG. 2 is a schematic structural diagram of one or more embodiments of an
apparatus for dynamically adding facial images into a database of the present
disclosure. The apparatus of the embodiment can be configured to realize the method
embodiments of the present disclosure. As shown in FIG. 2, the apparatus of the
embodiment includes a comparison unit 21 and a storage unit 22.

The comparison unit 21 is configured to compare an obtained first facial
image with pre-stored facial image information in an image database.

The storage unit 22 is configured to determine, in response to a comparison
result indicating that the first facial image has no matched pre-stored facial image
information in the image database, whether to store the first facial image in the image
database.

Based on the apparatus for dynamically adding facial images into a database
provided by the embodiment of the present disclosure, the retrieval and storage of the
facial image in the case of no preset face standard library or incomplete face standard
library data is achieved, thereby dynamically adding the facial images into the
database, and in the process of continuous face comparison, the qualified facial image
i1s added to the image database, so as to establish an image database in a mode of
dynamically storing in the database.

In an optional example of the embodiment of the apparatus for dynamically
adding facial images into a database of the present disclosure, the storage unit 22 is
configured to determine, according to a preset mode, whether to store at least one of
the first facial image and the feature information of the first facial image in the image
database. That is, it can be selected to store or not store in the image database.

Optionally, the preset mode includes: a first mode of storing at least one of the
first facial image and the feature information of the first facial image, that has no
matched pre-stored facial image information, in the image database.

Optionally, the preset mode includes: a second mode of not storing at least one
of the first facial image and the feature information of the first facial image, that has

no matched pre-stored facial image information, in the image database.
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Optionally, the preset mode includes a third preset mode of storing or not
storing the facial image that has no matched facial image information in the image
database according to obtained operation instruction information.

In one or more optional embodiments, the operation instruction information in
the third preset mode includes storage operation instruction information and non-
storage operation instruction information, the storage operation instruction
information is configured to indicate to store the facial image in the image database,
and the non-storage operation instruction information is configured to indicate not to
store the facial image in the image database.

In one or more optional embodiments, the storage unit 22 is configured to
store the facial image in the image database in response to the fact that the preset
mode is the first mode when the facial image is stored in the image database
according to the preset mode.

Optionally, the storage unit 22 is configured to store the facial image in the
image database according to the storage operation instruction information in response
to the fact that the preset mode is the third preset mode when the facial image is stored
in the image database according to the preset mode.

In one or more optional embodiments, the storage unit 22 is configured to not
store the facial image in the image database in response to the fact that the preset
mode is the second mode when the facial image is not stored in the image database
according to the preset mode.

Optionally, the storage unit 22 is configured to not store the facial image in the
image database according to the non-storage operation instruction information in
response to the fact that the preset mode is the third preset mode when the facial
image is not stored in the image database according to the preset mode.

In one or more optional embodiments, the storage unit is configured to
determine whether to store at least one of the first facial image and the feature
information of the first facial image in the image database according to the obtained

operation instruction information.
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Optionally, the operation instruction information includes storage operation
instruction information and non-storage operation instruction information. The storage
operation instruction information is configured to indicate to store at least one of the
first facial image and the feature information of the first facial image in the image
database, and the non-storage operation instruction information is configured to
indicate not to store at least one of the first facial image and the feature information of
the first facial image in the image database.

Optionally, the storage unit is configured to determine to store at least one of
the first facial image and the feature information of the first facial image in the image
database according to the storage operation instruction information; or determine not
to store at least one of the first facial image and the feature information of the first
facial image in the image database according to the non-storage operation instruction
information.

In one or more optional embodiments, before the storage unit 22 determines,
according to the operation instruction information, whether to store at least one of the
first facial image and the feature information of the first facial image in the image
database, the apparatus further includes a prompt module and a feedback operation
modul.

The prompt module is configured to send prompt operation information; and

The feedback operation module is configured to receive the operation
instruction information fed back according to the prompt operation information.

Optionally, the storage unit 22 further includes a timeout module.

The timeout module is configured o repeatedly send, in response to not
receiving, within a preset time period, the operation instruction information fed back
according to the prompt operation information, the prompt operation information, or
determine not to store at least one of the first facial image and the feature information
of the first facial image in the image database.

In another embodiment of the apparatus for dynamically adding facial images

into a database of the present disclosure, based on the embodiments above, the image
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database includes at least one piece of pre-stored facial image information and the
number of occurrences of each pre-stored facial image information.

The apparatus of the embodiment further includes an accumulation unit.

The accumulation unit is configured to add, in response to the comparison
result indicating that the first facial image has matched pre-stored facial image
information in the image database, the number of occurrences of the pre-stored facial
image information matching the first facial image in the image database by 1.

One or more embodiments can implement statistics on the number of
occurrences of the repeatedly appeared face. The user can be provided with the
required data in the actual application based on the statistics on the number of
occurrences of the face. For example, a user is in a high-net-worth industry, and the
user wants to collect the statistics about the high-frequency visitors among the
customers who come to visit every day. According to statistical experience, the high-
frequency visiting customers have a higher buying desire, and the sales personnel
focuses on selling to such people. The image database is non-inductively established
in a mode of dynamically storing in the database, and the user's demands are realized
by combining the face comparison and the counting of the number of occurrences of
the repeatedly appeared face, etc.

In an optional example of the embodiments of the apparatus for dynamically
adding facial images into a database of the present disclosure, the image database
includes at least one image group, and the image group stores a plurality of second
facial images of a same persona same person and acquisition time and an acquisition
location of each second facial image.

The apparatus of the embodiment further includes a trajectory establishment
unit.

The trajectory establishment unit is configured to establish, in response to the
fact that the number of occurrences of the pre-stored facial image information is
greater than 2, a behavior trajectory of a person corresponding to the pre-stored facial

image information based on at least one second facial image in an image group where,
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to which the pre-stored facial image information belongs, as well as an acquisition
time and an acquisition location of each of the at least one second facial image.

In one or more optional embodiments, the image database includes at least one
image group, and the image group is configured to store a plurality of second facial
images of a same person.

The comparison unit is configured to compare the obtained first facial image
with one of a plurality of second facial images in an image group in which the
plurality of second facial images is stored.

In yet another embodiment of the apparatus for dynamically adding facial
images into a database of the present disclosure, based on the embodiments above, the
apparatus further includes a video collection unit and an image segmentation unit.

The video collection unit is configured to obtain at least one frame of video
image including a facial image from a video stream; and

The image segmentation unit is configured to perform image segmentation on
the video image to obtain at least one facial image.

The at least one facial image includes the first facial image.

In one or more embodiments, the method for obtaining facial images generally
includes: collecting a video stream by means of an image collection device such as a
camera, and decomposing the video stream to obtain a video image. For the video
image, a video image with a facial image is recognized by means of the face
recognition technology (e.g., a CNN), and the facial image is segmented from the
video image by means of the image segmentation technology, to obtain the collected
facial image. A video image frame may include at least one facial image, or may have
no facial image. The present disclosure does not collect the video image without a
facial image. The decomposed video image is subjected to image matting and SDK-
detect, to take the first image in a plurality of facial image detected in the same

matting, and filter the images without a face.
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In yet another embodiment of the apparatus for dynamically adding facial
images into a database of the present disclosure, based on the embodiments above, the
apparatus further includes a duplicate removing and filtering unit.

The duplicate removing and filtering unit is configured to perform a duplicate
removing and filtering operation on the plurality of obtained facial images to obtain at
least one facial image, the at least one facial image including the first facial image, or
receive at least one facial image sent by a terminal device, where the at least one
facial image is obtained by performing the duplicate removing and filtering operation
on the plurality of obtained facial images by the terminal device, and the at least one
facial image includes the first facial image.

In one or more embodiments, the collected facial image is preprocessed, and
the purpose of the preprocessing is to make the obtained facial image better, so as to
facilitate retrieval and recognition, and by means of duplicate removing and filtering,
a facial image with better effect can be obtained from a large number of repeated
facial images, which reduces the processing amount of the image, reduces the
pressure of receiving the facial image, improves the efficiency of retrieval and
storage, and greatly improves the accuracy and the recall rate of the subsequent
comparison search result based on the facial image.

In one or more optional embodiments, the duplicate removing and filtering
unit includes a matching module and a duplicate removing module.

The matching module is configured to match a third facial image in the
plurality of facial images with at least one facial image in an image queue to obtain a
matching result; and

The duplicate removing module is configured to determine, in response to the
matching result indicating that the third facial image has a matched image in the
image queue, that the third facial image is a duplicate image, and/or not store the third
facial image in the image queue.

Optionally, the duplicate removing module is further configured to determine,

in response to the matching result indicating that the third facial image has no
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matched image in the image queue, that the third facial image is not a duplicate
image, and/or add the third facial image into the image queue.

In one or more optional embodiments, the duplicate removing and filtering
unit includes a filtering module, a matching module and a duplicate removing module.

The filtering module is configured to perform a filtering operation on the
obtained facial images to obtain at least one facial image with the image quality
reaching a first preset condition;

The matching module is configured to match at least one facial image with at
least one facial image pre-stored in the image queue to obtain a matching result; and

The duplicate removing module is configured to determine, in response to the
matching result indicating that the facial image has a matched image in the image
queue, that the facial image is a duplicate image, and/or not store the facial image in
the image queue; and/or determine, in response to the matching result indicating that
the facial image has no matched image in the image queue, that the facial image is not
a duplicate image, and/or store the facial image in the image queue.

Optionally, the matching module is configured to obtain a similarity between
the third facial image and each facial image in the image queue based on facial
features corresponding to the third facial image and facial features corresponding to
the each of at least one facial image in the image queue; and obtain a matching result
based on the similarity between the third facial image and each facial image in the
image queue.

Optionally, if a matching result is obtained based on the similarity between the
third facial image and each facial image in the image queue, the matching module is
configured to obtain, in response to presence of a facial image in the image queue
with a similarity to the third facial image greater than or equal to a preset similarity, a
matching result indicating that the third facial image has a matched image in the
image queue; and/or obtain, in response to absence of a facial image in the image

queue with a similarity to the third facial image greater than or equal to a preset
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similarity, a matching result indicating that the third facial image has no matched
image in the image queue.

Optionally, the apparatus further includes a filtering module.

The filtering module is configured to perform a quality-based filtering
operation on a plurality of obtained fourth facial images to obtain the plurality of
facial images with image quality reaching a first preset condition.

Optionally, the filtering module includes an attribute filtering module and/or
an angle filtering module.

The attribute filtering module is configured to filter the plurality of obtained
fourth facial images based on a facial attribute corresponding to the fourth facial
image, the facial attribute indicating the display quality of a face in the facial image,
and the facial attribute in one or more embodiments indicating the display quality of a
face in the fourth facial image;

The angle filtering module is configured to filter the plurality of obtained
fourth facial images based on a facial angle in the fourth facial image, the facial angle
indicating a deflection angle of the face in the facial image, and the facial angle in one
or more embodiments indicating a deflection angle of the face in the fourth facial
image.

Optionally, the facial attribute includes, but is not limited to, one or more of
the following: the facial angle, the facial width-height value, and the facial blurring
degree.

The attribute filtering module is configured to determine, in response to a first
condition being satisfied, that the image quality of the fourth facial image reaches the
first preset condition, where the first condition includes at least one of the following:
the facial angle 1s within a first preset range, the facial width-height value is greater
than a second preset threshold, or the facial blurring degree is less than a third preset
threshold, and match at least one facial image with the pre-stored facial image in the

image queue.
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In an optional example of the embodiments of the apparatus for dynamically
adding facial images into a database of the present disclosure, the attribute filtering
module is further configured to, in response to the fact that at least one of the
following conditions is satisfied: the facial angle is not within the first preset range,
the facial width-height value is less than or equal to the second preset threshold, or the
facial blurring degree is greater than or equal to the third preset threshold, delete the
facial image.

In an optional example of the embodiments of the apparatus for dynamically
adding facial images into a database of the present disclosure, the filtering module is
configured to recognize at least one fourth facial image corresponding to a same
person from the plurality of fourth facial images; and filter the at least one fourth
facial image corresponding to the same person to obtain facial images in the at least
one fourth facial image with the quality reaching the first preset condition.

A facial trajectory is obtained based on at least one facial image corresponding
to the same person.

The facial images in the facial trajectory are filtered based on the facial angles
corresponding to the facial images to obtain the facial images in the facial trajectory
with the quality reaching the first preset condition.

Optionally, the filtering module is specifically configured to filter the at least
one fourth facial image corresponding to the same person to obtain one facial image
in the at least one fourth facial image with the quality reaching the first preset
condition.

The duplicate removing and filtering unit is configured to perform a duplicate
removing and filtering operation on the plurality of obtained facial images
corresponding to different persons to obtain at least one facial image.

In an optional example of the embodiments of the apparatus for dynamically
adding facial images into a database of the present disclosure, the facial angle
includes one or more of the following: a facial yaw angle, a facial pitch angle, and a

facial roll angle.
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The filtering module includes an angle conversion module and a vector
filtering module.

The angle conversion module is configured to convert the facial yaw angle, the
facial pitch angle, and the facial roll angle corresponding to the facial image into a
three-dimensional vector; and

The vector filtering module is configured to filter the facial image in the facial
trajectory based on the distance between the three-dimensional vector and a source
point, the source point being a three-dimensional vector with all values equal to 0.

In an optional example of the embodiments of the apparatus for dynamically
adding facial images into a database of the present disclosure, the matching module is
Optionally configured to: obtain a similarity between at least one facial image and a
facial image in the image queue based on facial features corresponding to the at least
one facial image and facial features corresponding to the facial image in the image
queue; and obtain, in response to the fact that the similarity is greater than or equal to
a preset similarity, a matching result indicating that the facial image has a matched
image in the image queue; and obtain, in response to the fact that the similarity is less
than the preset similarity, a matching result indicating that the facial image has no
matched image in the image queue.

According to another aspect of embodiments of the present disclosure,
provided is an electronic device, including a processor, where the processor includes
the apparatus for removing duplicated facial images according to any embodiment of
the present disclosure.

According to another aspect of embodiments of the present disclosure,
provided is an electronic device, including a memory configured to store executable
instructions and a processor.

The processor is configured to communicate with the memory to execute the
executable instructions to achieve operations of any embodiment of the method for

removing duplicated facial images of the present disclosure

50



According to another aspect of embodiments of the present disclosure,
provided is a computer storage medium, configured to store computer-readable
instructions, where in response to the instruction being executed, the operations of any
embodiment of the method for removing duplicated facial images of the present
disclosure are executed.

According to another aspect of embodiments of the present disclosure,
provided is a computer program, including computer-readable codes, where when the
computer-readable codes run in a device, a processor in the device executes
instructions for implementing any embodiment of the method for removing duplicated
facial images of the present disclosure.

Embodiments of the present disclosure further provide an electronic device,
such as a mobile terminal, a Personal Computer (PC), a tablet computer, and a server.
Referring to FIG. 3 below, a schematic structural diagram of an electronic device 300
suitable for implementing the terminal device or the server of the embodiments of the
present disclosure is shown. As shown in FIG. 3, the electronic device 300 includes
one or more processors, and a communication part, etc. The one or more processors
are, for example, one or more Central Processing Units (CPUs) 301 and/or one or
more Graphic Processing Units (GPUs) 313, and the processors may execute
appropriate actions and processing according to executable instructions stored in a
Read-Only Memory (ROM) 302 or executable instructions loaded from a storage
section 308 to a Random Access Memory (RAM) 303. The communication part 312
may include, but is not limited to, a network card. The network card may include, but
is not limited to, an InfiniBand (IB) network card.

The processor may communicate with the ROM 302 and/or the RAM 303 to
execute the executable instructions, be connected to the communication part 312 by
means of a communication bus 304, and communicate with other target devices via
the communication part 312, thereby completing corresponding operations of any
method provided by the embodiments of the present disclosure, such as, comparing

the obtained facial image with the pre-stored facial image in the image database; and
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in response to a comparison result indicating that the facial image has no matched
facial image in the image database, storing the facial image in the database, or not
storing in the image database.

In addition, the RAM 303 may further store various programs and data
required during an operation of the apparatus. The CPU 301, the ROM 302, and the
RAM 303 are connected to each other via the bus 304. In the presence of the RAM
303, the ROM 302 is an optional module. The RAM 303 stores executable
instructions, or writes executable instructions to the ROM 302 during running. The
executable instructions cause the CPU 301 to execute the operations of the
communication method. An Input/Output (I/O) interface 305 is also connected to the
bus 304. The communication unit 312 is integrated, or is set as having a plurality of
sub-modules (for example, a plurality of IB network cards) respectively connected to
the bus.

The following components are connected to the I/O interface 305: an input
section 306 including a keyboard, a mouse and the like; an output section 307
including a Cathode-Ray Tube (CRT), a Liquid Crystal Display (LCD), a loudspeaker
and the like; a storage section 308 including a hard disk and the like; and a
communication section 309 of a network interface card including an LAN card, a
modem and the like. The communication section 309 performs communication
processing via a network such as the Internet. A drive 310 is also connected to the I/O
interface 305 according to needs. A removable medium 311 such as a magnetic disk,
an optical disk, a magneto-optical disk, and a semiconductor memory is mounted on
the drive 310 according to needs, so that a computer program read from the removable
medium 311 is installed on the storage section 308 according to needs.

It should be noted that, the architecture shown in FIG. 3 is merely an optional
implementation. During specific practice, a number and types of the components in
FIG. 3 are selected, decreased, increased, or replaced according to actual needs.
Different functional components are separated or integrated or the like. For example,

the GPU 313 and the CPU 301 are separated, or the GPU 313 is integrated on the
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CPU 301, and the communication part is separated from or integrated on the CPU 301
or the GPU 313 or the like. These alternative implementations all fall within the scope
of protection of the present disclosure.

Particularly, the process described above with reference to a flowchart
according to embodiments of the present disclosure is implemented as a computer
software program. For example, one or more embodiments of the present disclosure
include a computer program product, which includes a computer program tangibly
included in a machine-readable medium. The computer program includes program
codes for executing the method shown in the flowchart, the program codes may
include instructions for correspondingly executing operations of the method provided
by the embodiments of the present disclosure, e.g., comparing the obtained facial
image with the pre-stored facial image in the image database; and in response to a
comparison result indicating that the facial image has no matched facial image in the
image database, storing the facial image in the database, or not storing in the image
database. In such embodiments, the computer program can be downloaded and
installed from the network through the communication part 309, and/or is installed
from the removable medium 311. When executed by the CPU 301, the computer
program executes the foregoing function defined in the method of the present
disclosure.

Various embodiments in this description are all described in a progressive
manner, for same or similar parts in the embodiments, refer to these embodiments,
and each embodiment focuses on a difference from other embodiments. The system
embodiments correspond to the method embodiments substantially and therefore are
only described briefly, and for the associated part, refer to the descriptions of the
method embodiments.

The methods and the apparatuses of the present disclosure are implemented in
many manners. For example, the methods and apparatuses of the present disclosure
are implemented by using software, hardware, firmware, or any combination of

software, hardware, and firmware. Unless otherwise specially stated, the foregoing
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sequences of operations of the methods are merely for description, and are not
intended to limit the operations of the methods of the present disclosure. In addition,
in some embodiments, the present disclosure is implemented as programs recorded in
a recording medium. The programs include machine-readable instructions for
implementing the methods according to the present disclosure. Therefore, the present
disclosure further covers the recording medium storing the programs for performing
the methods according to the present disclosure.

The descriptions of the present disclosure are provided for the purpose of
examples and description, and are not intended to be exhaustive or limit the present
disclosure to the disclosed form. Many modifications and changes are obvious to a
person of ordinary skill in the art. The embodiments are selected and described to
better describe a principle and an actual application of the present disclosure, and to
make a person of ordinary skill in the art understand the present disclosure, so as to

design various embodiments with various modifications applicable to particular use.
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CLAIMS

1. A method for dynamically adding facial images into a database, comprising:
comparing an obtained first facial image with pre-stored facial image
information in an image database; and
in response to a comparison result indicating that the first facial image is not
matched with any one piece of the pre-stored facial image information in the image
database, determining whether to store at least one of the first facial image or feature

information of the first facial image into the image database.

2. The method according to claim 1, wherein the determining whether to store the first
facial image into the image database comprises:

determining, according to a preset mode, whether to store at least one of the
first facial image or the feature information of the first facial image into the image

database.

3. The method according to claim 1, wherein the determining whether to store at least
one of the first facial image or the feature information of the first facial image into the
image database comprises:

determining, according to obtained operation instruction information, whether
to store at least one of the first facial image or the feature information of the first

facial image into the image database.

4. The method according to claim 3, wherein before the determining, according to
obtained operation instruction information, whether to store at least one of the first
facial image and the feature information of the first facial image into the image
database, the method further comprises:

sending prompt operation information; and

receiving the operation instruction information which is fed back according to

the prompt operation information.
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5. The method according to claim 4, further comprising:

in response to not receiving, within a preset time period, the operation
instruction information which is fed back according to the prompt operation
information, sending the prompt operation information repeatedly, or determining not
to store at least one of the first facial image and the feature information of the first

facial image in the image database.

6. The method according to any one of claims 1 to 5, wherein the image database
comprises at least one piece of pre-stored facial image information and a number of
occurrences corresponding to each piece of the pre-stored facial image information;
and the method further comprises:
in response to the comparison result indicating that the first facial image is
matched with a piece of pre-stored facial image information in the image database,
adding a number of occurrences corresponding to the pre-stored facial image

information matching the first facial image in the image database by 1.

7. The method according to claim 6, wherein the image database comprises at least
one image group, and the image group stores at least one second facial image of a
same person and acquisition time and an acquisition location corresponding to each of
the at least one second facial image;

and the method further comprises: in response to a number of occurrences
corresponding to the pre-stored facial image information being greater than 2,
establishing a behavior trajectory of a person corresponding to the pre-stored facial
image information based on at least one second facial image in an image group, to
which the pre-stored facial image information belongs, as well as acquisition time and

an acquisition location of each of the at least one second facial image.
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8. The method according to any one of claims 1 to 7, wherein the image database
comprises at least one image group, and the image group is configured to store a
plurality of second facial images of a same person;

and the comparing an obtained first facial image with pre-stored facial image
information in an image database comprises: comparing the obtained first facial image
with one of the plurality of second facial images in an image group in which the

plurality of second facial images is stored.

9. The method according to any one of claims 1 to 8, wherein before the comparing an
obtained first facial image with pre-stored facial image information in an image
database, the method further comprises:

performing a duplicate removing and filtering operation on a plurality of
obtained facial images to obtain at least one facial image, the at least one facial image
comprising the first facial image; or

receiving at least one facial image sent by a terminal device, wherein the at
least one facial image is obtained by performing the duplicate removing and filtering
operation on the plurality of obtained facial images by the terminal device, and the at

least one facial image comprises the first facial image.

10. The method according to claim 9, wherein the performing a duplicate removing
and filtering operation on a plurality of obtained facial images to obtain at least one
facial image comprises:

matching a third facial image in the plurality of facial images with at least one
facial image in an image queue to obtain a matching result; and

in response to the matching result indicating that the third facial image is
matched with an image in the image queue, performing at least one of following
operations: determining that the third facial image is a duplicate image, or not storing

the third facial image into the image queue.

11. The method according to claim 10, further comprising:
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in response to the matching result indicating that the third facial image is not
matched with any one image in the image queue, performing at least one of following
operations: determining that the third facial image is not a duplicate image, or adding

the third facial image into the image queue.

12. The method according to claim 10 or 11, wherein the matching a third facial
image in the plurality of facial images with at least one facial image in an image
queue to obtain a matching result comprises:

obtaining, based on facial features corresponding to the third facial image and
facial features corresponding to each of the at least one facial image in the image
queue, a similarity between the third facial image and the each of the at least one
facial image in the image queue; and

obtaining, based on the similarity between the third facial image and each

facial image in the image queue, a matching result.

13. The method according to any one of claims 9 to 12, wherein before the performing
a duplicate removing and filtering operation on a plurality of obtained facial images to
obtain at least one facial image, the method further comprises:

performing a quality-based filtering operation on a plurality of obtained fourth
facial images to obtain a plurality of facial images with image quality meeting a first

preset condition.

14. The method according to claim 13, wherein the performing a quality-based
filtering operation on a plurality of obtained fourth facial images comprises at least
one of following operations:

filtering, based on a facial attribute corresponding to each fourth facial image,
the plurality of obtained fourth facial images, the facial attribute indicating display
quality of a face in the each fourth facial image;

or,

58



filtering, based on a facial angle in the fourth facial image, the plurality of
obtained fourth facial images, the facial angle indicating a deflection angle of the face

in the fourth facial image.

15. The method according to claim 14, wherein the facial attribute comprises at least
one of the following: the facial angle, a facial width and height value, or a facial
blurring degree;

and the filtering, based on a facial attribute corresponding to the fourth facial
image, the plurality of obtained fourth facial images comprises:

in response to a first condition being satisfied, determining that the image
quality of the fourth facial image reaches the first preset condition, wherein the first
condition comprises at least one of the following: the facial angle is within a first
preset range, the facial width-height value is greater than a second preset threshold, or

the facial blurring degree is less than a third preset threshold.

16. The method according to any one of claims 13 to 15, wherein the performing a
quality-based filtering operation on a plurality of obtained fourth facial images to
obtain a plurality of facial images with image quality meeting a first preset condition
comprises:

recognizing at least one fourth facial image corresponding to a same person
from the plurality of fourth facial images; and

filtering the at least one fourth facial image corresponding to the same person
to obtain, from the at least one fourth facial images, facial images with the quality

meeting the first preset condition.

17. The method according to claim 16, wherein the filtering the at least one fourth
facial image corresponding to the same person to obtain facial images in the at least

one fourth facial image with the quality reaching the first preset condition comprises:
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filtering the at least one fourth facial image corresponding to the same person
to obtain one facial image in the at least one fourth facial image with the quality
reaching the first preset condition;

wherein the performing a duplicate removing and filtering operation on a
plurality of obtained facial images to obtain at least one facial image comprises:

performing a duplicate removing and filtering operation on the plurality of
obtained facial images corresponding to different persons to obtain at least one facial

image.

18. The method according to claim 16 or 17, wherein the facial angle comprises at
least one of the following: a facial yaw angle, a facial pitch angle, or a facial roll angle;

and the filtering the at least one fourth facial image corresponding to the same
person to obtain, from the at least one fourth facial images, facial images with the
quality meeting the first preset condition comprises:

converting the facial yaw angle, the facial pitch angle, and the facial roll angle
corresponding to each fourth facial images into a three-dimensional vector; and

filtering, based on the distance between the three-dimensional vector and a
source point, the at least one fourth facial image to obtain, from the at least one fourth
facial image, the facial image with the quality meeting the first preset condition,

wherein the source point is a three-dimensional vector with all values equal to 0.

19. An electronic device, comprising:

a memory, configured to store executable instructions; and

a processor, configured to communicate with the memory to execute the
executable instructions toperform:

comparing an obtained first facial image with pre-stored facial image
information in an image database; and

in response to a comparison result indicating that the first facial image has no

matched pre-stored facial image information in the image database, determining
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whether to store at least one of the first facial image or feature information of the first

facial image into the image database.

20. A computer storage medium, configured to store computer-readable instructions,
wherein in response to the instructions being executed, the operations of the method
for dynamically adding facial images into a database according to any one of claims 1

to 18 are executed.
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