VIDEO PLAYING METHOD AND APPARATUS, AND DEVICE AND STORAGE MEDIUM

[0001] The present application claims priority to Chinese Patent
Application No. 202110996241.6, filed with the Chinese Patent Office
on August 27, 2021, the entire contents of which are incorporated

herein by reference.

TECHNICAL FIELD
[0002] Embodiments of the present disclosure relate to the technical
field of Internet and, for example, to a video playback method and

apparatus, a device and a storage medium.

BACKGROUND

[0003] With the rapid development of information technology and the
popularization of mobile Internet, applications can provide users
with more and more network information, among which, a wvideo
recommendation function of applications is favored by more and more
users.

[0004] Currently, applications usually recommend videos to users by
pushing video streams. While watching videos, users may not be able
to continue watching, such as the terminal screen going out, switching
to other applications, or switching to the terminal desktop, etc.
In this case, the video stream push effect of related solutions is

not ideal and needs to be improved.



SUMMARY
[0005] Embodiments of the present disclosure provide a video playback
method and apparatus, a storage medium and a device. Thus, existing
video playback solutions can be optimized.
[0006] In a first aspect, an embodiment of the present disclosure
provides a video playback method, including:
[0007] detecting that a preset application switches from a
non-background running state to a background running state in a
process of playing a first video, where the preset application is
used to play a video stream;
[0008] continuously playingthe first video in the background through
the preset application, and determining a second video from a second
video candidate set according to historical operation information
of a current user for the preset application and a preset background
video recommendation model, where the preset background video
recommendation model is used to determine a background playback video
to be recommended, the second video candidate set is used to filter
a video there-from in a background playback mode, the second video
candidate set is different from the first video candidate set, and
the first video candidate set is used to filter a video there-from
in a non-background playback mode; and
[0009] when a preset video switching event is detected, playing the
second video in the background through the preset application.

[0010] In a second aspect, an embodiment of the present disclosure



provides a video playback apparatus, including:

[0011] a state detection module, which is configured to detect
whether a preset application switches from a non-background running
state to a background running state in a process of playing a first
video, where the preset application is used to play a video stream;
[0012] a video determination module, which is configured to
continuously play, after detecting that the preset application
switches from the non-background running state to the background
running state in the process of playing the first video, the first
video in the background through the preset application, and determine
a second video from a second video candidate set according to
historical operation information of a current user for the preset
application and a preset background video recommendation model, where
the preset background video recommendation model is used to determine
a background playback video to be recommended, the second video
candidate set is used to filter a video there-from in a background
playback mode, the second video candidate set is different from the
first video candidate set, and the first video candidate set is used
to filter a video there-from in a non-background playback mode; and
[0013] a playback switching module, which is configured to play, when
a preset video switching event is detected, the second video in the
background through the preset application.

[0014] In a third aspect, an embodiment of the present disclosure

provides a computer-readable storage medium on which a computer



program is stored, when the computer program is executed by a processor,
the video playback method provided in the embodiment of the present
disclosure being implemented.

[0015] In a fourth aspect, an embodiment of the present disclosure
provides an electronic device, including a memory, a processor, and
a computer program that is stored in the memory and executable on
the processor, when the processor executes the computer program, the
video playback method provided in the embodiment of the present

disclosure being implemented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Fig. 1 is a schematic flowchart of a video playback method
provided in an embodiment of the present disclosure;

[0017] Fig. 2 is a schematic flowchart of another video playback
method provided in an embodiment of the present disclosure;

[0018] Fig. 3 is a structural block diagram of a video playback
apparatus provided in an embodiment of the present disclosure; and
[0019] Fig. 4 is a structural block diagram of an electronic device

provided in an embodiment of the present disclosure.

DETAILED DESCRIPTION
[0020] Embodiments of the present disclosure will be described below
with reference to the accompanying drawings. Although some

embodiments of the present disclosure are shown in the accompanying



drawings, it should be understood that the present disclosure may
be embodied in wvarious forms. It should be understood that the
accompanying drawings and embodiments of the present disclosure are
for illustrative purposes only.

[0021] It should be understood that various steps described in the
method implementations of the present disclosure may be executed in
different orders and/or in ©parallel. In addition, method
implementations may include additional steps and/or omit performance
of 1illustrated steps.

[0022] The term “include” and i1its wvariations used herein are
open-ended, 1i.e., “including but not limited to”. The term “based
on” means “based at least in part on”. The term “one embodiment” means
“at least one embodiment”; the term “another embodiment” means “at
least one additional embodiment”; and the term “some embodiments”
means “at least some embodiments”. Relevant definitions of other terms
will be given in the description below.

[0023] It should be noted that concepts such as “first” and “second”
mentioned in the present disclosure are only used to distinguish
different apparatuses, modules or units.

[0024] It should be noted that the modifications of “one” and “a
plurality of” mentioned in the present disclosure are illustrative.
Those skilled in the art should understand that unless the context
clearly indicates otherwise, it should be understood as “one or a

plurality of”.



[0025] In the following embodiments, optional features and examples
are provided synchronously in each embodiment. Features recorded in
the embodiments can be combined to form a plurality of optional
solutions. Each numbered embodiment should not be regarded as just
one technical solution.

[0026] Fig. 1 is a schematic flowchart of a video playback method
provided in an embodiment of the present disclosure. The method can
be executed by a video playback apparatus, where the apparatus can
be implemented by at least one of software and hardware, and can
generally be integrated in an electronic device. The electronic device
may be a server, or other devices such as a mobile phone or a tablet
computer. As shown in Fig. 1, the method includes:

[0027] Step 101, detect that a preset application switches from a
non-background running state to a background running state in the
process of playing a first video, where the preset application is
used to play a video stream.

[0028] In the embodiment of the present disclosure, the type of the
preset application may be a short video application or applications
of other types. The preset application can provide a video stream
push function. The source of the video stream, etc. can be set by
the preset application according to actual needs, which video stream,
for example, can include videos uploaded to a server by users who
are video authors, and can also include videos produced by a platform

party corresponding to the preset application, etc. The preset



application can generally be installed as a client in the terminal
used by a user, and cooperates with the corresponding server to provide
the user with video streaming push services.

[0029] Exemplarily, when an application is running in the terminal
to which it belongs, the running state generally includes a
non-background running state and a background running state. When
in the non-background running state, the preset application generally
occupies the entire terminal screen, and a video playback page can
be displayed. At this time, the user can view the video content by
watching the screen, and can also input related playback control
operations or other operations based on the video playback page. When
the preset application is in the background running state, the
terminal may be in a state such as turning off the screen or locking
the screen, or other applications are running in the non-background,
that is, the interfaces of other applications are displayed on the
screen now, or the terminal displays the desktop. At this time, the
preset application may run as a background service or background
process, a normal page of the preset application cannot be displayed
on the screen generally, related content of the preset application
may not be displayed, or the preset application may be displayed by
means of movable controls that take up a small amount of screen space
such as a floating window or a floating control bar.

[0030] Exemplarily, the preset application can play the first video

in the non-background running state, and the video content can be



seen on the screen at this time. In the process of playing the first
video, the user may need to use other applications and can switch
the preset application to run in the background.

[0031] In the embodiment of the present disclosure, with regard to
the detection mode for detecting whether the preset application is
switched from the non-background running state to the background
running state, exemplarily, running state information of the preset
application can be acquired from system information of the terminal
to which the application belongs, so as to determine whether it is
detected that the running state of the preset application is switched
from the non-background running state to the background running state.
In addition, switching from the non-background running state to the
background running state is generally performed in response to a user
operation. For example, the user can trigger the switch by triggering
a control for switching to the background. In this case, whether the
control is triggered can be detected, so as to determine whether it
is detected that the running state of the preset application is
switched from the non-background running state to the background
running state.

[0032] Step 102, continuously play the first video in the background
through the preset application, and determine a second video from
a second video candidate set according to historical operation
information of a current user for the preset application and a preset

background video recommendation model, where the preset background



video recommendation model is used to determine background playback
videos to be recommended, the second video candidate set is used to
filter videos there-from in a background playback mode, the second
video candidate set is different from the first video candidate set,
and the first video candidate set is used to filter videos there—from
in a non-background playback mode

[0033] In the embodiment of the present disclosure, when a
non-background playback state is switched to a background playback
state, a non-background playback video can continue to be played in
the background, so that the user can more completely acquire relevant
information of the video, thereby ensuring the video consumption
experience. Continuing to play can be understood as determining a
time point corresponding to the current playback progress in the first
video according to the moment when the non-background running state
is switched to the background running state, and continuing to play
an audio corresponding to the first video from the determined time
point.

[0034] In the embodiment of the present disclosure, on the basis of
continuing to play the first video, a video suitable for background
playback is also determined as the next video of the first video in
the video stream. Exemplarily, when recommending videos, the preset
application generally selects videos froma video candidate set (which
can also be understood as a video candidate pool). In related art,

some applications select videos from the video candidate set for



playback when running in the non-background, and will stop playing
and not continue to recommend videos after switching from the
non-background running state to the background running state. While
in the embodiment of the present disclosure, in order to ensure that
the preset application can implement continuous video recommendations
in the background, a background playback mode is set, and a second
video candidate set is configured for the background playback mode
for selecting videos there-from when in the background running state
for background playback.

[0035] In the embodiment of the present disclosure, corresponding
video recommendation models can be provided respectively for
non-background video playback and background video playback, that
is, a preset non-background video recommendation model and a preset
background video recommendation model. The preset non-background
video recommendation model corresponds to the first video candidate
set, and the first video candidate set is used to filter wvideos
there-from in the non-background playback mode. Generally, the preset
non-background video recommendation model is used to determine, from
the first video candidate set, non-background playback videos to be
recommended. The preset background video recommendation model
corresponds to the second video candidate set, and the second video
candidate set is used to filter videos there-from in the background
playback mode. Generally, the preset background video recommendation

model is used to determine, from the second video candidate set,



background playback videos to be recommended. The mode of determining
the preset non-background video recommendation model and the first
video candidate set may be the same as or different from the
implementations in related art. The preset background video
recommendation model may be a neural network model, and actual model
structure, parameters and training process are not limited and can
be set according to the actual situation.

[0036] Videos generally include image content and audio content. When
acquiring picture information and sound information at the same time,
the user can have a better understanding of the overall video. However,
when the preset application is in the background running state, the
user cannot acquire the picture information, that is, the image
content ismissing. For videos with rich image content, it isdifficult
to effectively understand the video content solely by relying on the
audio content. Different videos in the video stream usually have
certain differences. In the embodiment of the present disclosure,
videos in the second video candidate set can be targeted, according
to the characteristics of background playback, to include videos that
are more suitable for listening to.

[0037] Exemplarily, videos in the second video candidate set satisfy
preset conditions, and the preset conditions can be set according
to whether the videos are suitable for users to listen to, that is,
the preset conditions can include being suitable for users to listen

to. Optionally, the preset conditions include at least one of matching



a preset video category, the ratio of the duration containing voice
content to the total duration of the videos being greater than a preset
ratio threshold, and the total duration of the videos being greater
than a preset duration threshold.

[0038] Exemplarily, the division mode and division granularity of
video categories can be set according to the actual situation, which
video categories, for example, can include a cross talk category,
a talk show category, a sketch category, a singing category, a dancing
category, a scenic travel category, a daily life sharing category,
etc. The cross talk category, talk show category, singing category,
etc. may contain more vocal performances, and can be set as preset
video categories since the lack of picture information may have less
impact on understanding the entire video. The dancing category may
contain more physical performances, and the scenic travel category
may contain more scenery, etc., so that similar categories can be
excluded from the preset video categories since the lack of picture
information may have a greater impact on understanding the entire
video. The sketch category and daily 1ife sharing category may include
more picture information and sound information at the same time, and
can be determined, according to actual needs, whether to be set as
preset video categories, and can also be determined, combined with
other factors, whether to be placed in the second video candidate
set.

[0039] Exemplarily, when videos contain a lot of voice content, the



sound information is richer, and even if the picture information is
missing, the videos still have a certain listening value for the user.
Therefore, the videos with the ratio of the duration containing voice
content to the total duration of the videos being greater than the
preset ratio threshold can be put into the second video candidate
set. The duration containing voice content can refer to the sum of
the durations of one or more components (which can be understood as
segments) in the videos that contain voice content. Voice recognition
technology can be used to identify voice components, so as to determine
the duration containing voice content. For example, a voice activity
detection (VAD) model can be used to identify videos. Roles of the
VAD model can include identifying wvoice segments and non-voice
segments from a voice signal. The VAD model is used to recognize one
or more voice segments from audio data corresponding to the videos,
and calculate the sum of the durations of the recognized voice segments
that is, to obtain a duration containing the voice content. The preset
ratio threshold can be set according to actual needs, such as 60%,
etc.

[0040] Exemplarily, due to the stronger expressive ability of picture
information, in the process of video creation or production, in the
case that the total duration of videos is expected to be short, the
information expected to be displayed to the user will usually be
reflected in pictures as much as possible in order to attract other

users to browse the videos. Therefore, the picture content of videos



of such type will also be relatively rich. On the contrary, in the
case that the total duration of videos is expected to be long, then
the picture content may not need to be very rich. In the embodiment
of the present disclosure, based on the above considerations, the
preset conditions can be set according to the total duration of videos.
For example, when the total duration of videos is greater than the
preset duration threshold, the preset conditions are met. The preset
duration threshold may be determined according to the range of a video
length allowed to be played in the preset application, and, for example,
may be the median of the range, etc.

[0041] Optionally, in order tomore accurately filter videos suitable
for listening to and add same to the second video candidate set, the
preset conditions may be set in combination with at least two of the
above conditions or in combination with other conditions.

[0042] In the embodiment of the present disclosure, the current user
can be understood as a user who is using the preset application, and
the historical operation information of the current user for the
preset application can be understood as relevant information that
the current user performs various operations on the preset application
within a preset time period before the current moment. The preset
time period can be set according to actual needs, for example, one
month forward from the current moment. The operations performed by
the user may include, for example, clicks, likes, comments, favorites,

forwarding, pausing, switching to the next, switching to the previous,



viewing the video author's homepage, etc. The relevant information
of the operations may include, for example, the frequency of
operations, the time of operations (which may include a specific time,
such as 8 o'clock in the morning, and may also include a relative
time, such as the time of an switching operation relative to the
starting point of video playback, for example, switching to the next
video when the current video plays for 1 minute, thus the playback
duration of the videos can be determined), an operation object (such
as which video or type of videos to operate on), etc. The relevant
information of the operations may also include a state that the preset
application enters due to the user not performing the operations,
such as the user not switching to the next video in the process of
playing the current video, resulting in playing the current video
completely, entering a loop playback state or automatically switching
to play the next video, etc.

[0043] Exemplarily, thehistorical operation informationmay include
non-background historical operation information and background
historical operation information. The non-background historical
operation information can be understood as relevant information that
various operations are performed in the non-background, and the
background historical operation information can be understood as
relevant information that various operations are performed in the
background. Generally, there are relatively few background operations

which, for example, may include pausing, switching to the next,



switching to the previous, favorites, etc. The relevant information
may include whether a video is played completely and the duration
that video is played.

[0044] The historical operation information of the current user for
the preset application can reflect some of the current user's
preferences for different videos. In the embodiment of the present
disclosure, the historical operation information can be applied to
video recommendations with the user's permission, so that videos to
be played in the background can be determined in a more personalized
manner for the current user according to the historical operation
information and the preset background video recommendation model.
[0045] Exemplarily, the historical operation information and feature
information (which, for example, may include video tags, video authors,
video duration, video popularity, video image information, wvideo
audio information and other relevant information) of each candidate
video in the second video candidate set are input into the preset
background video recommendation model as input data, and the second
video 1s determined according to an output result of the preset
background video recommendation model.

[0046] Step 103, when a preset video switching event is detected,
play the second video in the Dbackground through the preset
application.

[0047] Exemplarily, in the processing of the first video continuing

to be played in the background, when a preset video switching event



is detected, the second video can be played in the background through
the preset application. Exemplarily, the audio corresponding to the
second video can be played, so that video switching in the background
playback mode is implemented. The preset video switching event can
be understood as an event that triggers background video switching.
The background video switching can be automatically triggered by the
system or actively triggered by the user, and can be set according
to actual needs.

[0048] In the video playback method provided in the embodiment of
the present disclosure, a preset application switching from a
non-background running state to a background running state in a
process of playing a first video is detected; the first video is
continuously played in the background through the preset application,
and a second video is determined from a second video candidate set
according to historical operation information of a current user for
the preset application and a preset background video recommendation
model; and when a preset video switching event is detected, the second
video is played in the background through the preset application.
By means of the above implementations, video recommendations of the
preset application respectively in the non-background running state
and the background running state are distinguished; after the
non-background running state is switched to the background running
state, the video being played continues to be played in the background,

and a video recommendation model and a video candidate set which are



different from those in the non-background running condition are
adopted; wvideos suitable for being played in the background are
determined with reference to the historical operation information
of the current user; and the videos are played when a preset video
switching event is detected, so that users acquiring continuity of
video information can be ensured, and personalized wvideo
recommendations are more accurately carried out in the background
running state, thereby improving the performance of applications.
[0049] In some embodiments, after starting playing the second video
in the background through the preset application, the method further
includes: when the preset video switching event is detected, playing
a third video in the background through the preset application, where
the third video is determined from the second video candidate set
according to the historical operation information of the current user
for the preset application and the preset background video
recommendation model. The advantage of such setting lies in that
switching playback between a plurality of videos determined by the
preset background video recommendation model can be supported. The
historical operation information based on which the third video is
determined may be the same as or different from the historical
operation information based on which the second video is determined.
If the historical operation information based on which the third video
is determined and the historical operation information based on which

the second video i1s determined are the same, it can be understood



that a plurality of background playback videos to be recommended can
be determined at one time according to the historical operation
information and the preset background video recommendation model,
which background playback videos to be recommended can be a video
queue. When the preset video switching event is detected, the next
video in the video queue is played to ensure push efficiency. If the
historical operation information based on which the third video is
determined and the historical operation information based on which
the second video is determined are different, it can be understood
that the historical operation information is updated according to
the operation information in the process of playing the second video,
and the third video is determined according to the updated historical
operation information and the preset background video recommendation
model, so that the recommendation results are more accurate.
[0050] In some embodiments, detecting a preset video switching event
may include: detecting that the current video has finished playing.
The advantage of such setting lies in that the next video can be
automatically played after the current video has finished playing.
Since the preset application is in the background running state, it
may not be convenient for the user to operate the preset application
at this time. Automatic playback can help users acquire new video
content while reducing user operations, thereby improving the video
push efficiency and the utilization of platform resources.

[0051] In some embodiments, detecting a preset video switching event



may include: receiving a video switching instruction input by the
current user. The advantage of such setting lies in that the current
user can quickly switch to the playback of the next video when not
interested in the video that is currently played, so as to improve
interaction efficiency. Optionally, when a floating control bar
corresponding to the preset application is displayed on the screen,
the video switching instruction input by the current user can be
received based on the floating control bar. For example, the floating
control bar can contain a “next” button, and the user clicks on the
button to enter the video switching instruction. Optionally, the video
switching instruction can also be input through voice. In this case,
there is no need to display the floating control bar, so that screen
display space is saved. It can also be applied to situations where
there is a need for switching when the user is a certain distance
away from the terminal, such as putting down the phone to do something
else.

[0052] In some embodiments, the historical operation information
includes non-background historical operation information and
background historical operation information, where determining a
second video from a second video candidate set according to historical
operation information of a current user for the preset application
and a preset Dbackground video recommendation model includes:
inputting the non-background historical operation information into

the preset non-background video recommendation model, and acquiring



an intermediate output result of the preset non-background video
recommendation model, where the preset non-background video
recommendation model is used to determine non-background playback
videos to be recommended, and the intermediate output result includes
user feature information of the current user; and determining the
second video from the second video candidate set according to the
user feature information of the current user, the Dbackground
historical operation information, and the preset background video
recommendation model, where the intermediate output result can be
understood as an output result of an intermediate layer of the preset
non-background video recommendation model. Exemplarily, the user
feature information can be understood as user portrait information,
which can exist in the form of feature vectors, etc., and can reflect
the user's preference information in some aspects, such as liking
to listen to an actor's talk show, etc. Such preference information
can be understood as personalized information of the current user,
which information will generally not change in a short period of time
due to changes in the running state of the preset application. The
intermediate output result may also contain other information that
is helpful for the preset background video recommendation model to
accurately determine videos to be recommended. The advantage of such
setting 1lies 1in that the non-background historical operation
information 1is richer than the background historical operation

information, and the user feature information can be quickly and



accurately determined, while the background historical operation
information is more in line with background playback scenarios; the
combination of the two pieces of information, as the input of the
preset background video recommendation model, can more accurately
determine background playback videos to be recommended that suit the
current user. In addition, it is conducive to simplifying the preset
background video recommendation model and preventing excessive
occupation of background resources.

[0053] In some embodiments, determining a second video from a second
video candidate set according to historical operation information
of a current user for the preset application and a preset background
video recommendation model includes: determining second video
candidate subsets from the second video candidate set corresponding
to the preset background video recommendation model according to the
non-background historical operation information and the preset
non-background video recommendation model; and determining the second
video from the second video candidate subsets according to the
background historical operation information and the preset background
video recommendation model. The advantage of such setting lies in
that videos in the second video candidate set are initially screened
by using the non-background historical operation information and the
preset non-background video recommendation model to obtain the second
video candidate subsets, and then the second video is determined from

the second video candidate subsets by using the background historical



operation information and the preset background video recommendation
model. By making full use of the user's historical operation
information in both non-background and background and combining
characteristics of the two video recommendation models, videos to
be recommended that meet the user's preferences and are suitable to
play in the background can be quickly and accurately determined.
[0054] In some embodiments, training data used by the preset
background video recommendation model in a training phase includes
at least one of the user feature information and a user sample
corresponding to the preset non-background video recommendation model.
The advantage of such setting lies in that, since non-background
recommended videos are richer and user operation information is richer,
the user feature information and/or the user sample corresponding
to the preset non-background video recommendation model can more
comprehensively and accurately reflect the user's personalized
features, and using at least one of the user feature information and
the user sample corresponding to the preset non-background video
recommendation model as training data enables the preset background
video recommendation model obtained by training to more accurately
identify user features, so as to determine background recommended
videos that match the user features.

[0055] In some embodiments, determining a second video from a second
video candidate set according to historical operation information

of a current user for the preset application and a preset background



video recommendation model includes: when it is determined that the
data amount of the background historical operation information is
less than a preset data amount threshold corresponding to the preset
background video recommendation model, determining the second video
from the second video candidate set according to the non-background
historical operation information and the preset non-background video
recommendation model. The advantage of such setting lies in that the
accumulation of user operation information is generally required when
the preset background video recommendation model is used for video
recommendations, and for users who rarely enter background playback
or the background video playback function having just been put into
use, the background historical operation information is often less,
which will affect the accuracy of recommendation results; at this
time, the non-background historical operation information and the
preset non-background video recommendation model can be first used
to determine the second video from the second video candidate set,
so that users can be provided with personalized background video
recommendation functions even in a cold start phase.

[0056] In some embodiments, the second video candidate set includes
videos of a first type and videos of a second type, the image
information amount in the videos of the first type is less than or
equal to a first preset information amount threshold, the image
information amount in the videos of the second type is greater than

a second preset information amount threshold, and the second preset



information amount threshold is greater than or equal to the first
preset information amount threshold. For the videos of the first type,
input data when using the preset background video recommendation model
includes audio information in the videos of the first type; and for
the videos of the second type, input data when using the preset
background video recommendation model includes image information and
audio information in the videos of the first type. The advantage of
such setting lies in that videos can be divided from the perspective
of the richness of picture information, and different inputs are used
for different types of videos, making recommendation results of the
model more targeted.

[0057] Exemplarily, in the process of video creation, there may be
situations where more emphasis is placed on audio creation, such as
telling one's views on a hot event or telling stories, etc. In this
case, the configured pictures may be a small number of one or several
static pictures, the picture information is relatively scarce, and
the picture content may be less useful for understanding the audio
content. This kind of videos are closer to audios, and can therefore
be classified as the videos of the first type. The image information
amount in the videos can be determined according to the sum of the
image information amount in various video frames (excluding repeated
video frames), and the image information amount can be calculated,
for example, through information entropy or other modes.

[0058] For the videos of the first type with a small image information



amount, the image information can be ignored when using the preset
background wvideo recommendation model for video recommendations;
while for the videos of the second type with a large image information
amount, both image information and audio information can be considered
at the same time when using the preset background video recommendation
model for video recommendations. In this way, background
recommendations can be carried out more accurately for videos of
different types.

[0059] Optionally, as an implementation, different background video
recommendation models can be provided respectively for the videos
of the first type and the videos of the second type, such as a first
preset background video recommendation model and a second background
video recommendation model, which two models are trained and used
separately. When background video recommendations are required, first
videos to be recommended of a first number can be determined according
to the historical operation information and the first preset
background video recommendation model, second videos to be
recommended of a second number can be determined according to the
historical operation information and the second preset background
video recommendation model, the first videos to be recommended and
the second videos to be recommended are mixed and sorted to obtain
a queue of videos to be recommended, and then the next video that
needs to be played in the background is determined sequentially from

the queue of videos to be recommended.



[0060] Optionally, the videos of the first type may not be suitable
for non-background playback. In the case that the videos of the first
type are not contained when carrying out non-background video
recommendations, after entering the background running state, there
may be no non-background operation information to refer to. At this
time, corresponding cold start processing can be performed on the
videos of the first type, for example, the video of the first type
with a higher current popularity ranking can be determined as a first
video to be recommended.

[0061] Fig. 2 is a schematic flowchart of another video playback
method provided in an embodiment of the present disclosure. The
embodiment of the present disclosure is modified based on a plurality
of optional solutions in the above embodiments. The method includes
the following steps:

[0062] step 201, detect that a preset application switches from a
non-background running state to a background running state in a
process of playing a first video.

[0063] Exemplarily, the preset application is a short wvideo
application. When browsing a short video stream with the short video
application, the user can switch the preset application to run in
the background in the case of a need to operate other applications.
For example, a short video A is currently being played, and the user
can slide from the bottom of the screen to enter the desktop of the

terminal. At this time, a floating control bar can be displayed on



the desktop interface, which floating control bar can include
sub-controls such as a pause button and a next button. After that,
the user can also start other applications.

[0064] Step 202, continuously play the first video in the background
through the preset application.

[0065] After the short video application is switched to run in the
background, the short video A can continue to be played in the
background.

[0066] Exemplarily, assuming that the total duration of the short
video A is 3 minutes, the user switches the short video application
to run in the background when the short video A is played to 1 minute,
at which time the point in time of 1 minute can be recorded and the
audio corresponding to the short video A continues to be played
backwards from 1 minute.

[0067] Step 203, input the non-background historical operation
information of the current user for the preset application into a
preset non-background video recommendation model, and acquire an
intermediate output result of the preset non-background wvideo
recommendation model, where the intermediate output result includes
user feature information of the current user.

[0068] Exemplarily, the non-background historical operation
information may include the operation information of the current user
when using the short video application to browse the short video stream

in the non-background in the past month, and the non-background



historical operation information is input into the preset
non-background video recommendation model. It should be noted that
other data may also need to be input when using the preset
non-background video recommendation model. Subsequently, the user
feature information of the current user is acquired from the output
result of the intermediate layer of the preset non-background video
recommendation model.

[0069] Step 204, determine the second video from the second video
candidate set according to the user feature information, the
background historical operation information, and the preset
background video recommendation model.

[0070] Exemplarily, the user feature information of the current user,
the background historical operation information, and the feature
information of various candidate videos in the second video candidate
set can be input into the preset background video recommendation model
as input data, and the second video is determined according to the
output result of the preset background video recommendation model.
[0071] Videos in the second video candidate set satisfy preset
conditions, and the preset conditions include at least one of matching
a preset video category, the ratio of the duration containing voice
content to the total duration of the videos being greater than a preset
ratio threshold, and the total duration of the videos being greater
than a preset duration threshold.

[0072] Step 205, when it is detected that the first video has finished



playing, start playing a second video in the background.

[0073] It should be noted that a video switching instruction input
by the current user is received before the first video has finished
playing, and the second video can also start playing in the background.
[0074] Step 206, when the video switching instruction input by the
current user is received, start playinga thirdvideo in the background,
where the third video is determined from the second video candidate
set according to the historical operation information of the current
user for the preset application and the preset background video
recommendation model.

[0075] Exemplarily, if the user is not interested in the audio content
of the currently playing second video while using other non-background
applications, the user can complete the input of the video switching
instruction by clicking on the next button in the floating control
bar, which enables switching to the background playback of the next
video.

[0076] It should be noted that in the case that the video switching
instruction input by the current user has not been received when the
second video has finished playing, the third wvideo can also
automatically start playing in the background.

[0077] According to the video playback method provided in the
embodiment of the present disclosure, in the process of the preset
application playing a video stream in the non-background, the user

switches the preset application to run in the background so that the



background playback of the current video in an audio form can be
continued, user feature information is determined combined with the
user's non-background historical operation information and the preset
non-background video recommendation model, and then video streams
suitable for playing in the background are continuously recommended
to the user by using the user feature information, the background
historical operation information, and the preset background video
recommendation model. In the process of the background playback,
continuous automatic playback can be realized, and users are also
supported to input video switching instructions, thereby providing
users with new content consumption forms, improving user experience,
improving performance of applications, and also increasing the
exposure of videos on the platform, and improving the utilization
of platform resources.

[0078] Fig. 3 is a structural block diagram of a video playback
apparatus provided in an embodiment of the present disclosure. The
apparatus can be implemented by software and/or hardware, generally
can be integrated in an electronic device, and can perform video
playback by executing the video playback method. As shown in Fig.
3, the apparatus includes:

[0079] a state detection module 301, which is configured to detect
whether a preset application switches from a non-background running
state to a background running state in the process of playing a first

video, where the preset application is used to play a video stream;



[0080] a video determination module 302, which is continuously play,
after detecting that the preset application switches from the
non-background running state to the background running state in the
process of playing the first video, the first video in the background
through the preset application, and determine a second video from
a second video candidate set according to historical operation
information of a current user for the preset application and a preset
background video recommendation model, where the preset background
video recommendation model is used to determine background playback
videos to be recommended, the second video candidate set is used to
filter videos there-from in a background playback mode, the second
video candidate set is different from the first video candidate set,
and the first video candidate set is used to filter videos there-from
in a non-background playback mode; and

[0081] a playback switching module 303, which is configured to play,
when a preset video switching event is detected, the second video
in the background through the preset application.

[0082] By means of the video playback apparatus provided in the
embodiment of the present disclosure, video recommendations of the
preset application respectively in the non-background running state
and the background running state are distinguished; after the
non-background running state is switched to the background running
state, the video being played continues to be played in the background,

and a video recommendation model and a video candidate set which are



different from those in the non-background running condition are
adopted; wvideos suitable for being played in the background are
determined with reference to the historical operation information
of the current user; and the videos are played when a preset video
switching event is detected, so that users acquiring continuity of
video information can be ensured, and personalized wvideo
recommendations are more accurately carried out in the background
running state, thereby improving the performance of applications.
[0083] Optionally, videos in the second video candidate set satisfy
preset conditions, and the preset conditions include at least one
of matching a preset video category, the ratio of the duration
containing voice content to the total duration of the videos being
greater than a preset ratio threshold, and the total duration of the
videos being greater than a preset duration threshold.

[0084] Optionally, the playback switching module is further
configured to: after starting playing the second wvideo in the
background through the preset application and when the preset video
switching event is detected, play a third video in the background
through the preset application, where the third video is determined
from the second video candidate set according to the historical
operation information of the current user for the preset application
and the preset background video recommendation model.

[0085] Optionally, detecting a preset video switching event includes:

detecting that the current video has finished playing; or, receiving



a video switching instruction input by the current user.

[0086] Optionally, the historical operation information includes
non-background historical operation information and background
historical operation information. The video determination module
includes a continuation playback unit, which is configured to
continuously play, after detecting that the preset application
switches from the non-background running state to the background
running state in the process of playing the first video, the first
video in the background through the preset application; and a video
determination unit, which is configured to input the non-background
historical operation information into a preset non-background video
recommendation model, and acquire an intermediate output result of
the preset non-background video recommendation model, where the
preset non-background video recommendation model is used to determine
non-background playback videos to be recommended, and the
intermediate output result includes user feature information of the
current user; and determining the second video from the second video
candidate set according to the user feature information of the current
user, the background historical operation information, and the preset
background video recommendation model.

[0087] Optionally, training data used by the preset background video
recommendation model in a training phase includes at least one of
the user feature information and a user sample corresponding to the

preset non-background video recommendation model.



[0088] Optionally, the video determination unit is configured to:
when it is determined that the data amount of the background historical
operation information is less than a preset data amount threshold
corresponding to the preset background video recommendation model,
determine the second video from the second video candidate set
according to the non-background historical operation information and
the preset non-background video recommendation model.

[0089] Optionally, the second video candidate set includes videos
of a first type and videos of a second type, the image information
amount in the videos of the first type is less than or equal to a
first preset information amount threshold, the image information
amount in the videos of the second type is greater than a second preset
information amount threshold, and the second preset information
amount threshold is greater than or equal to the first preset
information amount threshold. For the videos of the first type, input
data when using the preset background video recommendation model
includes audio information in the videos of the first type; and for
the videos of the second type, input data when using the preset
background video recommendation model includes image information and
audio information in the videos of the first type.

[0090] Referring now to Fig. 4, a schematic structural diagram of
an electronic device 400 suitable for implementing the embodiments
of the present disclosure 1is shown. Electronic devices in the

embodiments of the present disclosure may include mobile terminals



such as a mobile phone, a laptop, a digital broadcast receiver, a
personal digital assistant (PDA), a portable Android device (PAD),

a portable media player (PMP), and a vehicle-mounted terminals (such
as a vehicle-mounted navigation terminals), aswell as fixed terminals

such as a digital TV and a desktop computer. The electronic device

shown in Fig. 4 is only an example.

[0091] As shown in Fig. 4, the electronic device 400 may include a
processing apparatus 401 (e.g., a central processing unit, and a
graphics processor), which may execute various appropriate actions

and processes according to programs stored in a read-only memory (ROM)

402 or programs loaded from a storage apparatus 408 into a random
access memory (RAM) 403. In the RAM 403, various programs and data

required for the operation of the electronic device 400 are also stored.
The processing apparatus 401, ROM 402 and RAM 403 are connected to
each other via a bus 404. An input/output (I/0) interface 405 is also
connected to the bus 404.

[0092] Generally, the following apparatuses may be connected to the
I/0 interface 405: an input apparatus 406 including, for example,

a touch screen, a touch pad, a keyboard, a mouse, a camera, a microphone,
an accelerometer, and a gyroscope; an output apparatus 407 including,

for example, a liquid crystal display (LCD), a speaker, and a vibrator;

the storage apparatus 408 including, for example, a magnetic tape,

and a hard disk; and a communication apparatus 409. The communication

apparatus 409 may allow the electronic device 400 to communicate with



other devices in a wireless or wired manner, so as to exchange data.
Although Fig. 4 illustrates the electronic device 400 with various
apparatuses, 1t should be understood that it is not required to
implement or provide all of the illustrated apparatuses. More or fewer
apparatuses may alternatively be implemented or provided.

[0093] In particular, according to the embodiments of the present
disclosure, the processes described above with reference to the
flowcharts may be implemented as computer software programs. For
example, an embodiment of the present disclosure includes a computer
program product including a computer program carried on a
non-transitory computer-readable medium, the computer program
containing program codes for performing the method illustrated in
the flowchart. In such embodiment, the computer program may be
downloaded and installed from the network through the communication
apparatus 409, or installed from the storage apparatus 408, or
installed from the ROM 402. When the computer program is executed
by the processing apparatus 401, the above functions in the method
of the embodiment of the present disclosure are performed.

[0094] It shouldbe notedthat the computer—-readable mediummentioned
above in the present disclosure may be a computer-readable signal
medium or a computer-readable storage medium, or any combination of
the above two. The computer-readable storage medium may be, for
example, an electrical, magnetic, optical, electromagnetic, infrared,

or semiconductor system, apparatus or device, or any combination



thereof. Computer-readable storage media may include, but are not
limited to: an electrical connection having one or more wires, a
portable computer disk, a hard drive, a random access memory (RAM),
a read-only memory (ROM), an erasable programmable read-only memory
(EPROM or a flash memory), fiber optics, a portable compact disk
read-only memory (CD-ROM), an optical storage device, a magnetic
storage device, or any suitable combination of the above. In the
present disclosure, the computer-readable storage medium may be any
tangible medium that contains or stores a program for use by or in
connection with an instruction execution system, apparatus, or device.
While in the present disclosure, the computer-readable signal medium
may include a data signal propagated in a baseband or as part of a
carrier wave, carrying computer-readable program codes therein. Such
propagated data signals may take many forms, including
electromagnetic signals, optical signals, or any suitable combination
of the above. The computer-readable signal medium may also be any
computer-readable medium other than the computer-readable storage
medium that can send, propagate, or transmit a program for use by
or in connection with the instruction execution system, apparatus,
or device. The program codes embodied on the computer-readable medium
may be transmitted using any suitable medium, including a wire, an
optical cable, a radio frequency (RF), etc., or any suitable
combination of the above.

[0095] The above computer-readable medium may be contained in the



above electronic device, and may also exist independently without
being assembled into the electronic device.

[0096] The above computer-readable medium carries one or more
programs which, when executed by the electronic device, causes the
electronic device to: detect that a preset application switches from
a non-background running state to a background running state in a
process of playing a first video, where the preset application is
used to play a video stream; continuously play the first video in
the background through the preset application, and determine a second
video from a second video candidate set according to historical
operation information of a current user for the preset application
and a preset background video recommendation model, where the preset
background video recommendation model is used to determine a
background playback video to be recommended, the second video
candidate set is used to filter a video there-from in a background
playback mode, the second video candidate set is different from the
first video candidate set, and the first video candidate set is used
to filter a video there-from in a non-background playback mode; and
when a preset video switching event is detected, play the second video
in the background through the preset application.

[0097] Computer program codes for performing operations of the
present disclosure may be written in one or more programming languages
or a combination thereof. The above programming languages include

object-oriented programming languages such as Java, Smalltalk and



C++, and include conventional procedural programming languages such
as “C” or similar programming languages. The program codes may be
executed entirely on the user's computer, partly on the user's
computer, as a stand-alone software package, partly on the user's
computer and partly on a remote computer, or entirely on the remote
computer or a server. In situations involving a remote computer, the
remote computer can be connected to the user's computer through any
kind of networks, including a local area network (LAN) or a wide area
network (WAN), or can be connected to an external computer (e.g.,
using an Internet service provider for connection through the
Internet) .

[0098] The flowcharts andblock diagrams in the accompanying drawings
illustrate the architecture, functionality, and operations of
possible implementations of the system, method, and computer program
product according to various embodiments of the present disclosure.
In this regard, each block in the flowcharts or block diagrams may
represent a module, a segment, or part of codes that contains one
or more executable instructions used to implement specified logic
functions. It should also be noted that, in some alternative
implementations, the functions noted in the blocks may occur out of
the order noted in the accompanying drawings. For example, two blocks
shown one after another may actually execute substantially inparallel,
or may sometimes execute in the reverse order, depending on the

functionality involved. It will also be noted that each block in the



block diagrams and/or flowcharts, and combinations of the blocks in
the Dblock diagrams and/or flowcharts can be implemented with
specialized hardware-based systems that perform the specified
functions or operations, or can be implemented with a combination
of specialized hardware and computer instructions.

[0099] The modules involved in the embodiments of the present
disclosure can be implemented in software or hardware. Names of the
modules do not constitute a limitation on the modules themselves under
a circumstance. For example, the playback switching module can also
be described as “a module that plays the second video through the
preset application when a preset video switching event is detected”.
[00100] The functions described above herein may be performed, at
least in part, by one or more hardware logic components. For example,
exemplary types of hardware logic components that may be used include:
a field programmable gate array (FPGA), an application specific
integrated circuit (ASIC), application specific standard parts
(ASSPs), a system on chip (SOC), a complex programmable logical device
(CPLD), etc.

[00101] In the context of the present disclosure, a machine-readable
medium may be a tangible medium that may contain or store a program
for use by or in connection with an instruction execution system,
apparatus, or device. The machine-readable medium may be a
machine-readable signal medium or a machine-readable storage medium.

The machine-readable mediummay include electronic, magnetic, optical,



electromagnetic, infrared, or semiconductor systems, apparatuses or
devices, or any suitable combination of the above. The
machine-readable storage medium may include one or more wire-based
electrical connections, a laptop disk, a hard drive, a random access
memory (RAM), a read-only memory (ROM), an erasable programmable
read-only memory (EPROM or a flash memory), fiber optics, a portable
compact disk read-only memory (CD-ROM), an optical storage device,
a magnetic storage device, or any suitable combination of the above.
[00102] According to one or more embodiments of the present disclosure,
Example 1 provides a video playback method, including:

[00103] detecting that a preset application switches from a
non-background running state to a background running state in a
process of playing a first video, where the preset application is
used to play a video stream;

[00104] continuously playing the first video in the background through
the preset application, and determining a second video from a second
video candidate set according to historical operation information
of a current user for the preset application and a preset background
video recommendation model, where the preset background video
recommendation model is used to determine a background playback video
to be recommended, the second video candidate set is used to filter
a video there-from in a background playback mode, the second video
candidate set is different from the first video candidate set, and

the first video candidate set is used to filter a video there-from



in a non-background playback mode; and

[00105] when a preset video switching event is detected, playing the
second video in the background through the preset application.
[00106] According to one or more embodiments of the present disclosure,
Example 2 is based on the method of Example 1. A video in the second
video candidate set satisfies a preset condition, and the preset
condition includes at least one of matching a preset video category,
a ratio of a duration containing voice content to a total duration
of the video being greater than a preset ratio threshold, and the
total duration of the video being greater than a preset duration
threshold.

[00107] According to one or more embodiments of the present disclosure,
Example 3 is based on the method of Example 1. After starting playing
the second video in the background through the preset application,
the method further includes:

[00108] when the preset video switching event is detected, playing
a third video in the background through the preset application, where
the third video is determined from the second video candidate set
according to the historical operation information of the current user
for the ©preset application and the preset Dbackground video
recommendation model.

[00109] According to one or more embodiments of the present disclosure,
Example 4 is based on the method of Example 1. Detecting a preset

video switching event includes:



[00110] detecting that the current video has finished playing; or,
[00111] receiving a video switching instruction input by the current
user.

[00112] According to one or more embodiments of the present disclosure,
Example 5 is based on the method of any one of Examples 1-4. The
historical operation information includes non-background historical
operation information and background  historical operation
information;

[00113] determining a second video from a second video candidate set
according to historical operation information of a current user for
the preset application and a preset background video recommendation
model includes:

[00114] inputting the non-background historical operation
information into a preset non-background video recommendation model,
and acquiring an intermediate output result of the preset
non-background video recommendation model, where the preset
non-background video recommendation model is used to determine a
non-background playback video to be recommended, and the intermediate
output result includes user feature information of the current user;
and

[00115] determining the second video from the second video candidate
set according to the user feature information of the current user,
the background historical operation information, and the preset

background video recommendation model.



[00116] According to one or more embodiments of the present disclosure,
Example 6 is based on the method of Example 5. Training data used
by the preset background video recommendation model in a training
phase includes at least one of the user feature information and a
user sample corresponding to the preset non-background vwvideo
recommendation model.

[00117] According to one or more embodiments of the present disclosure,
Example 7 is based on the method of Example 5. Determining a second
video from a second video candidate set according to historical
operation information of a current user for the preset application
and a preset background video recommendation model includes:
[00118] when it is determined that the data amount of the background
historical operation information is less than a preset data amount
threshold corresponding to the preset background video recommendation
model, determining the second video from the second video candidate
set according to the non-background historical operation information
and the preset non-background video recommendation model.

[00119] According to one or more embodiments of the present disclosure,
Example 8 is based on the method of Example 1. The second video
candidate set includes videos of a first type and videos of a second
type, the image information amount in the videos of the first type
is less than or equal to a first preset information amount threshold,
the image information amount in the videos of the second type is

greater than a second preset information amount threshold, and the



second preset information amount threshold is greater than or equal
to the first preset information amount threshold;

[00120] for the videos of the first type, input data when using the
preset background wvideo recommendation model includes audio
information in the videos of the first type; and

[00121] for the videos of the second type, input data when using the
preset background video recommendation model includes image
information and audio information in the videos of the first type.
[00122] According to one or more embodiments of the present disclosure,
Example 9 provides a video playback apparatus, including:
[00123] a state detection module, which is configured to detect
whether a preset application switches from a non-background running
state to a background running state in a process of playing a first
video, where the preset application is used to play a video stream;
[00124] a video determination module, which is configured to
continuously play, after detecting that the preset application
switches from the non-background running state to the background
running state in the process of playing the first video, the first
video in the background through the preset application, and determine
a second video from a second video candidate set according to
historical operation information of a current user for the preset
application and a preset background video recommendation model, where
the preset background video recommendation model is used to determine

a background playback video to be recommended, the second video



candidate set is used to filter a video there-from in a background
playback mode, the second video candidate set is different from the
first video candidate set, and the first video candidate set is used
to filter a video there-from in a non-background playback mode; and
[00125] a playback switching module, which is configured to play, when
a preset video switching event is detected, the second video in the

background through the preset application.



WHAT IS CLAIMED IS:

1. A video playback method, comprising:

detecting that a preset application switches from a non-background
running state to a background running state in a process of playing
a first video, wherein the preset application is used to play a video
stream;

continuously playing the first video in the background through the
preset application, and determining a second video from a second video
candidate set according to historical operation information of a
current user for the preset application and a preset background video
recommendation model, wherein the ©preset background video
recommendation model is used to determine a background playback video
to be recommended, the second video candidate set is used to filter
a video there-from in a background playback mode, the second video
candidate set is different from the first video candidate set, and
the first video candidate set is used to filter a video there-from
in a non-background playback mode; and

when a preset video switching event is detected, playing the second

video in the background through the preset application.

2. The method according to claim 1, wherein a video in the second

video candidate set satisfies a preset condition, and the preset

condition comprises at least one of matching a preset video category,



a ratio of a duration containing voice content to a total duration
of the video being greater than a preset ratio threshold, and the
total duration of the video being greater than a preset duration

threshold.

3. The method according to claim 1, after starting playing the second
video in the background through the preset application, further
comprising:

when the preset video switching event is detected, playing a third
video in the background through the preset application, wherein the
third video is determined from the second video candidate set
according to the historical operation information of the current user
for the ©preset application and the preset Dbackground video

recommendation model.

4. The method according to claim 1, wherein detecting the preset video
switching event comprises:
detecting that the current video has finished playing; or,

receiving a video switching instruction input by the current user.

5. The method according to any one of claims 1-4, wherein the
historical operation information comprises non-background
historical operation information and background historical operation

information;



the determining a second video from a second video candidate set
according to historical operation information of a current user for
the preset application and a preset background video recommendation
model comprises:

inputting the non-background historical operation information into
a preset non-background video recommendation model, and acquiring
an intermediate output result of the preset non-background wvideo
recommendation model, wherein the preset non-background video
recommendation model is used to determine a non-background playback
video to be recommended, and the intermediate output result comprises
user feature information of the current user; and

determining the second video from the second video candidate set
according to the user feature information of the current user, the
background historical operation information, and the preset

background video recommendation model.

6. The method according to claim 5, wherein training data used by
the preset background video recommendation model in a training phase
comprises at least one of the user feature information and a user
sample corresponding to the preset non-background video

recommendation model.

7. The method according to claim 5, wherein determining a second video

from a second video candidate set according to historical operation



information of a current user for the preset application and a preset
background video recommendation model comprises:

when it is determined that a data amount of the background historical
operation information is less than a preset data amount threshold
corresponding to the preset background video recommendation model,
determining the second video from the second video candidate set
according to the non-background historical operation information and

the preset non-background video recommendation model.

8. The method according to claim 1, wherein the second video candidate
set comprises videos of a first type and videos of a second type,
an image information amount in the videos of the first type is less
than or equal to a first preset information amount threshold, an image
information amount in the videos of the second type is greater than
a second preset information amount threshold, and the second preset
information amount threshold is greater than or equal to the first
preset information amount threshold;

for the videos of the first type, input data when using the preset
background video recommendation model comprises audio information
in the videos of the first type; and

for the videos of the second type, input data when using the preset
background video recommendation model comprises image information

and audio information in the videos of the first type.



9. A video playback apparatus, comprising:

a state detection module, which is configured to detect whether a
preset application switches from a non-background running state to
a background running state in a process of playing a first wvideo,
wherein the preset application is used to play a video stream;

a video determination module, which is configured to continuously
play, after detecting that the preset application switches from the
non-background running state to the background running state in the
process of playing the first video, the first video in the background
through the preset application, and determine a second video from
a second video candidate set according to historical operation
information of a current user for the preset application and a preset
background video recommendation model, wherein the preset background
video recommendation model is used to determine a background playback
video to be recommended, the second video candidate set is used to
filter a video there-from in a background playback mode, the second
video candidate set is different from the first video candidate set,
and the first video candidate set is used to filter a video there—-from
in a non-background playback mode; and

a playback switchingmodule, which is configured to play, when a preset
video switching event is detected, the second video in the background

through the preset application.

10. An electronic device, comprising a memory, a processor, and a



computer program that is stored in the memory and executable on the
processor, wherein when the processor executes the computer program,

the method of any one of claims 1-8 is implemented.

11. A computer-readable storage medium on which a computer program

is stored, wherein when the program is executed by a processor, the

method of any one of claims 1-8 is implemented.





