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VIRTUAL OBJECT IMAGE DISPLAY
METHOD AND APPARATUS, ELECTRONIC
DEVICE AND STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims a priority to the
Chinese patent application No. 202010963639.5 filed in
China on Sep. 14, 2020, a disclosure of which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of arti-
ficial intelligence, in particular to the field of computer
vision and deep learning.

BACKGROUND

[0003] Virtual objects may perform human-computer
interaction. For example, a virtual object may answer a
user’s question and communicate with the user in real time.
Therefore, the virtual objects are used in many industries
such as finance, customers, entertainment and education.
However, currently, a virtual object is mainly synthesized
through the cloud; after synthesis, a synthesized virtual
object image is transmitted to a terminal device through the
network, and then is displayed on the terminal device.

SUMMARY

[0004] The present disclosure provides a virtual object
image display method and apparatus, an electronic device
and a storage medium.

[0005] According to an aspect of the present disclosure, a
virtual object image display method is provided and includes
segmenting acquired voice to obtain voice segments, and
predicting lip shape sequence information for the voice
segments. The method also includes searching for a corre-
sponding lip shape image sequence based on the lip shape
sequence information, and performing lip fusion between
the lip shape image sequence and a virtual object baseplate
to obtain a virtual object image. The method also includes
displaying the virtual object image.

[0006] According to another aspect of the present disclo-
sure, a virtual object image display apparatus is provided
and includes a segmentation module, a prediction module, a
searching module, a fusion module, and a display module.
The segmentation module is configured to segment acquired
voice to obtain voice segments. The prediction module is
configured to predict lip shape sequence information for the
voice segments. The searching module is configured to
search for a corresponding lip shape image sequence based
on the lip shape sequence information. The fusion module is
configured to perform lip fusion between the lip shape image
sequence and a virtual object baseplate to obtain a virtual
object image. The display module is configured to display
the virtual object image.

[0007] According to another aspect of the present disclo-
sure, an electronic device is provided and includes, at least
one processor and a memory communicatively connected to
the at least one processor. The memory stores instructions
executable by the at least one processor to enable the at least
one processor to implement the virtual object image display
method provided in the present disclosure.
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[0008] According to another aspect of the present disclo-
sure, a non-transitory computer-readable storage medium
storing computer instructions is provided. The computer
instructions are used for causing the computer to perform the
virtual object image display method provided in the present
disclosure.

[0009] According to the technical solution of the embodi-
ment of the application, the virtual object image can be
obtained locally and displayed. In this way, since there is no
need to obtain virtual object images through the network, the
problem of unable to obtain virtual object images due to the
network environment can be avoided, thereby improving the
ability to obtain virtual object images.

[0010] It is to be understood that the contents in this
section are not intended to identify the key or critical
features of the embodiments of the present application, and
are not intended to limit the scope of the present application.
Other features of the present application will become readily
apparent from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The drawings are included to provide a better
understanding of the present disclosure and are not to be
construed as limiting the present disclosure. Wherein:
[0012] FIG. 1 is a flowchart of an exemplary virtual object
image display method provided in the present disclosure;
[0013] FIG. 2 is a flowchart of another exemplary virtual
object image display method provided in the present disclo-
sure;

[0014] FIG. 3 is a structural diagram of an exemplary
virtual object image display apparatus provided in the pres-
ent disclosure; and

[0015] FIG. 4 is a block diagram of an exemplary elec-
tronic device for implementing a virtual object image dis-
play method according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0016] Reference will now be made in detail to the exem-
plary embodiments of the present application, examples of
which are illustrated in the accompanying drawings,
wherein the various details of the embodiments of the
present application are included to facilitate understanding
and are to be considered as exemplary only. Accordingly, a
person skilled in the art should appreciate that various
changes and modifications can be made to the embodiments
described herein without departing from the scope and spirit
of the present application. Also, descriptions of well-known
functions and structures are omitted from the following
description for clarity and conciseness.

[0017] Referring to FIG. 1, FIG. 1 is a flowchart of a
virtual object image display method provided in the present
disclosure. As shown in FIG. 1, the method includes the
following steps.

[0018] Step S101: segmenting acquired voice to obtain
voice segments.
[0019] The foregoing acquired voice may be a voice to be

played by a virtual object, such as the virtual object’s
response voice to a voice provided by the user, or a voice
actively played by the virtual object.

[0020] In the present disclosure, the virtual object may be
a virtual person, which is not limited to this. For example,
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the virtual object may also be a virtual animal or other
virtual objects that support language playback.

[0021] In addition, the foregoing voice may also be a
segment of voice that is passed in each time, for example, a
sentence or a paragraph.

[0022] Further, the foregoing acquisition may be obtained
locally, for example: a local response voice predicted for a
voice provided by a user, which is not limited to this, for
example, a voice sent by other device.

[0023] The foregoing segmenting acquired voice to obtain
voice segments, may include: segmenting the acquired voice
according to a fixed length to obtain multiple fixed-length
voice segments.

[0024] Step S102: predicting lip shape sequence informa-
tion for the voice segments.

[0025] The foregoing predicting lip shape sequence infor-
mation for the voice segments, may include: sequentially
predicting the lip shape sequence information for multiple
voice segments.

[0026] The foregoing lip shape sequence information may
include a lip shape key point sequence or a lip shape index
sequence, i.e., including key points of multiple lip shapes or
an index of multiple lip shapes.

[0027] Further, the foregoing prediction may be directly
performed by using the voice segment. In this way, since
there is no need to extract voice features (such as mfcc
feature) of the voice segment, an efficiency of the prediction
can be improved. For example, when the foregoing voice
segment is a way format voice, this step may include:
predicting lip shape sequence information by directly using
the way voice segment. Of course, this is not limited in the
present disclosure. For example, for some segments, mfcc
features may be extracted and the mfcc features may be used
to predict lip shape sequence information.

[0028] Step S103: searching for a corresponding lip shape
image sequence based on the lip shape sequence informa-
tion.

[0029] The forgoing searching for a corresponding lip
shape image sequence based on the lip shape sequence
information, may include: searching for the lip shape image
sequence corresponding to the lip shape sequence informa-
tion in a lip shape image database. In this way, since the
corresponding lip shape image sequence is directly
searched, a calculation amount can be reduced and an
efficiency of obtaining the lip shape image sequence can be
improved.

[0030] Step S104: performing lip fusion between the lip
shape image sequence and a virtual object baseplate to
obtain a virtual object image.

[0031] The foregoing virtual object baseplate may be
pre-configured. The foregoing performing lip fusion
between the lip shape image sequence and a virtual object
baseplate to obtain a virtual object image, may include:
sequentially fusing lip images in the lip shape image
sequence with lips of the virtual object baseplate, thereby
obtaining multiple continuous virtual object images, i.e., a
virtual object image video.

[0032] Step S105: displaying the virtual object image.
[0033] In the present disclosure, when displaying the
virtual object image, the foregoing acquired voice may also
be played, thereby realizing synchronization of the image
and voice of the virtual object.

[0034] In the present disclosure, the voice segments may
be processed independently. For example, after obtaining a
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virtual object image corresponding to one voice segment, lip
shape sequence information for another voice segment is
predicted to obtain a virtual object image for the another
voice segment; or, after lip shape sequence information for
one voice segment is predicted, lip shape sequence infor-
mation for a next voice segment is predicted when the lip
shape sequence information for the one voice segment is
processed.

[0035] In the present disclosure, through the above steps,
the virtual object image corresponding to the voice can be
generated locally and displayed. In this way, since there is no
need to obtain virtual object images through the network, the
problem of unable to obtain virtual object images due to the
network environment can be avoided, thereby improving the
ability to obtain virtual object images to get rid of depen-
dence of virtual object-related products on network signals.
Further, since the voice is segmented into voice segments,
this can avoid the problem of inability to process the entire
voice at one time due to limited computing resources of the
electronic device, thereby further improving the ability of
the electronic device to obtain virtual object images. In
addition, since the processing is performed on the voice
segment, this can avoid the problem of unable to display the
corresponding virtual object image in time due to the
acquired voice being too long, thereby achieving the effect
of timely displaying the virtual object image.

[0036] It should be noted that the present disclosure may
be applied to an electronic device, such as a mobile terminal,
a computer, a smart watch, a television, and other electronic
devices with display functions.

[0037] As an optional embodiment, the predicting lip
shape sequence information for the voice segments,
includes:

[0038] inputting the voice segments into a prediction
model for prediction to obtain the lip shape sequence
information for the voice segments, where the prediction
model is an end-to-end model in which an input is voice
segments and an output is lip shape sequence information.

[0039] The foregoing prediction model may be pre-
trained. For example, the model is trained by using a voice
segment as a training sample, to obtain an end-to-end model
in which an input is voice segments and an output is lip
shape sequence information. Of course, the foregoing pre-
diction model may also be configured by other devices in
advance.

[0040] In this embodiment, since the voice segment is
directly input into the prediction model for prediction, there
is no need to perform operations of extracting voice data
features, which can improve operation efficiency. For
example, a way voice segment may be directly input into the
prediction model for prediction, to obtain the lip shape
sequence information.

[0041] It should be noted that the present disclosure does
not limit the prediction performed by the foregoing predic-
tion model. For example, in some scenarios, voice data
features may also be extracted for prediction. For example,
for some high-performance electronic devices, voice data
features may be extracted for prediction.

[0042] As an optional embodiment, the segmenting
acquired voice to obtain voice segments, includes:

[0043] segmenting the acquired voice to obtain multiple
voice segments, where there is a partial overlap between
adjacent voice segments.
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[0044] The predicting lip shape sequence information for
the voice segments, includes:

[0045] sequentially predicting lip shape sequence infor-
mation for the multiple voice segments.

[0046] A length of the foregoing partial overlap may be
pre-configured, which may be flexibly set according to
application scenarios or business requirements.

[0047] In this embodiment, due to the partial overlap
between adjacent voice segments, it can be realized that each
voice segment retains contextual information between the
voice segments, thereby improving the accuracy of predic-
tion of the lip shape sequence information.

[0048] In addition, since the lip shape sequence informa-
tion for the multiple voice segments is predicted sequen-
tially, the virtual object image corresponding to each voice
segment can be obtained in time, thereby avoiding the
problem of unable to obtain the virtual object image in time
due to the acquired speech being excessively long. For
example, end-to-end processing is performed on each voice
segment, that is, after a virtual object image of one voice
segment is obtained, a next voice segment is processed to
obtain a virtual object image corresponding to the voice
segment.

[0049] Optionally, the searching for a corresponding lip
shape image sequence based on the lip shape sequence
information, includes:

[0050] removing lip shape information of an overlapping
voice from lip shape sequence information of a first voice
segment to obtain updated lip shape sequence information,
and searching for a corresponding lip shape image sequence
based on the updated lip shape sequence information;
[0051] where the overlapping voice is an overlapping
voice between the first voice segment and a second voice
segment, and the first voice segment and the second voice
segment are any two adjacent voice segments in the multiple
voice segments.

[0052] The foregoing second voice segment may be a
previous voice segment of the first voice segment, so that lip
shape information corresponding to an overlapping voice
between each voice segment and its previous voice segment
can be removed from each voice segment, thereby ensuring
that a final displayed virtual object image will not have a
problem of overlapping, and improving display effects of the
virtual object image. Of course, the foregoing second voice
segment may also be a subsequent voice segment of the first
voice segment, and the same effect can be achieved.
[0053] It should be noted that the present disclosure is not
limited to removing the lip shape information of the over-
lapping voice. For example, it is also possible to remove an
overlapping lip shape image instead of the overlapping lip
shape information, and the same effect can be achieved.
[0054] As an optional embodiment, the performing lip
fusion between the lip shape image sequence and a virtual
object baseplate, includes:

[0055] dividing the lip shape image sequence into M lip
shape images, where M is an integer greater than 1;
[0056] wusing M cores included in a processor to perform
lip fusion on the M lip shape images with the virtual object
base plate in parallel.

[0057] The foregoing M may be the maximum number of
CPU cores of the electronic device.

[0058] For example, the foregoing lip shape image
sequence includes N lip shape images, the N lip shape
images are divided into M parts, and then the first, . . . , M-th
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lip shape picture are simultaneously transmitted to the first,
... s M-th core of the device for processing; after processing,
the first M frames are directly output; then, (M+1)-th,
(2*M)-th lip shape image are simultaneously transmitted to

the first, . . ., M-th core of the device for processing, and so
on.
[0059] In this embodiment, through the foregoing parallel

processing, the efficiency of fusing images can be improved.
For example, the time required to fuse N lip shape images
can be reduced by N/M times.

[0060] As an optional embodiment, the segmenting
acquired voice to obtain voice segments, includes:

[0061] in case that a current network environment is a
preset network environment, segmenting the acquired voice
to obtain the voice segments.

[0062] The method further includes:

[0063] in case that the current network environment is not
the preset network environment, transmitting the acquired
voice to the cloud, receiving virtual object images corre-
sponding to the voice returned by the cloud, and displaying
the virtual object images corresponding to the voice.
[0064] The foregoing preset network environment may be
a network disconnection environment, a slow network envi-
ronment or an environment with limited processing process
of the electronic device.

[0065] In this embodiment, modes of acquiring virtual
object images can be flexibly selected according to the
current network environment, thereby improving the pro-
cessing capabilities of the electronic device.

[0066] According to the technical solution of the present
disclosure, the virtual object image can be obtained locally
and displayed. In this way, since there is no need to obtain
virtual object images through the network, the problem of
unable to obtain virtual object images due to the network
environment can be avoided, thereby improving the ability
to obtain virtual object images.

[0067] Referringto FIG. 2, FIG. 2 is a flowchart of another
virtual object image display method provided in the present
disclosure. As shown in FIG. 2, the method includes the
following steps.

[0068] Step S201: inputting a piece of voice;

[0069] Step S202: segmenting the voice to obtain fixed-
length voice segments with partial overlap;

[0070] Step S203: taking out one voice segment, and
predicting corresponding lip shape key point or an index
sequence through a sequence model;

[0071] Step S204: searching in a lip shape image database
to obtaining a corresponding lip shape image sequence;
[0072] Step S205: dividing the lip shape image sequence
into M parts and putting the M parts into M queues, where
M is the number of processor cores of an electronic device;
[0073] Step S206: taking out one image from each queue
and transmitting the image to the core of each processor for
performing parallel calculation of lip shape fusion; in case
that each queue is empty, returning to the step S203 to
process another voice segment;

[0074] Step S207: sequentially playing the images on a
screen.
[0075] Referring to FIG. 3, FIG. 3 is a structural diagram

of a virtual object image display apparatus provided in the
present disclosure. As shown in FIG. 3, the virtual object
image display apparatus 300 includes:

[0076] a segmentation module 301 used to segment
acquired voice to obtain voice segments;
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[0077] a prediction module 302 used to predict lip shape
sequence information for the voice segments;

[0078] a searching module 303 used to search for a
corresponding lip shape image sequence based on the lip
shape sequence information;

[0079] a fusion module 304 used to perform lip fusion
between the lip shape image sequence and a virtual object
baseplate to obtain a virtual object image;

[0080] a display module 305 used to display the virtual
object image.
[0081] Optionally, the prediction module 302 is used to

input the voice segments into a prediction model for pre-
diction to obtain the lip shape sequence information for the
voice segments, where the prediction model is an end-to-end
model in which an input is voice segments and an output is
lip shape sequence information.

[0082] Optionally, the segmentation module 301 is used to
segment the acquired voice to obtain multiple voice seg-
ments, where there is a partial overlap between adjacent
voice segments.

[0083] The prediction module 302 is used to sequentially
predict lip shape sequence information for the multiple voice
segments.

[0084] Optionally, the search module 303 is used to
remove lip shape information of an overlapping voice from
lip shape sequence information of a first voice segment to
obtain updated lip shape sequence information, and search
for a corresponding lip shape image sequence based on the
updated lip shape sequence information;

[0085] where the overlapping voice is an overlapping
voice between the first voice segment and the second voice
segment, and the first voice segment and the second voice
segment are any two adjacent voice segments in the multiple
voice segments.

[0086] Optionally, the fusion module 304 is used to divide
the lip shape image sequence into M lip shape images, where
M is an integer greater than 1; use M cores included in a
processor to perform lip fusion on the M lip shape images
with the virtual object base plate in parallel.

[0087] The apparatus provided in this embodiment can
implement each process implemented in the method
embodiment shown in FIG. 1 and can achieve the same
beneficial effects. To avoid repetition, details are not
described herein again.

[0088] According to the embodiments of the present dis-
closure, the present disclosure further provides an electronic
device and a non-transitory computer-readable storage
medium storing computer instructions.

[0089] FIG. 4 is a block diagram of an electronic device of
a virtual object image display method according to an
embodiment of the present application. The electronic
device is intended to represent various forms of digital
computers, such as laptop computers, desktop computers,
workstations, personal digital assistants, servers, blade serv-
ers, mainframe computers, and other suitable computers.
The electronic device may also represent various forms of
mobile devices, such as personal digital processing, cellular
telephones, smart phones, wearable devices, and other simi-
lar computing devices. The components shown herein, their
connections and relationships, and their functions are by
way of example only and are not intended to limit the
implementations of the present application described and/or
claimed herein.
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[0090] As shown in FIG. 4, the electronic device includes:
one or more processors 401, a memory 402, and interfaces
for connecting various components, including high-speed
interfaces and low-speed interfaces. The various compo-
nents are interconnected using different buses and may be
mounted on a common motherboard or otherwise as desired.
The processor may process instructions for execution within
the electronic device, including instructions stored in the
memory or on the memory to display graphical information
of' a Graphical User Interface (GUI) on an external input/
output device, such as a display device coupled to the
interface. In other embodiments, multiple processors and/or
multiple buses and multiple memories may be used with
multiple memories if desired. Similarly, multiple electronic
devices may be connected, each providing part of the
necessary operations (e.g., as an array of servers, a set of
blade servers, or a multiprocessor system). In FIG. 4, one
processor 401 is taken as an example.

[0091] The memory 402 is a non-transitory computer-
readable storage medium provided herein. The memory
stores instructions executable by at least one processor to
enable the at least one processor to implement the virtual
object image display method provided herein. The non-
transitory computer-readable storage medium of the present
application stores computer instructions for enabling a com-
puter to implement the virtual object image display method
provided herein.

[0092] The memory 402, as a non-transitory computer-
readable storage medium, may be used to store non-transi-
tory software programs, non-transitory computer-executable
programs, and modules, such as program instructions/mod-
ules (e.g., the segmentation module 301, the prediction
module 302, the searching module 303, the fusion module
304 and the display module 305 shown in FIG. 3) corre-
sponding to the virtual object image display method of
embodiments of the present application. The processor 401
executes various functional applications of the server and
data processing, i.e., a virtual object image display method
in the above-mentioned method embodiment, by operating
non-transitory software programs, instructions, and modules
stored in the memory 402.

[0093] The memory 402 may include a program storage
area and a data storage area, wherein the program storage
area may store an application program required by an
operating system and at least one function; the data storage
area may store data created according to the use of the
electronic device of the virtual object image display method,
etc. In addition, the memory 402 may include a high speed
random access memory, and may also include a non-tran-
sitory memory, such as at least one magnetic disk storage
device, a flash memory device, or other non-transitory solid
state memory device. In some embodiments, the memory
402 may optionally include memories remotely located with
respect to processor 401, which may be connected via a
network to the electronic device of the virtual object image
display method. Examples of such networks include, but are
not limited to, the Internet, intranet, local area networks,
mobile communication networks, and combinations thereof.
[0094] The electronic device of the virtual object image
display method may further include: an input device 403 and
an output device 404. The processor 401, the memory 402,
the input device 403, and the output device 404 may be
connected via a bus or otherwise. FIG. 4 takes a bus
connection as an example.
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[0095] The input device 403 may receive input numeric or
character information and generate key signal inputs related
to user settings and functional controls of the electronic
device of the virtual object image display method, such as
input devices including touch screens, keypads, mice, track
pads, touch pads, pointing sticks, one or more mouse but-
tons, trackballs, joysticks, etc. The output device 404 may
include display devices, auxiliary lighting devices (e.g.,
LEDs), tactile feedback devices (e.g., vibration motors), and
the like. The display device may include, but is not limited
to, a Liquid Crystal Display (LCD), a Light Emitting Diode
(LED) display, and a plasma display. In some embodiments,
the display device may be a touch screen.

[0096] Various embodiments of the systems and tech-
niques described herein may be implemented in digital
electronic circuit systems, integrated circuit systems, Appli-
cation Specific Integrated Circuits (ASICs), computer hard-
ware, firmware, software, and/or combinations thereof.
These various embodiments may include: implementation in
one or more computer programs which can be executed
and/or interpreted on a programmable system including at
least one programmable processor, and the programmable
processor may be a dedicated or general-purpose program-
mable processor which can receive data and instructions
from, and transmit data and instructions to, a memory
system, at least one input device, and at least one output
device.

[0097] These computing programs (also referred to as
programs, software, software applications, or codes) include
machine instructions of a programmable processor, and may
be implemented using high-level procedural and/or object-
oriented programming languages, and/or assembly/machine
languages. As used herein, the terms “machine-readable
medium” and “computer-readable medium” refer to any
computer program product, device, and/or apparatus (e.g.,
magnetic disk, optical disk, memory, programmable logic
device (PLD)) for providing machine instructions and/or
data to a programmable processor, including a machine-
readable medium that receives machine instructions as
machine-readable signals. The term “machine-readable sig-
nal” refers to any signal used to provide machine instruc-
tions and/or data to a programmable processor.

[0098] To provide for interaction with a user, the systems
and techniques described herein may be implemented on a
computer having: a display device (e.g., a Cathode Ray Tube
(CRT) or Liquid Crystal Display (LCD) monitor) for dis-
playing information to a user; and a keyboard and a pointing
device (e.g., a mouse or a trackball) by which a user can
provide input to the computer. Other types of devices may
also be used to provide interaction with a user; for example,
the feedback provided to the user may be any form of
sensory feedback (e.g., visual feedback, audile feedback, or
tactile feedback); and input from the user may be received
in any form, including acoustic input, audio input, or tactile
input.

[0099] The systems and techniques described herein may
be implemented in a computing system that includes a
background component (e.g., as a data server), or a com-
puting system that includes a middleware component (e.g.,
an application server), or a computing system that includes
a front-end component (e.g., a user computer having a
graphical user interface or a web browser through which a
user may interact with embodiments of the systems and
techniques described herein), or in a computing system that
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includes any combination of such background component,
middleware component, or front-end component. The com-
ponents of the system may be interconnected by digital data
communication (e.g., a communication network) of any
form or medium. Examples of the communication network
include: Local Area Networks (LANs), Wide Area Networks
(WANSs), and the Internet.

[0100] The computer system may include a client and a
server. The client and the server are typically remote from
each other and typically interact through a communication
network. A relationship between the client and the server is
generated by computer programs operating on respective
computers and having a client-server relationship with each
other.

[0101] According to the technical solution of the embodi-
ment of the application, the virtual object image can be
obtained locally and displayed. In this way, since there is no
need to obtain virtual object images through the network, the
problem of unable to obtain virtual object images due to the
network environment can be avoided, thereby improving the
ability to obtain virtual object images.

[0102] It will be appreciated that the various forms of flow,
reordering, adding or removing steps shown above may be
used. For example, the steps recited in the present applica-
tion may be performed in parallel or sequentially or may be
performed in a different order, so long as the desired results
of'the technical solutions disclosed in the present application
can be achieved, and no limitation is made herein.

[0103] The above-mentioned embodiments are not to be
construed as limiting the scope of the present application. It
will be apparent to a person skilled in the art that various
modifications, combinations, sub-combinations and substi-
tutions are possible, depending on design requirements and
other factors. Any modifications, equivalents, and improve-
ments within the spirit and principles of this application are
intended to be included within the scope of the present
application.

What is claimed is:

1. A virtual object image display method, comprising:

segmenting acquired voice to obtain voice segments;

predicting lip shape sequence information for the voice
segments;

searching for a corresponding lip shape image sequence
based on the lip shape sequence information;

performing lip fusion between the lip shape image
sequence and a virtual object baseplate to obtain a
virtual object image; and

displaying the virtual object image.

2. The method according to claim 1, wherein predicting

the lip shape sequence information for the voice segments
comprises:

inputting the voice segments into a prediction model for
prediction to obtain the lip shape sequence information
for the voice segments, wherein the prediction model is
an end-to-end model in which an input is voice seg-
ments and an output is lip shape sequence information.

3. The method according to claim 1, wherein:

segmenting the acquired voice to obtain voice segments
comprises segmenting the acquired voice to obtain a
plurality of voice segments, wherein there is a partial
overlap between adjacent voice segments; and
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predicting the lip shape sequence information for the
voice segments comprises sequentially predicting lip
shape sequence information for the multiple voice
segments.
4. The method according to claim 3, wherein:
searching for the corresponding lip shape image sequence
based on the lip shape sequence information comprises
removing lip shape information of an overlapping voice
from lip shape sequence information of a first voice
segment to obtain updated lip shape sequence informa-
tion, and searching for a corresponding lip shape image
sequence based on the updated lip shape sequence
information;
the overlapping voice is an overlapping voice between the
first voice segment and a second voice segment; and
the first voice segment and the second voice segment are
any two adjacent voice segments in the voice segments.
5. The method according to claim 1, wherein performing
the lip fusion between the lip shape image sequence and a
virtual object baseplate comprises:
dividing the lip shape image sequence into M lip shape
images, wherein M is an integer greater than 1; and
using M cores included in a processor to perform lip
fusion on the M lip shape images with the virtual object
base plate in parallel.
6. An electronic device, comprising:
at least one processor; and
a memory communicatively connected to the at least one
processor; wherein, the memory stores instructions
executable by the at least one processor to enable the at
least one processor to:
segment acquired voice to obtain voice segments;
predict lip shape sequence information for the voice
segments;
search for a corresponding lip shape image sequence
based on the lip shape sequence information;
perform lip fusion between the lip shape image sequence
and a virtual object baseplate to obtain a virtual object
image; and
display the virtual object image.
7. The electronic device according to claim 6, wherein the
at least one processor is further configured to:
input the voice segments into a prediction model for
prediction to obtain the lip shape sequence information
for the voice segments, wherein the prediction model is
an end-to-end model in which an input is voice seg-
ments and an output is lip shape sequence information.
8. The electronic device according to claim 6, wherein the
at least one processor is further configured to:
segment the acquired voice to obtain a plurality of voice
segments, wherein there is a partial overlap between
adjacent voice segments;
sequentially predict lip shape sequence information for
the multiple voice segments.
9. The electronic device according to claim 8, wherein the
at least one processor is further configured to:
remove lip shape information of an overlapping voice
from lip shape sequence information of a first voice
segment to obtain updated lip shape sequence informa-
tion, and search for a corresponding lip shape image
sequence based on the updated lip shape sequence
information;
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wherein the overlapping voice is an overlapping voice
between the first voice segment and a second voice
segment, and the first voice segment and the second
voice segment are any two adjacent voice segments in
the voice segments.
10. The electronic device according to claim 6, wherein
the at least one processor is further configured to:
divide the lip shape image sequence into M lip shape
images, wherein M is an integer greater than 1; and

use M cores included in a processor to perform lip fusion
on the M lip shape images with the virtual object base
plate in parallel.

11. A non-transitory computer-readable storage medium
storing computer instructions for causing the computer to:

segment acquired voice to obtain voice segments;

predict lip shape sequence information for the voice
segments;
search for a corresponding lip shape image sequence
based on the lip shape sequence information;

perform lip fusion between the lip shape image sequence
and a virtual object baseplate to obtain a virtual object
image; and

display the virtual object image.

12. The non-transitory computer-readable storage
medium according to claim 11, wherein the computer
instructions are further configured to cause the computer to:

input the voice segments into a prediction model for

prediction to obtain the lip shape sequence information
for the voice segments, wherein the prediction model is
an end-to-end model in which an input is voice seg-
ments and an output is lip shape sequence information.

13. The non-transitory computer-readable storage
medium according to claim 11, wherein the computer
instructions are further configured to cause the computer to:

segment the acquired voice to obtain a plurality of voice

segments, wherein there is a partial overlap between
adjacent voice segments; and

sequentially predict lip shape sequence information for

the multiple voice segments.
14. The non-transitory computer-readable storage
medium according to claim 13, wherein the computer
instructions are further configured to cause the computer to:
remove lip shape information of an overlapping voice
from lip shape sequence information of a first voice
segment to obtain updated lip shape sequence informa-
tion, and search for a corresponding lip shape image
sequence based on the updated lip shape sequence
information; and
wherein the overlapping voice is an overlapping voice
between the first voice segment and a second voice
segment, and the first voice segment and the second
voice segment are any two adjacent voice segments in
the voice segments.
15. The non-transitory computer-readable storage
medium according to claim 11, wherein the computer
instructions are further configured to cause the computer to:
divide the lip shape image sequence into M lip shape
images, wherein M is an integer greater than 1; and

use M cores included in a processor to perform lip fusion
on the M lip shape images with the virtual object base
plate in parallel.
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