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METHODS, APPARATUSES, ELECTRONIC DEVICES, AND STORAGE

MEDIA FOR DRIVING INTERACTION OBJECT

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This patent application claims priority to Chinese Patent Application No.
201911195280.5 filed on November 28, 2019, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD
[0002] The present disclosure relates to the field of computer vision technologies,
and in particular, to methods, apparatuses, electronic devices and storage media for

driving an interaction object.

BACKGROUND
[0003] Various human-machine interactions are mostly in a manner that input is
acquired based on keys, touches and voices, and images and texts are presented on a
display screen as response. Currently, virtual characters are improved mostly on the
basis of a voice assistant and merely output voices which are input through a device. A
dialog between a user and a virtual character may be delayed and the virtual characters
cannot respond to the user according to a speaking state of the user, which leads to an

unnatural interaction.

SUMMARY
[0004] According to an aspect of the present disclosure, a method of driving an
interaction object is provided, including: obtaining an audio signal at a periphery of a
display device; obtaining, based on the audio signal, first driving data for driving the

interaction object to respond; monitoring, in response to outputting the first driving data,
1



10

15

20

the audio signal for detecting a sound of a target object; driving, based on a presence
state of the sound of the target object in the audio signal, the interaction object to
respond.

[0005] In combination with any embodiment provided by the present disclosure,
obtaining, based on the audio signal, the first driving data for driving the interaction
object to respond includes, determining, in response to that target information is
detected in the audio signal, a first specified action matching the target information;
and obtaining the first driving data for driving the interaction object to perform the first
specified action.

[0006] In combination with any embodiment provided by the present disclosure, the
first driving data includes at least one of first audio driving data or first action driving
data, and the first audio driving data is regarding a sound generated by performing the
first specified action. Monitoring, in response to outputting the first driving data, the
audio signal for detecting the sound of the target object includes one of: driving, in
response to outputting the first action driving data, the interaction object to perform the
first specified action and monitor the audio signal for detecting the sound of the target
object; or, monitoring, in response to outputting a sound based on the first audio driving
data, the audio signal for detecting the sound of the target object.

[0007] In combination with any embodiment provided by the present disclosure,
driving, based on the presence state of the sound of the target object in the audio signal,
the interaction object to respond includes driving, in response to that the sound of the
target object is detected within a first preset time, the interaction object to perform the
first specified action repeatedly.

[0008] In combination with any embodiment provided by the present disclosure,



10

15

20

driving, based on the presence state of the sound of the target object in the audio signal,
the interaction object to respond includes driving, in response to that the sound of the
target object is not detected within a first preset time, the interaction object to return to
an initial posture after the first specified action is ended.

[0009] In combination with any embodiment provided by the present disclosure, the
method further includes, in a case that the interaction object is driven to return to the
initial posture after the first specified action is ended, obtaining, based on the audio
signal, second driving data for driving the interaction object to respond, wherein the
second driving data includes at least one of second audio driving data or second action
driving data; and driving, based on the second driving data, the interaction object to
respond.

[0010] In combination with any embodiment provided by the present disclosure,
obtaining, based on the audio signal, the second driving data for driving the interaction
object to respond includes, sending the audio signal to a server, such that the server
generates, based on the audio signal, the second driving data for driving the interaction
object to respond; and receiving the second driving data from the server.

[0011] In combination with any embodiment provided by the present disclosure, the
method further includes, in a case that the interaction object is driven to return to the
initial posture after the first specified action is ended, calling, in response to not
receiving the second driving data from the server within a second preset time, preset
third driving data for driving the interaction object to respond, where the third driving
data includes at least one of third audio driving data or third action driving data.
[0012] In combination with any embodiment provided by the present disclosure, the

method further includes, detecting an intensity of environmental noise based on the
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audio signal; and adjusting, based on the intensity of environmental noise, a volume of
a sound output from the display device during the interaction object responding.
[0013] In combination with any embodiment provided by the present disclosure, a
plurality of audio signals are obtained by a plurality of sound detection modules
distributed in different directions with respect to the display device; and the method
further includes, determining an intensity of environmental noise in different directions
based on the multiple audio signals respectively obtained by the sound detection
modules; and driving the interaction object to guide the target object to change a
position for interaction based on the intensity of environmental noise in different
directions.

[0014] According to an aspect of the present disclosure, an apparatus for driving an
interaction object is provided, including: a first obtaining unit, configured to obtain an
audio signal at a periphery of a display device; a second obtaining unit, configured to
obtain, based on the audio signal, first driving data for driving the interaction object to
respond; a monitoring unit, configured to monitor, in response to outputting the first
driving data, the audio signal for detecting a sound of a target object; and a first driving
unit, configured to drive, based on a presence state of the sound of the target object in
the audio signal, the interaction object to respond.

[0015] In combination with any embodiment provided by the present disclosure, the
second obtaining unit is configured to, determine, in response to that target information
is detected in the audio signal, a first specified action matching the target information;
obtain the first driving data for driving the interaction object to perform the first
specified action.

[0016] In combination with any embodiment provided by the present disclosure, the
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first driving data includes at least one of first audio driving data or first action driving
data, the first audio driving data is regarding a sound generated by performing the first
specified action; the monitoring unit is configured to, drive, in response to outputting
the first action driving data, the interaction object to perform the first specified action,
and monitor the audio signal for detecting the sound of the target object; or, monitor, in
response to outputting a sound based on the first audio driving data, the audio signal
for detecting the sound of the target object.

[0017] In combination with any embodiment provided by the present disclosure, the
first driving unit is configured to, drive, in response to that the sound of the target object
is detected within a first preset time, the interaction object to perform the first specified
action repeatedly.

[0018] In combination with any embodiment provided by the present disclosure, the
first driving unit is configured to, drive, in response to that the sound of the target object
IS not detected within a first preset time, the interaction object to return to an initial
posture after the first specified action is ended.

[0019] In combination with any embodiment provided by the present disclosure, the
apparatus further includes a second driving unit configured to, obtain, in a case that the
interaction object is driven to return to the initial posture after the first specified action
is ended, obtain, based on the audio signal, second driving data for driving the
interaction object to respond, wherein the second driving data comprises at least one of
second audio driving data or second action driving data, and drive, based on the second
driving data, the interaction object to respond.

[0020] Incombination with any embodiment provided by the present disclosure, when

obtaining, based on the audio signal, the second driving data for driving the interaction
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object to respond, the second driving unit is configured to send the audio signal to a
server, such that the server generates, based on the audio signal, the second driving data
for driving the interaction object to respond, and receive the second driving data from
the server.

[0021] In combination with any embodiment provided by the present disclosure, the
apparatus further includes a third driving unit configured to in a case that the interaction
object is driven to return to the initial posture after the first specified action is ended,
call, in response to not receiving the second driving data from the server within a second
preset time, preset third driving data for driving the interaction object to respond, where
the third driving data includes at least one of third audio driving data or third action
driving data.

[0022] In combination with any embodiment provided by the present disclosure, the
apparatus further includes an adjustment unit configured to, detect an intensity of
environmental noise based on the audio signal, and adjust, based on the intensity of
environmental noise, a volume of a sound output from the display device during the
interaction object responding.

[0023] In combination with any embodiment provided by the present disclosure, a
plurality of audio signals are obtained through a plurality of sound detection modules
distributed in different directions with respect to the display device, and the apparatus
further includes a fourth driving unit configured to determine an intensity of
environmental noise in different directions based on the audio signals respectively
obtained by the sound detection modules; and drive, based on the intensity of
environmental noise in the different directions, the interaction object to guide the target

object to change a position for interaction.
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[0024] According to an aspect of the present disclosure, a display device equipped
with a transparent display screen for displaying an interaction object is provided, and
the display device performs operations in the method in any of the above embodiments
to drive the interaction object displayed in the transparent display screen to respond to
a target object.

[0025] According to an aspect of the present disclosure, an electronic device is
provided, including: a processor, and a memory for storing a computer program
executable on the processor; wherein when executing the computer program, the
processor is caused to implement the method in any of the above embodiments

[0026] According to an aspect of the present disclosure, a computer readable storage
medium is provided for storing a computer program, wherein the computer program is
executed to perform the operations in the method according to any of the above
embodiments.

[0027] Methods, apparatuses, electronic devices, and a storage media for driving an
interaction object are provided according to embodiments of the present disclosure. An
interaction object is driven to respond to a target object based on an audio signal at the
periphery of a display device, the audio signal is monitored to detect a sound of the
target object once first driving data is output, and the interaction object is driven to
respond based on a presence state of the sound of the target object. As such, while
performing an action, the interaction object may adjust the action based on the speaking
state of the target object. The interaction between the interaction object and the target
object may be more realistic and natural, and a higher-level communication

requirement of the target object may be satisfied.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0028] To describe more clearly one or more embodiments of the present description
or technical solutions in the prior art, the following briefly introduces the drawings
required for describing the embodiments or the prior art. Obviously, the drawings
described below are merely some embodiments described in one or more embodiments
of the present description. For a person of ordinary skill in the art, without involving
any inventive effort, Other figures may also be obtained from these figures.

[0029] FIG. 1 is a schematic diagram of a display device in a method of driving an

interaction object according to an embodiment of the present disclosure.

[0030] FIG. 2 is a flowchart of driving an interaction object according to an
embodiment of the present disclosure.
[0031] FIG. 3is a structural diagram of an apparatus for driving an interaction object
according to an embodiment of the present disclosure.
[0032] FIG. 4 is a structural diagram of an electronic device according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0033] Exemplary embodiments will be described in detail herein, examples of which
are shown in the accompanying drawings. The following description relates to the
drawings, unless otherwise indicated, the same numerals in the different figures
represent the same or similar elements. The embodiments described in the following
exemplary embodiments do not represent all embodiments consistent with the present
disclosure. Rather, they are merely examples of the device and method consistent with
some aspects of the disclosure as detailed in the appended claims.

[0034] The term “and/or” herein is merely an association relationship describing an
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associated object, and represents that there may be three relationships, for example, A
and/or B, and may represent: A exists separately, A and B exist separately, and B exists
separately. In addition, the term “at least one’ herein denotes any combination of at least
two of any one or more of a plurality of, for example, at least one of A, B, and C, and
may denote any one or more elements selected from the set consisting of A, B, and C.

[0035] A method of driving an interaction object is provided according to an
embodiment of the present disclosure. The method may be performed by an electronic
device such as a terminal device or a server. The terminal device may be a fixed
terminal or a mobile terminal, for example, mobile phones, tablet computers, game
machines, desktop machines, advertising machines, integrated machines, or vehicle-
mounted terminals. The method may also be performed by a processor invoking
computer readable instructions stored in a memory.

[0036] In embodiments of the present disclosure, the interaction object may be any
object capable of interacting with the target object, including a virtual character, a
virtual animal, a virtual item, a cartoon image, and other virtual images implementing
interaction functions. The target object may be a user, or a robot, or other smart device.
The interaction mode between the interaction object and the target object may be an
active interaction mode or a passive interaction mode. In an embodiment, the target
object may send a demand by making a gesture or a body movement, and trigger
interaction of the interaction object with the target object in an active interaction manner.
In another example, the target object may be caused to interact with the interaction
object in a passive manner in which the interaction object actively greets the target
object, prompts the target object to make an action or the like.

[0037] The interaction object may be displayed by a display device, and the display
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device may be an electronic device with a display function, such as an integrated
machine, a projector, a virtual reality (VR) device and an augmented reality (AR)
device which have a display, or a display device with a special display effect.

[0038] FIG. 1 illustrates a display device according to an embodiment of the present
disclosure. As shown in FIG. 1, the display device has a transparent display screen on
which a virtual scene and an interaction object with stereoscopic effect are displayed.
For example, the interaction object displayed on the transparent display screen in FIG.
1isavirtual cartoon character. In some embodiments, the terminal device in the present
disclosure may be the above display device in which a memory and a processor are
deployed. The memory is configured to store computer instructions executable on the
processor. The processor is configured to, when executing the computer instructions,
perform the method of driving the interaction object according to the present disclosure,
to drive the interaction object displayed on the transparent display screen to respond to
the target object.

[0039] In some embodiments, the interaction object may make a specified action,
present an expression, or send a specified audio to the target object, in response to that
a display device receives driving data for driving an interaction object to make an action,
present an expression or output audio. Driving data may be generated based on the
action, the expression, an identity, a preference, etc. of the target object at the periphery
of the display device, to drive the interaction object to respond, thereby providing a
simulated service for the target object. In the process of interaction between the
interaction object and the target object, there is a situation in which the interaction
object cannot make an appropriate response based on the behavior of the target object,

for example, when the target object stops speaking and indexes, the interaction object
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maintains a stationary state, such that the target object feels an obstacle to communicate
with the interaction object and the use experience is decreased. Based on this, a method
of driving an interaction object is provided according to an embodiment of the present
disclosure to improve interaction experience of the target object with the interaction
object in an interaction process.

[0040] FIG. 2 illustrates a flowchart of driving an interaction object according to an
embodiment of the present disclosure. As shown in FIG. 2, the method includes steps
201 to 204.

[0041] At Step 201, an audio signal at a periphery of a display device is obtained.
[0042] The periphery of the display device includes a spatial range in any direction
where the display device is located, for example, may include one or more directions
of a forward direction, a lateral direction, a rear direction, and an upper direction of the
display device. The spatial range is determined based on a range of the audio signal
with a preset intensity received by a sound detection module for detecting the audio
signal.

[0043] The sound detection module for detecting the audio signal at the periphery of
the display device may include a microphone and a processor, where the processor is
configured to process the sound signal obtained by the microphone and output the audio
signal. The sound detection module may be disposed in the display device as a built-in
module of the display device, or independent of the display device as an external device.
[0044] When the number of sound detection modules is more than one, the sound
detection modules may be disposed at different positions of the display device, to obtain
sound signals in different directions at the periphery of the display device, or disposed

in one of directions at the periphery of the display device to collectively obtain the
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sound signal in this direction. The position of the sound detection module may be
determined based on an interaction requirement, which is not limited in the
embodiments of the present disclosure.

[0045] At Step 202, first driving data for driving the interaction object to respond is
obtained based on the audio signal.

[0046] The sound detection module in the display device detects the audio signal, and
obtains the first driving data based on the detection result to drive the interaction object
to respond to the target object.

[0047] In some embodiments, target information triggers the interaction object to
perform the first specified action when the audio signal includes the target information
conforming to the first specified action performed by the interaction object. The first
specified action may be a certain action performed by the interaction object, for
example, hand waving. When performing the first specified action, the sound output
module of the display device may also output the corresponding sound while the first
specified action is performed. For example, when it is detected that the audio signal
includes the target information, the first driving data corresponding to the target
information is obtained to drive the interaction object to perform the first specified
action.

[0048] At Step 203, the audio signal is monitored for detecting the sound of the target
object in response to outputting the first driving data.

[0049] The audio signal is monitored for detecting the sound of the target object while
the obtained first driving data is output to drive the interaction object to perform the
first specified action.

[0050] At Step 204, the interaction object is driven to respond based on a presence

12
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state of the sound of the target object in the audio signal.

[0051] While the interaction object is driven to perform the first specified action, the
sound of the target object in the audio signal starts to be monitored, and the interaction
object is driven to respond based on the presence state of the sound of the target object
such as performing a preset action, outputting a preset sound, or adjusting the state of
the interaction object. In this way, an accurate response may be made based on the
speaking state of the target object when the interaction object performs the first
specified action.

[0052] In the embodiments of the present disclosure, based on the audio signal at the
periphery of a display device, the audio signal is monitored to detect a sound of the
target object once first driving data is output to the interaction object, and the interaction
object is driven to respond based on a presence state of the sound of the target object.
As such, while performing an action, the interaction object may adjust the action based
on the speaking state of the target object. The interaction between the interaction object
and the target object may be more realistic and natural, and a higher-level
communication requirement of the target object may be satisfied.

[0053] In the embodiments of the present disclosure, the first driving data includes
first audio driving data and/or first action driving data, where the first audio driving
data is regarding a sound generated by performing the first specified action.

[0054] In an embodiment, the interaction object may perform the first specified
action, with a sound being made or not made. For example, in response to that the
interaction object performs the first specified action, with the sound being made, the
sound is output based on the first audio driving data while the first action driving data

is output to drive the interaction object to perform the first specified action. For another
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example, in response to that the interaction object performs the first specified action,
with the sound being not made, the first action driving data is output to drive the
interaction object to perform the first specified action.

[0055] In some embodiments, the audio signal is monitored for detecting the sound
of the target object in response to that the output first action driving data is detected.
[0056] In some embodiments, in response to detecting the output first audio driving
data, i.e., once playing the sound corresponding to the first specified action is detected,
the audio signal is monitored to detect the sound of the target object.

[0057] In the embodiments of the present disclosure, when it is detected that the first
action driving data is output or the sound is output based on the first audio driving data,
the sound of the target object in the audio signal starts to be detected. Thus, the
interaction object may respond to the speaking state of the target object after executing
the action instruction in time, making the interactive dialogue process between the
interaction object and the target object more realistic and natural, thereby enhancing the
target object’s interactive experience.

[0058] In some embodiments, in response to that the sound of the target object is
detected within a first preset time, the interaction object to perform the first specified
action repeatedly.

[0059] The first preset time may be set based on a pause time when the target object
is speaking. For example, the sound of the target object is detected again within 3
seconds of the target object stopping speaking, which indicates that the speaking of the
target object does not end, but is paused in the middle period. When the speaking of the
target object is continued after the pause time when the target object is speaking expires,

if the interaction object is always in a stationary state or maintains in a previous state
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during the process of the target object continuing to speak, it is possible for the target
object to feel an obstacle of interaction with the interaction object, thereby decreasing
the interactive experience of the target object.

[0060] Therefore, in the embodiments of the present disclosure, in the case where the
sound of the target object is detected within the first preset time, the interaction object
is driven to perform the first specified action cyclically. For example, in the case where
the first specified action is a ‘hand waving’, after the first action driving data for driving
the interaction object to perform the ‘hand waving’ is output, detecting the sound of the
target object in the audio signal is started. If the sound of the target object is detected
within the first preset time, for example, 3 seconds, it is indicated that the target object
is still speaking after issuing an instruction of waving a hand, and then the interaction
object is driven to cyclically perform the action of waving the hand.

[0061] The interaction object may be driven to stop performing the first specified
action and return the interaction object to an initial gesture when the sound of the target
object is not detected within the first preset time.

[0062] If it is detected that the audio signal includes other target information during
the process of monitoring the sound of the target object, the interaction object is driven
to stop performing the first specified action, but to perform the specified action
corresponding to the other target information. During the period of the interaction
object re-performing the instruction, the process of detecting the sound of the target
object may still be repeated until the sound of the target object is not detected, which
indicates that the target object stops speaking.

[0063] In the embodiments of the present disclosure, in the case where the sound of

the target object is detected within the first preset time, the interaction object is driven

15



10

15

20

to cyclically perform the first specified action, such that when the target object
continues to speak after the pause time of the speaking expires, the interaction object
continues to perform the previous action, thereby the communication between the target
object and the interaction object is vivid and natural, and the interaction experience of
the target object is improved.

[0064] If the sound of the target object fails to be detected within the first preset time,
that is, after the instruction for performing the first specified action is sent to the target
object, the speaking of the target object is not continued within the first preset time,
indicating that the speaking of the target object has ended. After the interaction object
performs the first specified action, the interaction object may be driven to return to an
initial gesture, such that the interaction between the target object and the interaction
object is natural and smooth, and the interaction experience of the target object is
improved.

[0065] After the speaking of the target object has ended, by analyzing the speaking
content of the target object, the interaction intention of the target object is determined,
and the content of the interaction object replied to the interaction intention is obtained.
[0066] In some embodiments, after the interaction object, upon end of performing the
first specified action, is driven to return to the initial posture, second driving data for
driving the interaction object to make an audio response is obtained based on the audio
signal, where the second driving data includes second audio driving data and/or second
action driving data; and the interaction object is driven to respond based on the second
driving data.

[0067] Inanembodiment, the second driving data for driving the interaction object to

respond may be called from the driving data stored locally based on the audio signal.
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[0068] Inanembodiment, the audio signal may be sent to a server, such that the server
generates second driving data for driving the interaction object to make an audio and/or
action response based on the audio signal, then the second driving data from the server
IS received.

[0069] In some embodiments, after the interaction object is driven to return to the
initial gesture upon the end of performing the first specified action, in response to not
receiving the second driving data from the server within the second preset time, the
preset third driving data is called to drive the interaction object to respond. The third
driving data includes third audio driving data and/or third action driving data.

[0070] Inthe case where the second driving data is generated by the server, the second
driving data that drives the interaction object to respond may not be received in time
due to network delay or the like. When the speaking of the target object has ended and
the second driving data has not been received for a certain time, the preset third driving
data may be called to drive the interaction object to respond. The preset third driving
data may be the third audio driving data, for example, the sound output module outputs
a sound indicating that the interaction object is thinking or a sound similar to “please
wait a moment” and “please let me think about it”; or, the preset third driving data may
be the third action driving data, for example, the interaction object is driven to make an
action of thinking or make a posture of suspending emotions, etc.; or, the preset third
driving data may include the third audio driving data and the third action driving data,
for example, a sound of “please let me think about it” is made while the action of
thinking is made. Until the second driving data is received, the second driving data is
used to drive the interaction object to respond.

[0071] In the embodiments of the present disclosure, when the second driving data

17
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from the server is not received within a certain time, the preset third driving data is
called to drive the interaction object to respond, thereby avoiding the problem of dialog
delay caused by the network, making interaction between the target object and the
interaction object more natural and smooth, and improving the interaction experience
of the target object.

[0072] In some embodiments, the intensity of the environmental noise may be
detected based on the audio signal, and the volume of a sound output from the display
device during the response of the interaction object is adjusted based on the intensity
of the environmental noise.

[0073] By means of the output signal of the sound detection module, the surrounding
environment of the display device, that is, whether the current communication
environment is noisy or not, may be learned. In the case where the intensity of the
environmental noise exceeds a predetermined threshold, it may be determined that the
current environment is noisy, and the volume of the sound output by the sound output
module may be adjusted, such that the volume is increased for the interaction object at
the angle of the target object. Therefore, the target object may hear the speaking content
of the interaction object more clearly and the interaction feeling of the target object is
improved.

[0074] In some embodiments, there are a plurality of sound detection modules
distributed in different directions (or orientations) of the display device. Based on the
plurality of audio signals respectively obtained by the sound detection modules, the
intensity of environmental noise in different directions may be determined; and the
interaction object is driven to guide the target object to change the position for

interaction based on the intensity of the environmental noise in different directions.
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[0075] In the case where the sound detection module is distributed at different
positions of the display device, a relatively quiet position at the periphery of the display
device may be determined based on the audio signal of each sound detection module,
and the target object is guided to move toward the relatively quiet position. As such,
the quality of interaction between the target object and the interaction object may be
improved, and the interaction feeling of the target object may be improved.

[0076] FIG. 3 is a structural diagram of an apparatus for driving an interaction object
according to an embodiment of the present disclosure. As shown in FIG. 3, the
apparatus may include: a first obtaining unit 301 configured to obtain an audio signal
at a periphery of a display device; a second obtaining unit 302 configured to obtain,
based on the audio signal, first driving data for driving the interaction object to respond;
a monitoring unit 303 configured to monitor, in response to outputting the first driving
data, the audio signal for detecting a sound of a target object; and a first driving unit
304 configured to drive, based on a presence state of the sound of the target object in
the audio signal, the interaction object to respond.

[0077] Insome embodiments, the second obtaining unit 302 is specifically configured
to determine, in response to that target information is detected in the audio signal, a first
specified action matching the target information; and obtain first driving data for
driving the interaction object to perform the first specified action.

[0078] In some embodiments, the first driving data includes first audio driving data
and/or first action driving data, wherein the first audio driving data is regarding a sound
generated by performing the first specified action; the monitoring unit 303 is
specifically configured to, drive, in response to outputting the first action driving data,

the interaction object to perform the first specified action, and monitor the audio signal
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for detecting the sound of the target object; or, monitor, in response to outputting a
sound based on the first audio driving data, the audio signal for detecting the sound of
the target object.

[0079] In some embodiments, the first driving unit 304 is specifically configured to
drive, in response to that the sound of the target object is detected within a first preset
time, the interaction object to perform the first specified action repeatedly.

[0080] In some embodiments, the first driving unit 304 is specifically configured to
drive, in response to that the sound of the target object is not detected within a first
preset time, the interaction object to return to an initial posture after the first specified
action is ended.

[0081] In some embodiments, the apparatus further includes a second driving unit
configured to, in a case that the interaction object is driven to return to the initial posture
after the first specified action is ended, obtain, based on the audio signal, second driving
data for driving the interaction object to respond, wherein the second driving data
comprises at least one of second audio driving data or second action driving data; and
drive, based on the second driving data, the interaction object to respond.

[0082] In some embodiments, when the second driving unit obtains, based on the
audio signal, the second driving data for driving the interaction object to respond, the
second driving unit is configured to send the audio signal to a server, such that the
server generates, based on the audio signal, the second driving data for driving the
interaction object to respond, and receive the second driving data from the server.
[0083] In some embodiments, the apparatus further includes a third driving unit
configured to, in a case that the interaction object is driven to return to the initial posture

after the first specified action is ended, call, in response to not receiving the second
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driving data from the server within a second preset time, preset third driving data for
driving the interaction object to respond, wherein the third driving data comprises at
least one of third audio driving data or third action driving data.

[0084] In some embodiments, the apparatus further includes an adjusting unit
configured to, detect an intensity of environmental noise based on the audio signal; and
adjust, based on the intensity of environmental noise, a volume of a sound output from
the display device during the interaction object responding.

[0085] In some embodiments, a plurality of audio signals are obtained by a plurality
of sound detection modules distributed in different directions with respect to the display
device, and the apparatus further includes a fourth driving unit configured to d
determine an intensity of environmental noise in different directions based on the audio
signals respectively obtained by the sound detection modules; and drive, based on the
intensity of the environmental noise in the different directions, the interaction object to
guide the target object to change a position for interaction.

[0086] An embodiment of the present description further provides an electronic
device. As shown in FIG. 4, the electronic device 400 includes a memory 401 and a
processor 402. The processor 402, the network interface 403 and the memory 401 are
coupled via a bus 404. The memory 401 is configured to store a computer program
executable on the processor 402, and the processor 402 is configured to perform the
method of driving the interaction object according to any embodiment of the present
disclosure when the computer program is executed.

[0087] The processor 402 calls the program code in the memory 401, and is
configured to run the first obtaining unit 301, the second obtaining unit 302, the

monitoring unit 303, and the first driving unit 304 in FIG. 3. In an embodiment, the
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processor 402 may include one or more general-purpose processors, where the general-
purpose processor may be any type of device capable of processing electronic
instructions, including a central processing unit (CPU), a microprocessor, a
microcontroller, a main processor, a controller, and an ASIC (Application Specific
Integrated Circuit), etc.

[0088] In some embodiments, the memory 401 may include a volatile memory
(Volatile Memory), such as a random access memory (Random Access Memory, RAM);
The memory may also include a non-volatile memory (Non-Volatile Memory), for
example, a read-only memory (Read-Only Memory, ROM), a flash memory (Flash
Memory), a hard disk (Hard Disk Drive, HDD), or a solid state hard disk (Solid-State
Drive, SSD) memory may further include a combination of the above kinds of memory.
[0089] In some embodiments, the processor 402 reads the program code stored in the
memory 401 to perform operations: obtaining an audio signal at a periphery of a display
device; obtaining, based on the audio signal, first driving data for driving the interaction
object to respond; monitoring, in response to outputting the first driving data, the audio
signal for detecting a sound of a target object; and driving, based on a presence state of
the sound of the target object in the audio signal, the interaction object to respond.
[0090] An embodiment of the present description further provides a non-transitory
computer readable storage medium, on which a computer program is stored, and the
program is executed by a processor to implement the driving of the interaction object
according to any embodiment of the present disclosure.

[0091] The persons skilled in the art should understand that one or more examples of
the present disclosure may be provided as methods, systems, or computer program

products. Thus, one or more examples of the present disclosure may be implemented in
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the form of entire hardware examples, entire software examples or examples combining
software and hardware. Further, one or more examples of the present disclosure may
be implemented in the form of computer program products that are operated on one or
more computer available storage media (including but not limited to magnetic disk
memory, CD-ROM, and optical memory and so on) including computer available
program codes.

[0092] Different examples in the present disclosure are described in a progressive
manner. Each example focuses on the differences from other examples with those same
or similar parts among the examples to be referred to each other. Particularly, since the
data processing device examples are basically similar to the method examples, the
device examples are briefly described with relevant parts referred to the descriptions of
the method examples.

[0093] Specific examples of the present disclosure are described above. Other
examples not described herein still fall within the scope of the appended claims. In
some cases, the desired results may still be achieved by performing actions or blocks
that are described in the claims in an order different from that in the examples. In
addition, it is not necessary to perform the process depicted in the accompanying
drawings in a specific order or successive order shown herein in order to achieve the
desired result. In some examples, it is also conceivable or advantageous to perform
multi-task processing and parallel processing.

[0094] Examples of the subject and functional operations described in the present
disclosure may be achieved in the following: a digital electronic circuit, a tangible
computer software or firmware, a computer hardware including a structure disclosed in

the present disclosure and a structural equivalent thereof, or a combination of one or
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more of the above. The example of the subject described in the present disclosure may
be implemented as one or more computer programs, that is, one or more modules in
computer program instructions encoded on a tangible non-transitory program carrier
for being executed by or controlling a data processing apparatus. Alternatively or
additionally, the program instructions may be encoded on an artificially-generated
transmission signal, such as a machine-generated electrical, optical or electromagnetic
signal. The signal is generated to encode information and send it to an appropriate
receiver such that the signal is executed by the data processing apparatus. The computer
storage medium may be a machine readable storage device, a machine readable storage
substrate, a random or serial access memory device, or a combination of one or more
of the above.

[0095] The processing and logic flow described in the present disclosure may be
executed by one or more programmable computers executing one or more computer
programs to execute corresponding functions by operating based on input data and
generating output. The processing and logic flow may be further executed by a
dedicated logic circuit, such as a field programmable gate array (FPGN) or an
application specific integrated circuit (NSIC), and the apparatus may be further
implemented as the dedicated logic circuit.

[0096] A computer appropriate for executing computer programs includes, for
example, a general and/or dedicated microprocessor or any other type of central
processing unit. Generally, the central processing unit receives instructions and data
from a read-only memory and/or a random access memory. Basic components of the
computer include a central processing unit for implementing or executing instructions

and one or more memory devices for storing instructions and data. Generally, the
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computer further includes one or more mass storage devices for storing data such as
magnetic disks, magneto-optical disks or optical disks, or the computer is operably
coupled to the mass storage device to receive or send data from or to the mass storage
device, or perform both operations. However, it is not necessary for the computer to
have such device. In addition, the computer may be embedded into another device, such
as a mobile phone, a personal digital assistant (PDN), a mobile audio or video player,
a game console, a global positioning system (GPS) receiver, or a portable storage device
such as a universal serial bus (USB) flash drive which are only several illustrative
examples.

[0097] A computer readable medium appropriate for storing computer program
instructions and data includes all forms of non-volatile memories, media and memory
devices, such as semiconductor memory devices (e.g., an Erasable Programmable
Read-Only Memory (EPROM), an Electrically Erasable Programmable Read-Only
Memory (EEPROM) and a flash memory device), magnetic disks (e.g., an internal hard
disk or a removable disk), magneto-optical disks and CD ROM and DVD-ROM disks.
The processor and the memory may be supplemented by the dedicated logic circuit or
incorporated into the dedicated logic circuit.

[0098] Although the present disclosure includes many specific implementation details,
these implementation details should not be interpreted as limiting any disclosed scope
or claimed scope, but mainly used to describe the features of specific examples of the
present disclosure. Some features described in a plurality of examples of the present
disclosure may also be implemented through combination in a single example. On the
other hand, different features described in a single example may also be implemented

separately in a plurality of examples or implemented with any appropriate sub-
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combination. In addition, although the features may act in some combinations as
described above and are claimed initially in this way, one or more features from the
claimed combination may be removed from the combination in some cases, and the
claimed combination may point to the sub-combination or a variation of the sub-
combination.

[0099] Similarly, although the operations are described in a specific order in the
drawings, it should not be understood that these operations are to be performed in a
specific order or sequentially or all operations illustrated herein are to be performed so
as to achieve a desired result. In some cases, multi-task processing and parallel
processing may be advantageous. In addition, it shall not be understood that those
system modules and components separated in the above examples shall be separated in
all examples. It should be understood that the described program components and
systems usually may be integrated into a single software product or packaged in a
plurality of software products.

[0100] Therefore, the specific examples of the subject matter are already described.
Other examples still fall within the scope of the appended claims. In some cases, the
actions described in the claims may be performed in a different order in order to achieve
the desired result. In addition, processing described in the drawings do not require a
specific order or sequence shown herein to achieve the desired result. In some
implementations, multi-task processing and parallel processing may be advantageous.
[0101] The foregoing disclosure is merely illustrative of preferred examples in one or
more examples of the present disclosure and not intended to limit one or more examples
of the present disclosure. Any modifications, equivalent substitutions and

improvements made within the spirit and principles of one or more examples of the
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examples of the present disclosure.
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CLAIMS

1. A method of driving an interaction object, comprising:

obtaining an audio signal at a periphery of a display device;

obtaining, based on the audio signal, first driving data for driving the interaction
object to respond,;

monitoring, in response to outputting the first driving data, the audio signal for
detecting a sound of a target object;

driving, based on a presence state of the sound of the target object in the audio
signal, the interaction object to respond.
2. The method according to claim 1, wherein obtaining, based on the audio signal, the
first driving data for driving the interaction object to respond comprises:

determining, in response to that target information is detected in the audio signal,
a first specified action matching the target information;

obtaining the first driving data for driving the interaction object to perform the first
specified action.
3. The method according to claim 2, wherein the first driving data comprises at least
one of first audio driving data or first action driving data, the first audio driving data is
regarding a sound generated by performing the first specified action;

monitoring, in response to outputting the first driving data, the audio signal for
detecting the sound of the target object comprises one of:

driving, in response to outputting the first action driving data, the interaction
object to

perform the first specified action and
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monitor the audio signal for detecting the sound of the target object; or
monitoring, in response to outputting a sound based on the first audio driving

data, the audio signal for detecting the sound of the target object.
4. The method according to any of claims 1 to 3, wherein driving, based on the presence
state of the sound of the target object in the audio signal, the interaction object to
respond comprises:

driving, in response to that the sound of the target object is detected within a first
preset time, the interaction object to perform the first specified action repeatedly.
5. The method according to any of claims 1 to 3, wherein driving, based on the presence
state of the sound of the target object in the audio signal, the interaction object to
respond comprises:

driving, in response to that the sound of the target object is not detected within a
first preset time, the interaction object to return to an initial posture after the first
specified action is ended.
6. The method according to claim 5, further comprising:

in a case that the interaction object is driven to return to the initial posture after the
first specified action is ended, obtaining, based on the audio signal, second driving data
for driving the interaction object to respond, wherein the second driving data comprises
at least one of second audio driving data or second action driving data;

driving, based on the second driving data, the interaction object to respond.
7. The method according to claim 6, wherein obtaining, based on the audio signal, the
second driving data for driving the interaction object to respond comprises:

sending the audio signal to a server, such that the server generates, based on the

audio signal, the second driving data for driving the interaction object to respond;
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receiving the second driving data from the server.
8. The method according to claim 7, further comprising:

In a case that the interaction object is driven to return to the initial posture after the
first specified action is ended, calling, in response to not receiving the second driving
data from the server within a second preset time, preset third driving data for driving
the interaction object to respond, wherein the third driving data comprises at least one
of third audio driving data or third action driving data.

9. The method according to any of claims 1 to 8, further comprising:

detecting an intensity of environmental noise based on the audio signal;

adjusting, based on the intensity of environmental noise, a volume of a sound
output from the display device during the interaction object responding.

10. The method according to any of claims 1 to 9, wherein a plurality of audio signals
are obtained by a plurality of sound detection modules distributed in different directions
with respect to the display device, and the method further comprises:

determining an intensity of environmental noise in different directions based on the
audio signals respectively obtained by the sound detection modules;

driving, based on the intensity of environmental noise in different directions, the
interaction object to guide the target object to change a position for interaction.

11. An apparatus for driving an interaction object, comprising:

a first obtaining unit, configured to obtain an audio signal at a periphery of a display
device;

a second obtaining unit, configured to obtain, based on the audio signal, first
driving data for driving the interaction object to respond;

a monitoring unit, configured to monitor, in response to outputting the first driving
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data, the audio signal for detecting a sound of a target object;

a first driving unit, configured to drive, based on a presence state of the sound of
the target object in the audio signal, the interaction object to respond.
12. The apparatus according to claim 11, wherein the second obtaining unit is
configured to:

determine, in response to that target information is detected in the audio signal, a
first specified action matching the target information;

obtain the first driving data for driving the interaction object to perform the first
specified action.
13. The apparatus according to claim 12, wherein the first driving data comprises at
least one of first audio driving data or first action driving data, the first audio driving
data is regarding a sound generated by performing the first specified action;

the monitoring unit is configured to:

drive, in response to outputting the first action driving data, the interaction object
to perform the first specified action, and monitor the audio signal for detecting the
sound of the target object; or

monitor, in response to outputting a sound based on the first audio driving data, the
audio signal for detecting the sound of the target object.
14. The apparatus according to any of claims 11 to 13, wherein the first driving unit is
configured to:

drive, in response to that the sound of the target object is detected within a first
preset time, the interaction object to perform the first specified action repeatedly.
15. The apparatus according to any of claims 11 to 13, wherein the first driving unit is

configured to:
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drive, in response to that the sound of the target object is not detected within a first
preset time, the interaction object to return to an initial posture after the first specified
action is ended.

16. The apparatus according to claim 15, further comprising:
a second driving unit configured to:
in a case that the interaction object is driven to return to the initial posture after
the first specified action is ended, obtain, based on the audio signal, second driving
data for driving the interaction object to respond, wherein the second driving data
comprises at least one of second audio driving data or second action driving data,
and
drive, based on the second driving data, the interaction object to respond.
17. The apparatus according to claim 16, wherein when obtaining, based on the audio
signal, the second driving data for driving the interaction object to respond, the second
driving unit is configured to:

send the audio signal to a server, such that the server generates, based on the audio
signal, the second driving data for driving the interaction object to respond,;

receive the second driving data from the server.

18. The apparatus according to claim 17, further comprising:

a third driving unit configured to, in a case that the interaction object is driven to
return to the initial posture after the first specified action is ended, call, in response to
not receiving the second driving data from the server within a second preset time, preset
third driving data for driving the interaction object to respond, wherein the third driving
data comprises at least one of third audio driving data or third action driving data.

19. The apparatus according to any of claims 11 to 18, further comprising:
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an adjustment unit configured to detect an intensity of environmental noise based
on the audio signal, and adjust, based on the intensity of environmental noise, a volume
of a sound output from the display device during the interaction object responding.
20. The apparatus according to any of claims 11 to 19, wherein a plurality of audio
signals are obtained by a plurality of sound detection modules distributed in different
directions with respect to the display device, and the apparatus further comprises:

a fourth driving unit configured to:

determine an intensity of environmental noise in different directions based on
the audio signals respectively obtained by the sound detection modules, and
drive, based on the intensity of environmental noise in different directions, the

interaction object to guide the target object to change a position for interaction.
21. A display device, wherein the display device is equipped with a transparent display
screen for displaying an interaction object, and the display device performs a method
according to any of claims 1 to 10 to drive the interaction object displayed in the
transparent display screen to respond to a target object.
22. An electronic device, comprising:

a processor, and

a memory for storing a computer program executable on the processor,

wherein when executing the computer program, the processor is caused to
implement the method according to any of claims 1 to 10.
23. A computer-readable storage medium having a computer program stored thereon,
wherein the computer program is executed by a processor to perform the method

according to any of claims 1 to 10.
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