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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of audio technologies, in particular to a multi-channel audio signal
acquisition method, a multi-channel audio signal acquisition device, a multi-channel audio signal acquisition system, a
terminal device, and a computer-readable storage medium.

BACKGROUND

[0002] With the development of technology, people put forward higher requirements for performance of shooting and
audio recording of mobile devices. At present, with a popularity of a true wireless stereo (TWS) Bluetooth headset, a
distributed audio capture solution has been provided. This solution uses a microphone on the TWS Bluetooth headset to
capture a high-quality close-up audio signal far away from a user, and mixes the spatial audio signals collected by the
microphone array in a main device and performs a binaural rendering to simulate a point shaped auditory target in a spatial
sound field, which creates a more real immersive experience. However, this solution only mixes the distributed audio
signals, and does not suppress an ambient sound. When the user uses a mobile device to shoot video in an environment
with multiple sound sources or in a noisy environment, a sound that a user is really interested in is mixed with various
irrelevant sound sources, or even submerged in background noise. Therefore, solutions in related art may be affected by
the ambient sound, such that the recording effect of audio signal is poor. An example of a solution involving distributed
audio capture and mixing in the context of capturing a video can be found in US 2018/295463 Al.

SUMMARY

[0003] The invention is as defined in the independent claims. Preferred embodiments are set forth in the dependent
claims.

[0004] A multi-channel audio signal acquisition method, a multi-channel audio signal acquisition device and a multi-
channel audio signal acquisition system, a terminal device, and a computer-readable storage medium are provided in
embodiments of the present disclosure, which can use a relationship between distributed audio signals to suppress an
ambient sound and improve a recording effect of an audio signal.

[0005] In order to solve the above technical problems, the embodiments of the present disclosure are implemented as
follows.

[0006] In a first aspect, a multi-channel audio signal acquisition method is provided in the embodiments of the present
disclosure and includes: acquiring a main audio signal collected by a main device when the main device shoots video of a
target shooting object, and performing a first multi-channel rendering on the main audio signal to acquire an ambient multi-
channel audio signal; acquiring an audio signal collected by an additional device, and determining a first additional audio
signal, a distance between the additional device and the target shooting object is less than the first threshold; performing
an ambient sound suppression processing on the first additional audio signal and the main audio signal to acquire a target
audio signal; performing a second multi-channel rendering on the target audio signal to acquire a target multi-channel
audio signal; and mixing the ambient multi-channel audio signal and the target multi-channel audio signal to acquire a
mixed multi-channel audio signal.

[0007] In a second aspect, a multi-channel audio signal acquisition device is provided and includes an acquisition
module and a processing module. The acquisition module is configured to acquire a main audio signal collected by a main
device when the main device shoots video of a target shooting object, and perform a first multi-channel rendering on the
main audio signal to acquire an ambient multi-channel audio signal, acquire an audio signal collected by an additional
device, and determine a first additional audio signal, a distance between the additional device and the target shooting
object is less than the first threshold. The processing module is configured to perform an ambient sound suppression
processing on the first additional audio signal and the main audio signal to acquire a target audio signal, perform a second
multi-channel rendering on the target audio signal to acquire a target multi-channel audio signal, and mix the ambient multi-
channel audio signal and the target multi-channel audio signal to acquire a mixed multi-channel audio signal.

[0008] In a third aspect, a terminal device is provided and includes the multi-channel audio signal acquisition device in
the second aspect and the main device. The main device is configured to collect the main audio signal when the main
device shoots video of a target shooting object, and send the main audio signal to the multi-channel audio signal
acquisition device.

[0009] In a fourth aspect, a multi-channel audio signal acquisition system is provided and includes the multi-channel
audio signal acquisition device in the second aspect, the main device and the additional device, and the main device and
the additional device establish a communication connection with the multi-channel audio signal respectively. The main
device is configured to collect a main audio signal when the main device shoots video, and send the main audio signal to the
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multi-channel audio signal acquisition device. The additional device is configured to collect a second additional audio
signal, and send the second additional audio signal to the multi-channel audio signal acquisition device. A distance
between the additional device and the target shooting object is less than the first threshold.

[0010] In a fifth aspect, a computer-readable storage medium storing a computer program is provided, the computer
program is executed by a processor to perform the multi-channel audio signal acquisition method in the first aspect.
[0011] In the embodiments of the present disclosure, the multi-channel audio signal acquisition method may include:
acquiring a main audio signal collected by a main device when the main device shoots video, and performing a first multi-
channel rendering on the main audio signal to acquire an ambient multi-channel audio signal; acquiring an audio signal
collected by the additional device, and determining a first additional audio signal, a distance between the additional device
and the target shooting object being less than the first threshold; performing an ambient sound suppression processing on
the first additional audio signal and the main audio signal to acquire a target audio signal; performing a second multi-
channel rendering on the target audio signal to acquire a target multi-channel audio signal; mixing the ambient multi-
channel audio signal and the target multi-channel audio signal to acquire a mixed multi-channel audio signal. In this way,
distributed audio signals may be acquired from the main device and additional device, and the relationship between
distributed audio signals may be used to perform the ambient sound suppression processing according to the first
additional audio signal collected by the additional device and the main audio signal collected by the main device, so as to
suppress the ambient sound in a recording process and acquire the target multi-channel audio signal. Then the ambient
multi-channel audio signal (which is acquired by performing the first multi-channel rendering on the main audio signal) is
mixed with the target multi-channel audio signal. Not only the distributed audio signals are mixed, and the point shaped
auditory target in the space sound field is simulated, but also the ambient sound is suppressed, thereby improving the
recording effect of the audio signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In order to make the technical solution described in embodiments of the present disclosure more clearly, the
drawings used for the description of the embodiments will be simply described. Apparently, the drawings in the following
description are only some embodiments of the present disclosure. Other drawings may be acquired according to the
drawings.

FIG. 1 is a schematic diagram of a multi-channel audio signal acquisition system according to some embodiments of
the present disclosure.

FIG. 2Ais a first flowchart of a multi-channel audio signal acquisition method according to some embodiments of the
present disclosure.

FIG. 2B is a schematic diagram of an interface of a terminal device according to some embodiments of the present
disclosure.

FIG. 3is a second flowchart of a multi-channel audio signal acquisition method according to some embodiments of the
present disclosure.

FIG. 4 is schematic diagram of a multi-channel audio signal acquisition device according to some embodiments of the
present disclosure.

FIG. 5 is a structural schematic diagram of a terminal device according to some embodiments of the present
disclosure.

FIG. 6 is a schematic diagram of a hardware structure of a terminal device according to some embodiments of the
present disclosure.

DETAILED DESCRIPTION

[0013] The technical solutions in the embodiments of the present disclosure are clearly and completely described in
conjunction with the drawings in the embodiments of the present disclosure. Itis obvious that the described embodiments
are only some embodiments of the present disclosure, and not all embodiments.

[0014] Inthe embodiments of the presentdisclosure, terms such as "exemplary" or "for example" are used as examples,
exemplification or descriptions. Any embodiment or design solution described as "exemplary" or "for example" in the
embodiments of the present disclosure should not be interpreted as more preferred or advantageous than other
embodiments or designs. Specifically, the terms such as "exemplary" or "for example" are used to present relevant
concepts in a specific manner. In addition, in the description of the embodiments of the present disclosure, unless
otherwise specified, terms "multiple" or "a plurality of" mean two or more.

[0015] Theterm"and/or"in the embodiments of the present disclosure is just an association relationship that describes
association objects, and it indicates three kinds of relationships. For example, A and/or B can indicate that there are three
cases including: A alone, A and B together, and B alone.
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[0016] The embodiments of the present disclosure provide a multi-channel audio signal acquisition method, a device
and a system, which may be applied to video shooting scenes, especially applied to situations with multiple sound sources
or noisy environments. The distributed audio signals are mixed, the point shaped auditory target in the space sound field is
simulated, and the ambient sound is suppressed, thereby improving the recording effect of the audio signal.

[0017] AsshowninFIG.1,FIG. 1isaschematic diagram of a multi-channel audio signal acquisition system according to
some embodiments of the present disclosure. The system may include a main device, an additional device, and an audio
processing device (such as a multi-channel audio acquisition device in embodiments of the present disclosure). The
additional device in FIG. 1 may be a true wireless stereo (TWS) Bluetooth headset configured to collect audio streams (that
is, an additional audio signal according to some embodiments of the present disclosure). The main device may be
configured to collect video streams and audio streams (that is, a main audio signal according to some embodiments of the
present disclosure). The audio processing device may include the following modules such as a target tracking module, a
scene-sound-source classification module, a delay compensation module, an adaptive filtering module, a spatial filtering
module, a binaural rendering module, and a mixer module, etc. Specific functions of each module are described in
combination with the multi-channel audio signal acquisition method described in following embodiments, which is not
repeated here.

[0018] It should be noted that the main device and the audio processing device in the embodiments of the present
disclosure may be two independent devices. In some embodiments, the main device and the audio processing device may
also be integrated in a device. For example, the integrated device may be a terminal device that integrates functions of the
main device and the audio processing device.

[0019] In the embodiments of the present disclosure, a connection manner between the additional device and the
terminal device, or between the additional device and the audio processing device may be a wireless communication such
as a Bluetooth connection, or a wireless fidelity (WiFi) connection. In the embodiments of the present disclosure, the
connection manner is not specifically limited.

[0020] The terminal device in the embodiments of the present disclosure may include a mobile phone, a tablet, a laptop,
an ultra-mobile personal computer (UMPC), a handheld computer, a netbook, a personal digital assistant (PDA), a
wearable device (such as a watch, a wrister, a glass, a helmet, or a headband, etc.), etc. The embodiments of the present
disclosure do not make special limits on a specific form of the terminal device.

[0021] Inthe embodiments of the present disclosure, the additional device may be a terminal device independent of the
main device and the audio processing device, and the mobile terminal device may be a portable terminal device such as a
Bluetooth headset, a wearable device (such as a watch, a wrister, a glass, a helmet, and a headband, etc.), etc.
[0022] In a video shooting scene, the main device may shoot video, acquire the main audio signal, and send the main
audio signal to the audio processing device. Since the additional device is close to a target shooting object in the video
shooting scene (for example, a distance between the additional device and the target shooting object is less than a first
threshold), the additional device may acquire the additional audio signal, and then send the additional audio signal to the
audio processing device.

[0023] Insome embodiments, the target shooting object may be a person or a musical instrument in the video shooting
scene.

[0024] Insomeembodiments, generally, a plurality of shooting objects may be occurred in the video shooting scene, and
the target shooting object may be one of the plurality of shooting objects.

[0025] AsshowninFIG. 2A, FIG. 2A is a flowchart of a multi-channel audio signal acquisition method according to the
claimed invention. For example, the method may be performed by the audio processing device (i.e., the multi-channel
audio acquisition device) as shown in FIG. 1, or performed by the terminal device that integrates functions of the audio
processing device and the main device as shown in FIG. 1. In this case, the main device may be a functional module or
functional entity that collects audio and video in the terminal device. In following embodiments, the terminal device
performing the method is taken an example.

[0026] The method is described in detail below, as shown in FIG. 2A. The method includes the following operations.
[0027] Operation 201 includes: acquiring a main audio signal collected by a main device when the main device shoots
video of a target shooting object, and performing a first multi-channel rendering on the main audio signal to acquire an
ambient multi-channel audio signal.

[0028] A distance between the target shooting object and the additional device is less than the first threshold.
[0029] In some embodiments, the user may arrange an additional device arranged on the target shooting object to be
tracked, start a video shooting function of the terminal device, and select the target shooting object in a video content by
clicking the video content displayed in adisplay screen. Aradio module in the main device of the terminal device and aradio
module in the additional device may start recording and collecting audio signals.

[0030] Insomeembodiments,the radio module in the main device may be a microphone array and the microphone array
may be configured to collect the main audio signal. The radio module in the additional device may be a microphone.
[0031] AsshowninFIG.2B, FIG. 2B is aschematic diagram of an interface of the terminal device, and the display screen
of the terminal device may display the video content. The user may click a character 21 displayed in the interface to
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determine the character 21 as the target shooting object. The character 21 may carry a Bluetooth headset (i.e., the
additional device) to collect audio signal near the character 21, and the Bluetooth headset may send the audio signal to the
terminal device.

[0032] In the embodiment of the present disclosure, the multi-channel may be dual channels, four channels, 5.1
channels or more channels.

[0033] When the audio signal acquired in the embodiments of the present disclosure is a dual channel audio signal, a
binaural rendering may be performed on the main audio signal through a head related transfer function (HRTF) to acquire
an ambient binaural audio signal.

[0034] Forexample, the binaural rendering may be performed on the main audio signal through the binaural rendererin
FIG. 1 to acquire the environment binaural audio signal.

[0035] Operation 202 includes: acquiring an audio signal collected by an additional device, and determining a first
additional audio signal.

[0036] Insomeembodiments, methods of acquiring an audio signal acquired by the additional device, and determining a
first additional audio signal may include two implementation operations.

[0037] A firstimplementation operation includes: acquiring a second additional audio signal collected by the additional
device arranged on the target shooting object, and determining the second additional audio signal as the first additional
audio signal.

[0038] A second implementation operation includes: acquiring the second additional audio signal collected by the
additional device arranged on the target shooting object, aligning the second additional audio signal with the main audio
signal in a time domain to acquire the first additional audio signal.

[0039] Sincethere may be a distance between the main device and the additional device, there may be a delay between
a time acquiring the main audio signal and a time acquiring the second additional audio signal. According to the delay, the
main audio signal and the second additional audio signal may be aligned in a time domain to acquire the first additional
audio signal.

[0040] Generally,inan audio signal acquisition system such as the multi-channel audio signal acquisition system shown
in FIG. 1, there is also a system delay (for example, a delay caused by a Bluetooth transmission, and a delay caused by
decoding module decoding), which may be measured. In some embodiments of the present disclosure, an actual delay
may be acquired by combining an estimated acoustic wave propagation delay (i.e., the delay between the main audio
signal and the second additional audio signal) with the system delay, and the main audio signal and the second additional
audio signal may be aligned in the time domain according to the actual delay to acquire the first additional audio signal.
[0041] Adelay compensatorin FIG. 1 may be configured to align the second additional audio signal with the main audio
signal in the time domain according to the delay between the main audio signal and the second additional audio signal to
acquire the first additional audio signal.

[0042] Operation 203 includes: performing an ambient sound suppression processing on the first additional audio signal
and the main audio signal to acquire a target audio signal.

[0043] Inthe embodiments of the present disclosure, for a situation that the target shooting object is within a shooting
field of view (FOV) of the main device and a situation that the target shooting object is outside the shooting FOV of the main
device, operations of performing the ambient sound suppression processing on the first additional audio signal and the
main audio signal to acquire the target audio signal are different.

(1) For the situation that the target shooting object is within the shooting FOV of the main device

[0044] According to the shooting FOV of the main device, the spatial filtering is performed on the main audio signal in an
area outside the shooting FOV of the main device to acquire reverse focusing audio signal. The reverse focusing audio
signal is taken as a reference signal, and an adaptive filtering is performed on the first additional audio signal to acquire the
target audio signal.

[0045] Inthisway, firstly, the spatialfiltering is performed on the main audio signalin the area outside the shooting FOV of
the main device to acquire the reverse focusing audio signal, which suppresses a sound signal at a location of the target
shooting objectincluded in the main audio signal to acquire a purer ambient audio signal. Then the reverse focusing audio
signal is taken as a reference signal, and the adaptive filtering is performed on the first additional audio signal, the ambient
sound in the first additional audio signal may be further suppressed.

(2) For the situation that the target shooting object is outside the shooting FOV of the main device

[0046] Accordingtothe shooting FOV of the main device, the spatial filtering is performed on the main audio signal within
the shooting FOV to acquire a focusing audio signal. The first additional audio signal is taken as the reference signal, and
an adaptive filtering is performed on the focusing audio signal to acquire the target audio signal.

[0047] Inthisway, firstly, the spatial filtering is performed on the main audio signal in the area within the shooting FOV to
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acquire the focusing audio signal, which suppresses part of the ambient sound in the main audio signal. Then, the first
additional audio signal is taken as the reference signal and the adaptive filtering is performed on the focusing audio signal,
which may further suppress the ambient sound outside a focusing area that cannot be completely suppressed in the
focusing audio signal, in particular a sound at a location of the target shooting object included in the ambient sound.
[0048] A spatial filter in FIG. 1 may be configured to perform the spatial filtering on the main audio signal to acquire a
directionally enhanced audio signal. When the target shooting object is within the shooting FOV of the main device, since a
high-quality close-up audio signal has been acquired through the first additional audio signal, a main purpose of the spatial
filtering is to acquire a purer ambient audio signal. A target area of the spatial filtering is an area outside the shooting FOV,
and an acquired signal is called reverse focusing audio signal. When the target shooting object s outside the shooting FOV
of the main device, the close-up audio signal in the area within the shooting FOV needs to be acquired through the spatial
filtering, so the target area of spatialfiltering is an area within the shooting FOV, and an acquired signal is the focusing audio
signal.

[0049] The spatial filtering method may be based on a beamforming method such as a minimum variance distortionless
response (MVDR) method, or a beamforming method of a general sidelobe canceller (GSC).

[0050] FIG. 1includes two sets of adaptive filters. The two sets of adaptive filters are applied to the target audio signal
acquired in the above two cases respectively. Specifically, only one set of adaptive filter may be enabled according to a
change of the target shooting object in the shooting FOV. When the target shooting object is within the shooting FOV of the
main device, the adaptive filter applied to the first additional audio signal is enabled, and the reverse focusing audio signal
is taken as the reference signal and input to further suppress the ambient sound from the first additional audio signal, and
make a sound near the target shooting object more prominent. When the target shooting object is outside the shooting
FQOV of the main device, the adaptive filter applied to the focusing audio signal is enabled, and the first additional audio
signal is taken as the reference signal and input to further suppress the sound outside the shooting FOV from the focusing
audio signal, especially a sound at the location of the target shooting object.

[0051] The adaptive filtering method may be a least mean square (LMS) method.

[0052] Operation 204 includes: performing a second multi-channel rendering on the target audio signal to acquire a
target multi-channel audio signal.

[0053] Forexample, three sets of binauralrenderersin FIG. 1 are applied to the main audio signal, the target audio signal
performed on the adaptive filtering in above case (1), and the target audio signal performed on the adaptive filtering in
above case (2) respectively to acquire three sets of binaural signals, i.e., an ambient binaural signal, an additional binaural
signal, and a focusing binaural signal.

[0054] Since above cases (1) and (2) do not exist at a same time, the binaural renderer applied to the target audio signal
of above case (1) and the binaural renderer applied to the target audio signal of above case (2) may not be enabled at the
same time, and the two binaural renderers may be selected to be enabled according to the change of the target shooting
object in the shooting FOV of the main device. The binaural renderer applied to the main audio signal is always enabled.
[0055] Further, when the target shooting object is within the shooting FOV of the main device, the binaural renderer
applied to the target audio signal in above case (1) is enabled. When the target shooting object s outside the shooting FOV
of the main device, the binaural renderer applied to the target audio signal in above case (2) is enabled.

[0056] In some embodiments, the binaural renderer may include a deccorelator and a convolver inside, and needs an
HRTF corresponding to a target location to simulate a perception of an auditory target in desired direction distance.
[0057] Insomeembodiments, the scene-sound-source classification module may be used to determine arendering rule
according to a determined current scene and the sound source type of the target shooting object, the determined rendering
rule may be applied to the deccorelator to acquire different rendering styles, and an azimuth and a distance between the
additional device and the main device may be used to control to generate the HRTF. AHRTF corresponding to a particular
location may be acquired by interpolating on a set of previously stored HRTF, or by using a method based on a deep neural
network (DNN).

[0058] Operation 205 includes: mixing the ambient multi-channel audio signal with the target multi-channel audio signal
to acquire a mixed multi-channel audio signal.

[0059] Inthe embodiments of the present disclosure, mixing the ambient multi-channel audio signal and the target multi-
channel audio signal means the ambient multi-channel audio signal adding up the target multi-channel audio signal
according to a gain. Specifically, the ambient multi-channel audio signal adding up the target multi-channel audio signal
according to a gain may indicates that signal sampling points in the ambient multi-channel audio signal add up, and then
add up signal sampling points in the target multi-channel audio signal.

[0060] The gain may be a preset fixed value or a variable gain.

[0061] In some embodiments, the variable gain may be determined according to the shooting FOV.

[0062] A mixerinFIG. 1is configured to mix two of the three sets of binaural signals mentioned above. When the target
shooting object is within the shooting FOV of the main device, the ambient binaural signal and the additional binaural signal
are mixed. When the target shooting object is outside the shooting FOV of the main device, the ambient binaural signal and
the focusing binaural signal are mixed.
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[0063] Inthe embodiments of the present disclosure, the method may include: acquiring the main audio signal acquired
by the main device when the main device shoots video of the target shooting object, and performing the first multi-channel
rendering on the main audio signal to acquire an ambient multi-channel audio signal; acquiring the audio signal acquired by
the additional device arranged on the target shooting object, the distance between the audio signal acquired by the
additional device and the target shooting object being less than the first threshold, and determining a first additional audio
signal; performing ambient sound suppression processing on the first additional audio signal and the main audio signal to
acquire the target audio signal; performing the second multi-channel rendering on the target audio signal to acquire the
target multi-channel audio signal; and mixing the ambient multi-channel audio signal and the target multi-channel audio
signal to acquire the mixed multi-channel audio signal. In this way, the distributed audio signals may be acquired from the
main device and additional device, and the relationship between distributed audio signal may be used to perform the
ambient sound suppression processing according to the first additional audio signal collected by the additional device and
the main audio signal collected by the main device, so as to suppress the ambient sound in the recording process and
acquire the target multi-channel audio signal. Then the ambient multi-channel audio signal (which is acquired by
performing the first multi-channel rendering on the main audio signal) is mixed with the target multi-channel audio signal,
not only the distributed audio signals are mixed, and the point shaped auditory target in the space sound field is simulated,
but also the ambient sound is suppressed, thereby improving the recording effect of the audio signal.

[0064] As shown in FIG. 3, the embodiments of the present disclosure also provide a multi-channel audio signal
acquisition method, which includes following operations.

[0065] Operation 301 includes: acquiring a main audio signal collected by a microphone array in a main device.
[0066] Operation 302 includes: acquiring a second additional audio signal collected by an additional device.

[0067] Afterthe userselects atarget shooting object on the main device and starts shooting video, a terminal device may
perform the operations 301 and 302 described above. The terminal device may continuously track a movement of the
target shooting object in the shooting FOV in response to the change of the shooting FOV the main device.

[0068] Insomeembodiments, the method may include: acquiring video data (including the main audio signal) shot by the
main device and the second additional audio signal collected by the additional device.

[0069] Further, the method may include: determining a type of current scene and a type of the target shooting object
according to above video data and/or the second additional audio signal, matching a rendering rule through the type of the
current scene and the type of the target shooting object, performing a multi-channel rendering on a subsequent audio
signal according to the determined rendering rule.

[0070] In some embodiments, the method may include: performing the second multi-channel rendering on the target
audio signal according to the determined rendering rule to acquire a target multi-channel audio signal, and performing a
first multi-channel rendering on the main audio signal according to the determined rendering rule to acquire an ambient
multi-channel audio signal.

[0071] Insomeembodiments, the operation of performing the second multi-channel rendering on the target audio signal
according to the determined rendering rule to acquire a target multi-channel audio signal may include following operations.
[0072] The operations include: acquiring video data shot by the main device and the second additional audio signal
collected by the additional device.

[0073] The operations include: determining a type of a current scene and a type of the target shooting object.
[0074] The operations include: performing the second multi-channel rendering on the target audio signal through the
first rendering rule matching the type of the current scene and the type of the target shooting object to acquire the target
multi-channel audio signal.

[0075] In some embodiments, the operation of performing the first multi-channel rendering on the main audio signal
according to the determined rendering rule to acquire an ambient multi-channel audio signal may include following
operations.

[0076] The operations include: acquiring the main audio signal collected by the main device when the main device
shoots video of the target shooting object.

[0077] The operations include: determining a type of a current scene.

[0078] The operations include: performing the first multi-channel rendering on the main audio signal through the second
rendering rule matching the type of the current scene to acquire the ambient multi-channel audio signal.

[0079] In FIG. 1, the scene-sound-source classification module may include two paths, video stream information is
applied to one of the two paths using and audio stream information is applied to another path. The two paths may include a
scene analyzer and a voice/instrument classifier. The scene analyzer may analyze a current space where the user is
according to the video or audio, the current space includes a small room, a medium room, a large room, a concert hall, a
stadium, or outdoor, etc. The voice/instrument classifier may analyze a current sound source near the target shooting
object according to the video or audio, the current sound source includes a male voice, a female, a child, an accordion, a
guitar, a bass, a piano, a keyboard and a percussion instrument.

[0080] In some embodiments, both the scene analyzer and the voice/instrument classifier may be used based DNN
methods. The videois input by each frame ofimages, and the audio is input by a Mel spectrum or a Mel-frequency cepstrum
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coefficient (MFCC) of sound.

[0081] In some embodiments, a rendering rule to be used in a following binaural rendering module may also be
determined by combining a result of spatial scene analysis and the voice/instrument classifier with user preferences.
[0082] Operation 303 may include: generating a first multi-channel transfer function according to a type of the
microphone array in the main device, performing the first multi-channel rendering on the main audio signal according
to the first multi-channel transfer function to acquire the ambient multi-channel audio signal.

[0083] Itshould be noted thatwhen the multi-channelin the embodiments of the present disclosure is a dual channel, the
first multi-channel transfer function may be an HRTF function.

[0084] Inthe embodiments of the present disclosure, a set of preset HRTF function and binaural rendering method may
be setin the binaural rendererin FIG. 1. The preset HRTF function is determined according to the type of the microphone
array in the main device, and the binaural rendering is performed on main audio signal the by the HRTF function to acquire
the ambient binaural audio signal.

[0085] Operation of 304 includes: judging whether the target shooting object is within the shooting FOV of the main
device.

[0086] When it is detected that the target shooting object is within the shooting FOV of the main device, following
operations 305 to 312, and 320 to 323 are performed. When it is detected that the target shooting object is outside the
shooting FOV of the main device, following operations 313 to 319, and 320 to 323 are performed.

[0087] A targettracking module in FIG. 1 may include a visual target tracker and an audio target tracker configured to
determine a position of the target shooting object, and estimate an azimuth and a distance between the target shooting
object and the main device by using visual data and/or an audio signal. When the target shooting object is within the
shooting FOV of the main device, the visual data and the audio signal may be used to determine the position of the target
shooting object. At this time, the visual target tracker and the audio target tracker are enabled at the same time. When the
target shooting object is outside the shooting FOV of the main device, the audio signal may be used to determine the
position of the target shooting object. At this time, only the audio target tracker may be enabled.

[0088] Insome embodiments, when the target shooting object is within the shooting FOV of the main device, one of the
visual data and the audio signal may also be used to determine the position of the target shooting object.

[0089] Operation 305 includes: determining a first azimuth between the target shooting object and the main device
according to video information and shooting parameters acquired by the main device, acquiring afirst active duration of the
second additional audio signal and a first distance, and determining a second active duration of the main audio signal
according to the first active duration and the first distance.

[0090] The first distance is a target distance between a last determined target shooting object and the main device.
[0091] Operation 306 includes: performing a direction-of-arrival (DOA) estimation by using the main audio signal in the
second active duration to acquire a second azimuth between the target shooting object and the main device, performing a
smoothing processing on the first azimuth and the second azimuth to acquire a target azimuth.

[0092] Operation 307 includes: determining a second distance between the target shooting object and the main device
according to the video information acquired by the main device, and calculating a first delay according to the second
distance and the sound speed.

[0093] Operation 308 includes: performing a beamforming processing on the main audio signal toward the target
azimuth to acquire a beamforming signal, and determining a second delay between the beamforming signal and the
second additional audio signal.

[0094] InFIG. 1, a sound source direction measurement and a beamformer may be used to perform the beamforming
processing on the main audio signal toward the target azimuth to acquire the beamforming signal, and a delay estimator
may be configured to further determine the second delay between the beamforming signal and the second additional audio
signal.

[0095] Operation 309 includes: performing the smoothing processing on the first delay and the second delay to acquire a
target delay, and calculating the target distance according to the target delay and the sound speed.

[0096] When the targetshooting objectis within the shooting FOV of the main device, the video data acquired at this time
includes the target shooting object. At this time, the first azimuth may be acquired according to the position of the target
shooting objectin a video frame shot by the video frame combined with prior information such as camera parameters (such
as afocallength) and zoom scale (different shooting fields correspond to different zoom scales). The azimuth and distance
between the target shooting object and the main device may be determined by the audio signal to acquire the second
azimuth. The target azimuth is acquired by performing the smoothing processing on the first azimuth and the second
azimuth.

[0097] Further, through comparing a range of the target shooting object shot in the video frame with a typical range of the
target shooting object recorded in advance, and combining with the priorinformation such as the camera parameters (such
as a focal length) and the zoom scale (different shooting fields correspond to different zoom scales), a rough distance
estimation may be performed to acquire the above second distance. According to the second distance, the sound speed
and a predicted system delay, the first delay may be acquired. The delay (i.e., the second delay) between the second
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additional audio signal and the main audio signal may be calculated. The target delay may be acquired by performing the
smoothing processing on the second delay and the first delay.

[0098] In the embodiments of the present disclosure, the smoothing processing may include calculating an average
value. When the target azimuth is acquired by performing the smoothing processing on the first azimuth and the second
azimuth, an average value of the first azimuth and the second azimuth may be calculated as the target azimuth. The target
delay may be acquired by performing the smoothing processing on the second delay and the first delay, and an average
value of the second delay and the first delay may be taken as the target delay.

[0099] When the target shooting object is within the shooting FOV of the main device, the visual target tracker in FIG. 1
may be configured to detect the target azimuth and the target distance between the target shooting object and the main
device through the shot video. An advantage of the visual target tracker is that its tracking results are more accurate than
the audio target tracker in noisy environments or when there are many sound sources.

[0100] Further, the visual target tracker and the audio target tracker are configured to simultaneously detect the target
azimuth and the target distance between the target shooting object and the main device, thereby further improving an
accuracy.

[0101] Operation 310 includes: aligning, according to the target delay, the second additional audio signal with the main
audio signal in the time domain to acquire the first additional audio signal.

[0102] Operation 311 includes: performing, according to the shooting FOV of the main device, the spatial filtering on the
main audio signal in the area outside the shooting FOV to acquire the reverse focusing audio signal.

[0103] Operation 312includes: taking the reverse focusing audio signal as the reference signal, performing the adaptive
filtering on the first additional audio signal to acquire the target audio signal.

[0104] Operation 313 includes: acquiring the first active duration of the second additional audio signal and the first
distance, and determining the second active duration of the main audio signal according to the first active duration and the
first distance.

[0105] The firstdistance is the target distance between the last determined target shooting object and the main device.
[0106] Inthe embodiments of the presentdisclosure, an active duration of the audio signal is a duration when there is an
effective audio signal in the audio signal. In some embodiments, a first active duration of the second additional audio signal
may be a duration when there is an effective audio signal in the second additional audio signal.

[0107] In some embodiments, the effective audio signal may be voice or instrument voice. Exemplarily, the effective
audio signal may be a sound of the target shooting object.

[0108] Inthe embodiments ofthe presentdisclosure, the delay between the second additional audio signal and the main
audio signal may be determined according to the first distance and the sound speed, and then the audio signal of the
second active duration corresponding to the second additional audio signal in the main audio signal may be determined
according to the delay and the first active duration.

[0109] Operation 314 includes: performing the DOA estimation by using the main audio signal in the second active
duration to acquire the target azimuth between the target shooting object and the main device.

[0110] Operation 315 includes: performing the beamforming processing on the main audio signal toward the target
azimuth to acquire the beamforming signal, and determining the second delay between the beamforming signal and the
second additional audio signal.

[0111] Operation 316 includes: calculating the target distance between the target shooting object and the main device
according to the second delay and the sound speed.

[0112] When the target shooting object is outside the shooting FOV of the main device, the video data acquired at this
time does notinclude the target shooting object. At this time, the audio signal may be used to determine the position of the
target shooting object.

[0113] In FIG. 1, the audio target tracker may estimate the target azimuth and target distance between the target
shooting object and the main device by using the main audio signal and the additional audio signal, operations of
estimating the target azimuth and target distance between the target shooting may specifically include a sound source
direction measurement, a beamforming, and a delay estimation.

[0114] Specifically, the target azimuth may be acquired by performing the DOA estimation on the main audio signal. In
order to avoid the impact of noisy environment or multiple sound sources on DOA estimation, the second additional audio
may be analyzed before performing DOA estimation, and a duration corresponding to an active part of effective audio
signal (which may be an audio signal with the sound of the target shooting object) of the second additional audio may be
acquired, thatis, the first active duration may be acquired. The delay (i.e., the second delay) between the second additional
audio signal and the main audio signal may be acquired according to a last estimated target distance, and the first active
duration is corresponded to the second active duration in the main audio signal. Then a segment of the main audio signal at
the second active duration is cut out and performed conduct DOA estimation to acquire an azimuth between the target
shooting object and the main device, and the azimuth is taken as the above target azimuth.

[0115] Insome embodiments, when the DOA estimation is performed, a generalized cross correlation (GCC) method of
phase transform (PHAT) may be used to perform a time-difference-of-arrival (TDOA) estimation, and then the DOA may be
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acquired by combining type information of the microphone array. After the DOA estimation is acquired, the multi-channel
main audio signal acquires the beamforming signal through a fixed direction beamformer, and a directional enhancement
is performed toward the direction of the above target azimuth to improve an accuracy of a next delay estimation. The
beamforming method may be a delay-sum or a minimum variance distortion response (MVDR). The above second delay
estimation is also performed between the main audio beamforming signal and the second additional audio signal by using
the TDOA method. Similarly, the TDOA estimation is also performed only during the active duration of the second
additional audio signal. According to the second delay, the sound speed and the predicted system delay, the distance
between the target shooting object and the main device may be acquired, that is, the target distance may be acquired.
[0116] Operation 317 includes: aligning, according to the second delay, the second additional audio signal with the main
audio signal in the time domain to acquire the first additional audio signal.

[0117] When the target shooting object is outside the shooting FOV of the main device, the second delay is taken as the
target delay between the main audio signal and the second additional audio signal, and according to the second delay, the
second additional audio signal is aligned with the main audio signal in the time domain to acquire the first additional audio
signal.

[0118] The delay compensator in FIG. 1 may align, according to the second delay to acquire the first additional audio
signal, the second additional audio signal with the main audio signal in the time domain.

[0119] Operation 318 includes: performing, according to the shooting FOV of the main device, the spatial filtering on the
main audio signal within the shooting FOV to acquire the focusing audio signal.

[0120] Operation 319 includes: taking the first additional audio signal as the reference signal, performing the adaptive
filtering on the focusing audio signal to acquire the target audio signal.

[0121] When the target shooting object is within the shooting FOV of the main device, since the high-quality close-up
audio signal has been acquired through the additional audio signal, a main purpose of spatial filtering is to acquire a purer
ambient audio signal, so a target area of spatial filtering is outside the shooting FOV, and an acquired signal is hereinafter
referred to as the reverse focusing audio signal. When the target shooting object is outside the shooting FOV, a close-up
audio signal within the shooting FOV needs to be acquired through the spatial filtering, so the target area of spatial filtering
is the shooting FOV, and an acquired signal is hereinafter referred to as the focusing audio signal.

[0122] Further, when spatial filtering is performed, the shooting FOV of the main device is combined, a change of the
shooting FOV of the main device may be followed, such that a local audio signal is directionally enhanced.

[0123] In FIG. 1, two sets of adaptive filters are applied to the focusing audio signal and the additional audio signal
respectively. Only one set of adaptive filter is enabled according to the change of the target shooting object in the shooting
FOV. When the target shooting object is within the shooting FOV, the adaptive filter applied to the additional audio signal is
enabled, and the reverse focusing audio signal is taken as the reference signal and input to further suppress the ambient
sound from the additional audio signal, such that a sound near the target shooting object is more prominent. When the
target shooting object is outside the shooting FOV, the adaptive filter applied to the focusing audio signal is enabled, and
the additional audio signal is taken as the reference signal and input to further suppress the sound outside the shooting
FOV from the focusing audio signal. The adaptive filtering method may be the LMS, etc.

[0124] Operation 320 includes: generating a second multi-channel transfer function according to the target distance and
the target azimuth.

[0125] Operation 321 includes: performing the second multi-channel rendering on the target audio signal according to
the second multi-channel transfer function to acquire the target multi-channel audio signal.

[0126] Operation 322 includes: determining a first gain of the ambient multi-channel audio signal and a second gain of
the target multi-channel audio signal according to shooting parameters of the main device.

[0127] Operation 323 includes: mixing the ambient multi-channel audio signal with the target multi-channel audio signal
according to the first gain and the second gain to acquire the mixed multi-channel audio signal.

[0128] InFIG. 1, a mixed gain controller may determine a mixed gain according to the user’s shooting FOV, that is, the
mixed gain is a proportion of two groups of signals in the mixed signal. For example, when a zoom level of the camera is
increased, thatis, when the FOV of the camerais reduced, a gain of the ambient binaural audio signal is reduced, a gain of
the additional binaural audio signal (that is, the determined target multi-channel audio signal when the target shooting
object is within the FOV) or the focusing binaural audio signal (that is, the determined target multi-channel audio signal
when the target shooting object is outside the FOV)is increased. In this way, when the shooting FOV of the video is focused
on a particular area, the audio is also focused on the particular area.

[0129] In the embodiments of the present disclosure, the range of the shooting FOV is determined according to the
shooting parameters of the main device (such as the zoom level of the camera), and the first gain of the ambient multi-
channel audio signal and the second gain of the target multi-channel audio signal are determined accordingly, such that
when the shooting FOV of the video is focused to the particular area, the audio is also be focused to the particular area,
thereby creating an effect of "immersive, sound follows image".

[0130] The multi-channel audio signal acquisition method provided by the embodiments of the present disclosure is a
distributed recording and audio focusing method that may create a more realistic sense of presence. This method may
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simultaneously use the microphone array in the main device and the microphone in the additional device (TWS Bluetooth
headset) of the terminal device for a distributed audio acquisition and fusion. The microphone array of the terminal device
collects the spatial audio (that is, the main audio signal in the embodiments of the present disclosure) at the location of the
main device, and the TWS Bluetooth headset may be arranged on the target shooting object to be tracked, move along with
the movement of the target shooting object to collect the high-quality close-up audio signal (thatis, the first additional audio
signalin the embodiments of the present disclosure) in the distance, , perform a corresponding adaptive filtering on the two
groups of collected signals by combining with a FOV change in the video shooting process to achieve the ambient sound
suppression, perform the spatial filtering on the spatial audio signal in the specified area to achieve the directional
enhancement, track and locate the interested target shooting object in combination with the two positioning methods of
vision and sound, perform a HRTF binaural rendering and an up mixing or a down mixing on the three groups signals
respectively including the spatial audio, the high-quality close-up audio and the directional enhancement audio, acquire
three sets of binaural signals including the ambient binaural signals, the additional binaural signals and the focusing
binaural signal are acquired, determine a mixing proportion of the three sets of binaural signals according to the range of
the FOV, and mix the three sets of binaural signals.

[0131] This technical solution may have following technical effects.

[0132] When the finally output binaural audio signal is played in a stereo headset, a spatial sound field and a point
shaped auditory target at the specified position may simultaneously simulated.

[0133] A good directional enhancement effect may be acquired by using the distributed audio signal, and interference
sound and ambient sound may be suppressed obviously when the distributed audio signal is focused.

[0134] The sounds that the user is interested in are easily focused and tracked by following the changes of the FOV,
thereby creating an immersive experience of "immersive, sound follows image".

[0135] AsshowninFIG. 4, the embodiments of the present disclosure provide a multi-channel audio signal acquisition
device 400, which may include following modules.

[0136] The multi-channelaudio signal acquisition device 400 includes an acquisition module 401 configured to acquire a
main audio signal collected by a main device when the main device shoots video of a target shooting object, and perform a
first multi-channel rendering on the main audio signal to acquire an ambient multi-channel audio signal, acquire an audio
signal collected by an additional device, and determine a first additional audio signal. A distance between the additional
device and the target shooting object is less than a first threshold.

[0137] The multi-channel audio signal acquisition device 400 includes a processing module 402 configured to perform
an ambient sound suppression processing on the first additional audio signal and the main audio signal to acquire a target
audio signal.

[0138] The processing module 402 is configured to perform a second multi-channel rendering on the target audio signal
to acquire a target multi-channel audio signal.

[0139] The processing module 402 is configured to mix the ambient multi-channel audio signal and the target multi-
channel audio signal to acquire a mixed multi-channel audio signal.

[0140] In some embodiments, the processing module 402 is configured to determine a first gain of the ambient multi-
channel audio signal and a second gain of the target multi-channel audio signal according to shooting parameters of the
main device.

[0141] The processing module 402 is configured to mix the ambient multi-channel audio signal with the target multi-
channel audio signal according to the first gain and the second gain to acquire the mixed multi-channel audio signal.
[0142] In some embodiments, the acquisition module 401 is configured to acquire the main audio signal collected by a
microphone array in the main device.

[0143] The acquisition module 401 is configured to generate a first multi-channel transfer function according to a type of
the microphone array in the main device.

[0144] The acquisition module 401 is configured to perform a multi-channel rendering on the main audio signal
according to the first multi-channel transfer function to acquire the ambient multi-channel audio signal.

[0145] In some embodiments, the acquisition module 401 is configured to acquire a second additional audio signal
collected by the additional device arranged on the target shooting object, and determine the second additional audio signal
as the first additional audio signal.

[0146] In some embodiments, the acquisition module 401 is configured to acquire the second additional audio signal
collected by the additional device arranged on the target shooting object, and align the second additional audio signal with
the main audio signal in a time domain to acquire the first additional audio signal.

[0147] Insome embodiments, the processing module 402 is configured to acquire a target azimuth between the target
shooting object and the main device.

[0148] The processing module 402 is configured to perform a beamforming processing on the main audio signal toward
the target azimuth to acquire a beamforming signal.

[0149] The processing module 402 is configured to determine a target delay between the main audio signal and the
second additional audio signal.
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[0150] The processing module 402 is configured to align, according to the second delay, the second additional audio
signal with the main audio signal in a time domain to acquire the first additional audio signal.

[0151] In some embodiments, the processing module 402 is configured to acquire a target distance and the target
azimuth between the target shooting object and the main device.

[0152] The processing module 402 is configured to generate a second multi-channel transfer function according to the
target distance and the target azimuth.

[0153] The processing module 402 is configured to perform the second multi-channel rendering on the target audio
signal according to the second multi-channel transfer function to acquire the target multi-channel audio signal.

[0154] In some embodiments, the acquisition module 401 is configured to acquire a first active duration of the second
additional audio signal and a first distance when it is detected that the target shooting object is outside the shooting field of
view of the main device. The first distance is the target distance between a last determined target shooting object and the
main device.

[0155] The acquisition module 401 is configured to determine a second active duration of the main audio signal
according to the first active duration and the first distance

[0156] The acquisition module 401 is specifically configured to perform a direction-of-arrival (DOA) estimation by using
the main audio signal in the second active duration to acquire a target azimuth between the target shooting object and the
main device.

[0157] Insome embodiments, the acquisition module 401 is configured to perform the beamforming processing on the
main audio signal toward the target azimuth to acquire the beamforming signal when the target shooting object is detected
to be outside the shooting field of view of the main device.

[0158] The acquisition module 401 is configured to determine the second delay between the beamforming signal and
the second additional audio signal.

[0159] The acquisition module 401 is configured to calculate the target distance between the target shooting object and
the main device according to the second delay and the sound speed.

[0160] Insomeembodiments, the processing module 402 is configured to perform the spatial filtering on the main audio
signal within the shooting field of view according to the shooting field of view of the main device to acquire a focusing audio
signal when the target shooting object is detected to be outside the shooting field of view of the main device.

[0161] The processing module 402 is configured to take the first additional audio signal as the reference signal, perform
an adaptive filtering on the focusing audio signal to acquire the target audio signal.

[0162] Insome embodiments, the acquisition module 401 is configured to determine a first azimuth between the target
shooting object and the main device according to video information and shooting parameters acquired by the main device
when it is detected that the target shooting object is within the shooting field of view of the main device.

[0163] The acquisition module 401 is configured to acquire a first active duration of the second additional audio signal
and a first distance. The first distance is a target distance between a last determined target shooting object and the main
device.

[0164] The acquisition module 401 is configured to determine a second active duration of the main audio signal
according to the first active duration and first distance.

[0165] The acquisition module 401 is configured to perform the DOA estimation by using the main audio signal in the
second active duration to acquire a second azimuth between the target shooting object and the main device.

[0166] The acquisition module 401 is configured to perform a smoothing processing on the first azimuth and the second
azimuth to acquire the target azimuth.

[0167] In some embodiments, the acquisition module 401 is configured to determine a second distance between the
target shooting object and the main device according to the video information acquired by the main device when it is
detected that the target shooting object is within the shooting field of view of the main device.

[0168] The acquisition module 401 is configured to calculate afirst delay according to the second distance and the sound
speed.

[0169] The acquisition module 401 is configured to perform a beamforming processing on the main audio signal toward
the target azimuth to acquire a beamforming signal.

[0170] The acquisition module 401 is configured to determine a second delay between the beamforming signal and the
second additional audio signal.

[0171] The acquisition module 401 is configured to perform a smoothing processing on the first delay and the second
delay to acquire a target delay.

[0172] The acquisition module 401 is specifically configured to calculate a target distance according to the target delay
and the sound speed.

[0173] In some embodiments, the processing module 402 is configured to perform, according to the shooting field of
view of the main device, the spatial filtering on the main audio signal in the area outside the shooting field of view to acquire
the reverse focusing audio signal when the target shooting object is detected to be within the shooting field of view of the
main device.
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[0174] the processing module 402 is configured to take the reverse focusing audio signal as the reference signal,
perform the adaptive filtering on the first additional audio signal to acquire the target audio signal.

[0175] Insomeembodiments, the processing module 402 is configured to acquire the video data shot by the main device
and the second additional audio signal collected by the additional device.

[0176] The processing module 402 is configured to determine a type of the current scene and a type of target shooting
object.

[0177] The processing module 402 is configured to perform the second multi-channel rendering on the target audio
signal through a first rendering rule matching the type of the current scene and the type of the target shooting object to
acquire the target multi-channel audio signal.

[0178] Insomeembodiments, the processing module 402 is configured to acquire the main audio signal collected by the
main device when the main device shoots video of the target shooting object.

[0179] The processing module 402 is configured to determine a type of a current scene.

[0180] The processing module 402 is configured to perform the first multi-channel rendering on the main audio signal
through the second rendering rule matching the type of the current scene to acquire the ambient multi-channel audio
signal.

[0181] The embodiments of the present disclosure provide a terminal device including a processor, a memory, and a
computer program stored on the memory and capable of running on the processor. The computer program is executed by
the processor to perform the multi-channel audio signal acquisition method provided by the embodiment of the above
method.

[0182] AsshowninFIG. 5, the embodiments of the present disclosure also provide a terminal device including a multi-
channel audio signal acquisition device 400 and a main device 500.

[0183] The main device is configured to collect the main audio signal when the main device shoots video, and send the
main audio signal to the multi-channel audio signal acquisition device.

[0184] Asshownin FIG. 6, the embodiments of the present disclosure also provide a terminal device including but not
limited to a radio frequency (RF) circuit 601, a memory 602, an input unit 603, a display unit 604, a sensor 605, an audio
circuit 606, a WiFi module 607, a processor 608, a Bluetooth module 609, a camera 610 and other components. The RF
circuit601includes areceiver 6011 and a transmitter 6012. Those skilled may understand that the terminal device shownin
FIG. 6 does not limit to the terminal device, the terminal device may include more or fewer components than the terminal
device shown in FIG. 6, combine some components, or include different component arrangements.

[0185] The RF circuit 601 may be configured to receive and send information or receive and send signal during a call.
Specifically, a downlink information of a base station is received and sent to the processor 608 for processing. In addition,
designed uplink data is sent to the base station. Generally, the RF circuit 601 includes but is not limited to an antenna, at
least one amplifier, a transceiver, a coupler, a low noise amplifier (LNA), and a duplexer, etc. In addition, the RF circuit 601
may also communicate with the network and other devices through the wireless communication. The above wireless
communication may use any communication standard or protocol including but not limited to the global system of mobile
communication (GSM), the general packet radio service (GPRS), the code division multiple access (CDMA), the wideband
code division multiple access (WCDMA), the long term evolution (LTE), the E-mail, and the short messaging service
(SMS), etc.

[0186] The memory 602 may be configured to store software programs and modules, and the processor 608 may
execute various functional applications and data processing of the terminal device by running the software programs and
modules stored in the memory 602. The memory 602 may mainly include a program storage area and a data storage area,
the program storage area may store an operating system, an application program required for at least one function (such
as a sound playing function or an image playing function, etc.), etc. The data storage area may store data (such as audio
signal or phone book, etc.) that has been created and used during using the terminal device. In addition, the memory 602
may include a high-speed random access memory, and may also include non-volatile memory such as at least one disk
storage component, a flash memory component, or other volatile solid-state storage components.

[0187] The input unit 603 may be configured to receive input digital or character information and generate key signal
input related to user settings and function control of the terminal device. Specifically, the input unit 603 may include a touch
panel 6031 and other input devices 6032. The touch panel 6031 known as the touch screen may collect the user’s touch
operations (such as the user’s operation on or near the touch panel 6031 with any suitable object or accessory such as
fingers, and stylus, etc.) on or nearit, and drive a corresponding connection device according to a preset program. In some
embodiments, the touch panel 6031 may include two parts: a touch detection device and a touch controller. The touch
detection device detects a user’s touch position and a signal brought by the touch operation, and transmits the signal to the
touch controller. The touch controller receives touch information from the touch detection device, converts the touch
information into contact coordinates, and then sends the contact coordinates to the processor 608, and may receive
commands from the processor 608 and execute the commands. In addition, the touch panel 6031 may be realized by a
resistance, a capacitance, an infrared ray, and a surface acoustic wave, etc. In addition to the touch panel 6031, the input
unit 603 may also include the other input devices 6032. Specifically, the other input devices 6032 may include but are not
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limited to one or more of a physical keyboard, a function key (such as a volume control key or a switch key, etc.), a trackball,
a mouse, and a joystick, etc.

[0188] The display unit 604 may be configured to display information input by the user, information provided to the user
and various menus of the terminal device. The display unit 604 may include a display panel 6041. In some embodiments,
the display panel 6041 may be configured in a form of a liquid crystal display (LCD), or an organic light emitting diode
(OLED), etc. Further, the touch panel 6031 may cover the display panel 6041. When the touch panel 6031 detects the
touch operation on or near it, the touch operation is transmitted to the processor 608 to determine a touch event, and then
the processor 608 provides a corresponding visual output on the display panel 6041 according to the touch event. InFIG. 6,
although the touch panel 6031 and the display panel 6041 are two independent components to realize the input and output
functions of the terminal device, in some embodiments, the touch panel 6031 may be integrated with the display panel
6041 to perform the input and output functions of the terminal device.

[0189] The terminal device may also include at least one sensor 605 such as a light sensor, a motion sensor, and other
sensors. Specifically, the light sensor may include an ambientlight sensor and a proximity sensor. The ambient light sensor
may adjust a brightness of the display panel 6041 according to a brightness of the ambient light, and the proximity sensor
may exit the display panel 6041 and/or backlight when the terminal device moves to the ear. As a kind of motion sensor, an
accelerometer sensor may detect value of acceleration in all directions (generally three-axis), and may detect value and
direction of gravity when the accelerometer sensor is stationary, which may be configured to identify applications of pose of
the terminal device (such as horizontal and vertical screen switching, related games, magnetometer pose calibration),
functions related to vibration recognition (such as a pedometer, knocking), etc. A gyroscope, a barometer, a hygrometer, a
thermometer, an infrared sensor and other sensors that may also be arranged in the terminal device are not described
here. In the embodiments of the present disclosure, the terminal device may include an acceleration sensor, a depth
sensor, and a distance sensor, etc.

[0190] The audio circuit 606, a loudspeaker 6061 and a microphone 6062 may provide audio interfaces between the
userand the terminal device. The audio circuit 606 may transmit a converted electrical signal of the received audio signal to
the loudspeaker 6061, and then the loudspeaker 6061 convert the electrical signal into a sound signal for output. On the
other hand, the microphone 6062 converts the collected sound signal into an electrical signal, which is received by the
audio circuit 606 and converted into an audio signal, and then the audio signal is output to the processor 608 for processing,
then the audio signal is sent to another terminal device through the RF circuit 601, or the audio signal is output to the
memory 602 for further processing. The microphone 6062 may be a microphone array.

[0191] The WiFiis a short-range wireless transmission technology. The terminal device may help the user send and
receive e-mails, browse web pages and access streaming media through the WiFi module 607. The WiFi provides the user
with wireless broadband Internet access. Although FIG. 6 shows the WiFi module 607, it may be understood that the WiFi
module 607 has no need to be included in the terminal device, and may be omitted as needed without changing the
essence of the present disclosure.

[0192] The processor 608 is a control center of the terminal device, which connect various parts of the entire terminal
device through various interfaces and circuits, and performs various functions and processes data of the terminal device
by running or executing software programs and/or modules stored in the memory 602, and calling data stored in the
memory 602, so as to monitor the terminal device. In some embodiments, the processor 608 may include one or more
processing units. In some embodiments, the processor 608 may integrate an application processor and a modem
processor, the application processor mainly processes an operating system, a user interface, and an application program,
etc., and the modem processor mainly processes wireless communication. It should be understood that the above modem
processor may not be integrated into the processor 608.

[0193] The terminal device may also include a Bluetooth module 609 configured for short distance wireless commu-
nication and may be divided into a Bluetooth data module and a Bluetooth voice module according to functions. The
Bluetooth module is a basic circuit set of chips integrated with Bluetooth function, which is configured for wireless network
communication. The Bluetooth module may be roughly divided into three types: a data transmission module, a Bluetooth
audio module, and a Bluetooth module combining audio and data, etc.

[0194] Although not shown, the terminal device may also include other functional modules, which will not be repeated
here.

[0195] Inthe embodiments of the present disclosure, the microphone 6062 may be configured to collect the main audio
signal, and the terminal device may connect to the additional device through the WiFi module 607 or the Bluetooth module
609, and receive the second additional audio signal collected by the additional device.

[0196] The processor 608 is configured to acquire the main audio signal, perform the multi-channel rendering, acquire
the ambient multi-channel audio signal, acquire the audio signal collected by the additional device, determine the first
additional audio signal, perform the ambient sound suppression processing through the first additional audio signal and
the main audio signal to acquire a target audio signal, perform the second multi-channel rendering on the target audio
signal to acquire the target multi-channel audio signal, and mix the ambient multi-channel audio signal with the target multi-
channel audio signal to acquire the mixed multi-channel audio signal. The distance between the additional device and the
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target shooting object is less than the first threshold value.

[0197] In some embodiments, the processor 608 may also be configured to perform other processes implemented by
the terminal device in the above method embodiments, which is not be repeated here.

[0198] The embodiments of the present disclosure also provide a multi-channel audio signal acquisition system
including a multi-channel audio signal acquisition device, a main device, and an additional device. The main device
and the additional device establish communication connections with the multi-channel audio signal respectively.
[0199] The main device is configured to collect the main audio signal when main device shoots video of the target
shooting object, and send the main audio signal to the multi-channel audio signal acquisition device.

[0200] The additional device is configured to collect the second additional audio signal and send the second additional
audio signal to the multi-channel audio signal acquisition device.

[0201] Forexample, the multi-channel audio signal acquisition system may be as shown in FIG. 1, the audio processing
device in FIG. 1 may be the multi-channel audio signal acquisition device.

[0202] The embodiments of the present disclosure also provide a computer-readable storage medium including a
computer program, and the multi-channel audio signal acquisition method in the above method embodiments are
performed when the computer program is executed by a processor.

[0203] Those skilled in the art may clearly understand that for the convenience and conciseness of description, specific
working processes of the system, the device and the units described above may refer to corresponding processes in the
above method embodiments, which is not be repeated here.

[0204] In embodiments of the present disclosure, it should be understood that the system, the device and the method
may be realized in other ways. For example, the device embodiments described above is only exemplary. For example, a
division of the units is only a division according to logical function, and there may be another division mode when it is
actually implemented. For example, multiple units or components may be combined or integrated into another system, or
some features may be ignored or not performed. On the other hand, mutual coupling, direct coupling or communication
connection shown or discussed above may be indirect coupling or communication connection through some interfaces,
indirect coupling or communication connection of devices or units may be electrical, mechanical or other forms.
[0205] The units spaced apart may or may not be physically spaced apart, and the displayed unit may or may not be a
physical unit, that is, the displayed unit may be located in one place or distributed to multiple network units. Some or all of
the units may be selected according to the practical needs to achieve the purpose of the embodiments.

[0206] In addition, each functional unit in the embodiments of the present disclosure may be integrated in a processing
unit, or each unit may physically exist independently, or two or more units may be integrated in a unit. The above integrated
units may be realized in a form of hardware or a software functional unit.

[0207] When the integrated unitis realized in the form of the software functional unit and sold or used as an independent
product, the integrated unit may be stored in a computer-readable storage medium. Based on this understanding, the
technical solution of the present disclosure may be embodied in the form of software product in essence, or the part that
contributes to the related art may be embodied in the form of software product, or the whole or part of the technical solution
may be embodied in the form of software product. The computer software productis storedin a storage mediumincluding a
number of instructions to enable a computer device (which may be a personal computer, a server, or a network device, etc.)
to perform all or some the operations of the method described in various embodiments of the present invention. The
aforementioned storage medium may include a USB flash disk, a mobile hard disk, a read-only memory (ROM), arandom
access memory (RAM), a magnetic disc or an optical disc and other medium that may store program codes.

[0208] A multi-channel audio signal acquisition method is provided in the embodiments of the present disclosure and
includes: acquiring a main audio signal collected by a main device when the main device shoots video of a target shooting
object, and performing a first multi-channel rendering to acquire an ambient multi-channel audio signal; acquiring an audio
signal collected by an additional device, and determining a first additional audio signal, a distance between the additional
device and the target shooting object is less than the first threshold; performing an ambient sound suppression processing
on the first additional audio signal and the main audio signal to acquire a target audio signal; performing a second multi-
channel rendering on the target audio signal to acquire a target multi-channel audio signal; and mixing the ambient multi-
channel audio signal and the target multi-channel audio signal to acquire a mixed multi-channel audio signal.

[0209] In some embodiments, the mixing the ambient multi-channel audio signal and the target multi-channel audio
signal to acquire a mixed multi-channel audio signal, includes: determining a first gain of the ambient multi-channel audio
signal and a second gain of the target multi-channel audio signal according to shooting parameters of the main device; and
mixing the ambient multi-channel audio signal with the target multi-channel audio signal according to the first gain and the
second gain to acquire the mixed multi-channel audio signal.

[0210] Insomeembodiments, the acquiring a main audio signal collected by a main device when the main device shoots
video of a target shooting object, and performing a first multi-channel rendering to acquire an ambient multi-channel audio
signal, includes: acquiring the main audio signal collected by a microphone array in the main device; generating a first
multi-channel transfer function according to a type of the microphone array in the main device, and performing a first multi-
channel rendering on the main audio signal according to the first multi-channel transfer function to acquire the ambient
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multi-channel audio signal.

[0211] In some embodiments, the acquiring an audio signal collected by an additional device, and determining a first
additional audio signal, includes: acquiring a second additional audio signal collected by the additional device, and
determining the second additional audio signal as the first additional audio signal; or acquiring a second additional audio
signal collected by the additional device, and aligning the second additional audio signal with the main audio signalinatime
domain to acquire the first additional audio signal.

[0212] Insome embodiments, the aligning the second additional audio signal with the main audio signal in a time domain
to acquire the first additional audio signal, includes: acquiring a target azimuth between the target shooting object and the
main device; determining a target delay between the main audio signal and the second additional audio signal; and
aligning, according to the target delay, the second additional audio signal with the main audio signal in the time domain to
acquire the first additional audio signal.

[0213] In some embodiments, the performing a second multi-channel rendering on the target audio signal to acquire a
target multi-channel audio signal, includes: acquiring a target distance and a target azimuth between the target shooting
object and the main device; generating a second multi-channel transfer function according to the target distance and the
target azimuth; and performing the second multi-channel rendering on the target audio signal according to the second
multi-channel transfer function to acquire the target multi-channel audio signal.

[0214] Insome embodiments, when the target shooting object is detected to be within a shooting field of view of the main
device, the acquiring a target azimuth between the target shooting object and the main device, includes: determining a first
azimuth between the target shooting object and the main device according to video information and shooting parameters
acquired by the main device; acquiring a first active duration of the second additional audio signal and a first distance,
determining a second active duration of the main audio signal according to the first active duration and first distance; the
first distance is a target distance between a last determined target shooting object and the main device; and performing a
direction-of-arrival estimation by using the main audio signal in the second active duration to acquire a second azimuth
between the target shooting object and the main device, performing a smoothing processing on the first azimuth and the
second azimuth to acquire the target azimuth.

[0215] In some embodiments, the acquiring a target distance between the target shooting object and the main device,
includes: determining a second distance between the target shooting object and the main device according to video
information acquired by the main device, calculating a second delay according to the second distance and a sound speed;
performing a beamforming processing on the main audio signal toward the target azimuth to acquire abeamforming signal,
determining a first delay between the beamforming signal and the second additional audio signal; and performing a
smoothing processing on the second delay and the first delay to acquire a target delay, calculating the target distance
according to the target delay and the sound speed.

[0216] Insome embodiments, when the target shooting object is detected to be within a shooting field of view of the main
device, the performing an ambient sound suppression processing on the first additional audio signal and the main audio
signal to acquire atarget audio signal, includes: performing a spatial filtering in a region outside the shooting field of view of
the main device according to the shooting field of view of the main device to acquire a reverse focusing audio signal; and
taking the reverse focusing audio signal as a reference signal, performing an adaptive filtering on the first additional audio
signal to acquire the target audio signal.

[0217] In some embodiments, when the target shooting object is detected to be outside a shooting field of view of the
main device, the acquiring a target azimuth between the target shooting object and the main device, includes: acquiring a
first active duration of the second additional audio signal and afirst distance, the first distance is a target distance between
alast determined target shooting object and the main device; determining a second active duration of the main audio signal
according to the first active duration and first distance; and performing a direction-of-arrival estimation by using the main
audio signal in the second active duration to acquire the target azimuth between the target shooting object and the main
device.

[0218] In some embodiments, when the target shooting object is detected to be outside a shooting field of view of the
main device, the acquiring a target distance between the target shooting object and the main device, includes: performing
a beamforming processing on the main audio signal toward the target azimuth to acquire a beamforming signal;
determining a first delay between the beamforming signal and the second additional audio signal; and calculating the
target distance between the target shooting object and the main device according to the first delay and a sound speed.
[0219] In some embodiments, when the target shooting object is detected to be outside a shooting field of view of the
main device, the performing an ambient sound suppression processing on the first additional audio signal and the main
audio signal to acquire a target audio signal, includes: performing a spatial filtering in a region within the shooting field of
view of the main device according to the shooting field of view of the main device to acquire a focusing audio signal; and
taking the first additional audio signal as a reference signal, performing an adaptive filtering on the first additional audio
signal to acquire the target audio signal.

[0220] Insomeembodiments, performing a second multi-channel rendering on the target audio signal to acquire atarget
multi-channel audio signal, includes: acquiring video data shot by the main device and a second additional audio signal
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collected by the additional device; determining a type of a current scene and a type of the target shooting object; and
performing the second multi-channel rendering on the target audio signal through a first rendering rule matching the type of
the current scene and the type of the target shooting object to acquire the target multi-channel audio signal.

[0221] Insome embodiments, the acquiring a main audio signal collected by a main device when the main device shoots
video of a target shooting object, and performing a first multi-channel rendering on the main audio signal to acquire an
ambient multi-channel audio signal, includes: acquiring the main audio signal collected by the main device when the main
device shoots video of the target shooting object; determining a type of a current scene; and performing the first multi-
channel rendering on the main audio signal through a second rendering rule matching the type of the current scene to
acquire the ambient multi-channel audio signal.

[0222] A multi-channel audio signal acquisition device is provided and includes an acquisition module and a processing
module. The acquisition module is configured to acquire a main audio signal collected by a main device when the main
device shoots video of a target shooting object, and perform a first multi-channel rendering on the main audio signal to
acquire an ambient multi-channel audio signal, acquire an audio signal collected by an additional device, and determine a
first additional audio signal, a distance between the additional device and the target shooting object is less than the first
threshold. The processing module is configured to perform an ambient sound suppression processing on the first
additional audio signal and the main audio signal to acquire a target audio signal, perform a second multi-channel
rendering on the target audio signal to acquire a target multi-channel audio signal, and mix the ambient multi-channel audio
signal and the target multi-channel audio signal to acquire a mixed multi-channel audio signal.

[0223] A terminal device is provided and includes a processor and a memory storing a computer program capable of
running on the processor. The processor is configured to perform the multi-channel audio signal acquisition method
mentioned above.

[0224] A terminal device is provided and includes the multi-channel audio signal acquisition device mentioned above
and a main device. The main device is configured to collect the main audio signal when the main device shoots video of a
target shooting object, and send the main audio signal to the multi-channel audio signal acquisition device.

[0225] A multi-channel audio signal acquisition system is provided and includes the multi-channel audio signal
acquisition device mentioned above, a main device and an additional device, and the main device and the additional
device establish a communication connection with the multi-channel audio signal respectively. The main device is
configured to collect a main audio signal when the main device shoots video, and send the main audio signal to the multi-
channel audio signal acquisition device. The additional device is configured to collect a second additional audio signal, and
send the second additional audio signal to the multi-channel audio signal acquisition device. A distance between the
additional device and the target shooting object is less than the first threshold.

[0226] A computer-readable storage medium storing a computer program is provided, the computer program is
executed by a processor to perform the multi-channel audio signal acquisition method mentioned above.

[0227] As mentioned above, the above embodiments are only used to illustrate the technical solutions of the present
disclosure, notto limitit. Although the presentdisclosure has been described in detail with reference to the aforementioned
embodiments, those skilled in the art should understand that the technical solutions recorded in the aforementioned
embodiments may be modified, or some of the technical features may be equally substituted.

Claims
1. A multi-channel audio signal acquisition method, characterized by comprising:

acquiring (201) a main audio signal collected by a main device (500) when the main device (500) shoots video of a
target shooting object, and performing a first multi-channel rendering on the main audio signal to acquire an
ambient multi-channel audio signal;

acquiring (202) an audio signal collected by an additional device, and determining a first additional audio signal,
wherein a distance between the additional device and the target shooting object is less than a first threshold;
performing (203) an ambient sound suppression processing on the first additional audio signal and the main audio
signal to acquire a target audio signal;

performing (204) a second multi-channel rendering on the target audio signal to acquire a target multi-channel
audio signal; and

mixing (205) the ambient multi-channel audio signal and the target multi-channel audio signal to acquire a mixed
multi-channel audio signal.

2. The method as claimed in claim 1, wherein the mixing (205) the ambient multi-channel audio signal and the target
multi-channel audio signal to acquire a mixed multi-channel audio signal, comprises:
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determining (322) a first gain of the ambient multi-channel audio signal and a second gain of the target multi-
channel audio signal according to shooting parameters of the main device (500); and

mixing (323) the ambient multi-channel audio signal with the target multi-channel audio signal according to the
first gain and the second gain to acquire the mixed multi-channel audio signal; or

wherein the acquiring (201) a main audio signal collected by a main device (500) when the main device (500)
shoots video of a target shooting object, and performing a first multi-channel rendering on the main audio signal to
acquire an ambient multi-channel audio signal, comprises:

acquiring (301) the main audio signal collected by a microphone array in the main device (500);
generating (303) a first multi-channel transfer function according to a type of the microphone array in the main
device (500), and performing a first multi-channel rendering on the main audio signal according to the first
multi-channel transfer function to acquire the ambient multi-channel audio signal; or

wherein performing (204) a second multi-channel rendering on the target audio signal to acquire a target
multi-channel audio signal, comprises:

acquiring video data shot by the main device (500) and a second additional audio signal collected by the
additional device;

determining a type of a current scene and a type of the target shooting object; and

performing the second multi-channel rendering on the target audio signal through a first rendering rule
matching the type of the current scene and the type of the target shooting object to acquire the target
multi-channel audio signal; or

wherein the acquiring (201) a main audio signal collected by a main device (500) when the main device
(500) shoots video of a target shooting object, and performing a first multi-channel rendering on the main
audio signal to acquire an ambient multi-channel audio signal, comprises:

acquiring the main audio signal collected by the main device (500) when the main device (500)
shoots video of the target shooting object;

determining a type of a current scene; and

performing the first multi-channel rendering on the main audio signal through a second rendering
rule matching the type of the current scene to acquire the ambient multi-channel audio signal.

The method as claimed in claim 1, wherein the acquiring (202) an audio signal collected by an additional device, and
determining a first additional audio signal, comprises:

acquiring a second additional audio signal collected by the additional device, and determining the second
additional audio signal as the first additional audio signal; or

acquiring a second additional audio signal collected by the additional device, and aligning the second additional
audio signal with the main audio signal in a time domain to acquire the first additional audio signal.

The method as claimed in claim 3, wherein the aligning the second additional audio signal with the main audio signal in
a time domain to acquire the first additional audio signal, comprises:

determining a target delay between the main audio signal and the second additional audio signal; and
aligning (310), according to the target delay, the second additional audio signal with the main audio signal in the
time domain to acquire the first additional audio signal.

The method as claimed in claim 1, wherein the performing (204) a second multi-channel rendering on the target audio
signal to acquire a target multi-channel audio signal, comprises:

acquiring a target distance and a target azimuth between the target shooting object and the main device (500);
generating (321) a second multi-channel transfer function according to the target distance and the target azimuth;
and

performing (322) the second multi-channel rendering on the target audio signal according to the second multi-
channel transfer function to acquire the target multi-channel audio signal.

The method as claimed in claim 5, wherein when the target shooting object is detected to be within a shooting field of

view of the main device (500), the acquiring a target azimuth between the target shooting object and the main device
(500), comprises:
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determining a first azimuth between the target shooting object and the main device (500) according to video
information and shooting parameters acquired by the main device (500);

acquiring (305) a first active duration of the second additional audio signal and a first distance, determining a
second active duration of the main audio signal according to the first active duration and first distance; wherein the
firstdistance is a target distance between a last determined target shooting object and the main device (500); and
performing (306) a direction-of-arrival estimation by using the main audio signal in the second active duration to
acquire a second azimuth between the target shooting object and the main device (500), performing a smoothing
processing on the first azimuth and the second azimuth to acquire the target azimuth.

The method as claimed in claim 6, wherein the acquiring a target distance between the target shooting object and the
main device (500), comprises:

determining (307) a second distance between the target shooting object and the main device (500) according to
video information acquired by the main device (500), calculating a first delay according to the second distance and
a sound speed;

performing (308) a beamforming processing on the main audio signal toward the target azimuth to acquire a
beamforming signal, determining a second delay between the beamforming signal and the second additional
audio signal; and

performing (309) a smoothing processing on the first delay and the second delay to acquire a target delay,
calculating the target distance according to the target delay and the sound speed.

The method as claimed in any one of claims 1 to 7, wherein when the target shooting object is detected to be within a
shooting field of view of the main device (500), the performing (203) an ambient sound suppression processing on the
first additional audio signal and the main audio signal to acquire a target audio signal, comprises:

performing a spatial filtering in a region outside the shooting field of view of the main device (500) according to the
shooting field of view of the main device (500) to acquire a reverse focusing audio signal; and

taking the reverse focusing audio signal as a reference signal, performing an adaptive filtering on the first
additional audio signal to acquire the target audio signal.

The method as claimed in claim 5, wherein when the target shooting object is detected to be outside a shooting field of
view of the main device (500), the acquiring a target azimuth between the target shooting object and the main device
(500), comprises:

acquiring a first active duration of the second additional audio signal and a first distance, wherein the first distance
is a target distance between a last determined target shooting object and the main device (500);

determining a second active duration of the main audio signal according to the first active duration and first
distance; and

performing (306) a direction-of-arrival estimation by using the main audio signal in the second active duration to
acquire the target azimuth between the target shooting object and the main device (500).

The method as claimed in claim 5, wherein when the target shooting object is detected to be outside a shooting field of
view of the main device (500), the acquiring a target distance between the target shooting object and the main device
(500), comprises:

performing (308) a beamforming processing on the main audio signal toward the target azimuth to acquire a
beamforming signal; determining a second delay between the beamforming signal and the second additional
audio signal; and

calculating the target distance between the target shooting object and the main device (500) according to the
second delay and a sound speed.

The method as claimed in any one of claims 1 to 5, 9 and 10, wherein when the target shooting object is detected to be
outside a shooting field of view of the main device (500), the performing (203) an ambient sound suppression
processing on the first additional audio signal and the main audio signal to acquire a target audio signal, comprises:

performing a spatial filtering in a region within the shooting field of view of the main device (500) according to the

shooting field of view of the main device (500) to acquire a focusing audio signal; and
taking the first additional audio signal as a reference signal, performing an adaptive filtering on the first additional
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audio signal to acquire the target audio signal.
12. A multi-channel audio signal acquisition device (400), characterized by comprising:

an acquisition module (401), configured to acquire a main audio signal collected by a main device (500) when the
main device (500) shoots video of a target shooting object, perform a first multi-channel rendering on the main
audio signal to acquire an ambient multi-channel audio signal; acquire an audio signal collected by an additional
device, and determine a first additional audio signal, wherein a distance between the additional device and the
target shooting object is less than a first threshold; and

a processing module (402), configured to perform an ambient sound suppression processing on the first
additional audio signal and the main audio signal to acquire a target audio signal; perform a second multi-
channel rendering on the target audio signal to acquire a target multi-channel audio signal; and mix the ambient
multi-channel audio signal and the target multi-channel audio signal to acquire a mixed multi-channel audio
signal.

13. Aterminal device, characterized by comprising the multi-channel audio signal acquisition device (400) as claimed in
claim 12 and the main device (500);
wherein the main device (500) is configured to collect the main audio signal when the main device (500) shoots video
of a target shooting object, and send the main audio signal to the multi-channel audio signal acquisition device (400).

14. A multi-channel audio signal acquisition system, characterized by comprising the multi-channel audio signal
acquisition device (400) as claimed in claim 12, the main device (500) and the additional device, the main device
(500) and the additional device establishing a communication connection with the multi-channel audio signal
respectively; wherein

the main device (500) is configured to collect a main audio signal when the main device (500) shoots video of a
target shooting object, and send the main audio signal to the multi-channel audio signal acquisition device (400);
the additional device is configured to collect a second additional audio signal, and send the second additional
audio signal to the multi-channel audio signal acquisition device (400);

wherein a distance between the additional device and the target shooting object is less than the first threshold.

15. A computer-readable storage medium, characterized by storing a computer program, the computer program being
executed by a processor to perform the multi-channel audio signal acquisition method as claimed in any one of claims
1to 11.

Patentanspriiche
1. Verfahren zur Erfassung eines Mehrkanal-Audiosignals, dadurch gekennzeichnet, dass es Folgendes umfasst:

Erfassen (201) eines Hauptaudiosignals, das von einem Hauptgerat (500) gesammelt wird, wenn das Hauptgerat
(500) ein Video eines Zielaufnahmeobjekts aufnimmt, und Durchfiihren eines ersten Mehrkanal-Renderings des
Hauptaudiosignals, um ein Mehrkanal-Umgebungsaudiosignal zu erfassen;

Erfassen (202) eines Audiosignals, das von einem Zusatzgerat gesammelt wurde, und Bestimmen eines ersten
Zusatzaudiosignals,

wobei der Abstand zwischen dem Zusatzgerat und dem Zielaufnahmeobjekt kleiner als ein erster Schwellenwert
ist;

Durchfiihren (203) einer Umgebungsgerausch-Unterdriickungsverarbeitung an dem ersten Zusatzaudiosignal
und dem Hauptaudiosignal, um ein Zielaudiosignal zu erhalten;

Durchfiihren (204) eines zweiten Mehrkanal-Renderings an dem Zielaudiosignal, um ein Mehrkanal-Zielaudio-
signal zu erhalten; und

Mischen (205) des Mehrkanal-Umgebungsaudiosignals und des Mehrkanal-Zielaudiosignals, um ein gemisch-
tes Mehrkanal-Audiosignal zu erhalten.

2. Verfahren nach Anspruch 1,

wobei das Mischen (205) des Mehrkanal-Umgebungsaudiosignals und des Mehrkanal-Zielaudiosignals, um ein
gemischtes Mehrkanal-Audiosignal zu erhalten, Folgendes umfasst:
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Bestimmen (322) einer ersten Verstarkung des Mehrkanal-Umgebungsaudiosignals und einer zweiten
Verstarkung des Mehrkanal-Zielaudiosignals entsprechend den Aufnahmeparametern des Hauptgerates
(500); und

Mischen (323) des Mehrkanal-Umgebungsaudiosignals mit dem Mehrkanal-Zielaudiosignal gemafR der
ersten Verstarkung und der zweiten Verstarkung, um das gemischte Mehrkanal-Audiosignal zu erhalten;
oder

wobei das Erfassen (201) eines Hauptaudiosignals, das von einem Hauptgerat (500) gesammelt wird, wenn
das Hauptgerat (500) ein Video eines Zielaufnahmeobjekts aufnimmt, und das Durchflihren eines ersten
Mehrkanal-Renderings auf dem Hauptaudiosignal, um ein Mehrkanal-Umgebungsaudiosignal zu erfassen,
Folgendes umfasst:

Erfassen (301) des Hauptaudiosignals, das von einem Mikrofon-Array in dem Hauptgerat (500) ge-
sammelt wird;

Erzeugen (303) einer ersten Mehrkanal-Ubertragungsfunktion entsprechend einem Typ des Mikrofon-
Arrays in dem Hauptgerat (500), und

Durchfiihren eines ersten Mehrkanal-Renderings des Hauptaudiosignals gemaR der ersten Mehrkanal-
Ubertragungsfunktion, um das Mehrkanal-Umgebungsaudiosignal zu erfassen; oder

wobei die Durchfiihrung (204) eines zweiten Mehrkanal-Renderings auf dem Zielaudiosignal, um ein
Mehrkanal-Zielaudiosignal zu erhalten, Folgendes umfasst:

Erfassen von Videodaten, die von dem Hauptgerat (500) aufgenommen wurden, und eines zweiten
Zusatzaudiosignals, das von dem Zusatzgerat gesammelt wurde;

Bestimmen eines Typs einer aktuellen Szene und eines Typs des Zielaufnahmeobjekts; und
Durchfiihren des zweiten Mehrkanal-Renderings auf dem Zielaudiosignal durch eine erste Rende-
ring-Regel, die dem Typ der aktuellen Szene und dem Typ des Zielaufnahmeobjekts entspricht, um
das Mehrkanal-Zielaudiosignal zu erfassen; oder

wobei das Erfassen (201) eines Hauptaudiosignals, das von einem Hauptgerat (500) gesammelt
wird, wenn das Hauptgerat (500) ein Video eines Zielaufnahmeobjekts aufnimmt, und das Durch-
fuhren eines ersten Mehrkanal-Renderings auf dem Hauptaudiosignal, um ein Mehrkanal-Umge-
bungsaudiosignal zu erfassen, Folgendes umfasst:

Erfassen des Hauptaudiosignals, das von dem Hauptgerat (500) gesammelt wird, wenn das
Hauptgerat (500) ein Video des Zielaufnahmeobjekts aufnimmt;

Bestimmen eines Typs einer aktuellen Szene; und

Durchflihren des ersten Mehrkanal-Renderings auf dem Hauptaudiosignal durch eine zweite
Rendering-Regel, die dem Typ der aktuellen Szene entspricht, um das Mehrkanal-Umge-
bungsaudiosignal zu erfassen.

Verfahren nach Anspruch 1,
wobei das Erfassen (202) eines Audiosignals, das von einem Zusatzgerat gesammelt wird, und das Bestimmen eines
ersten Zusatzaudiosignals Folgendes umfasst:

Erfassen eines zweiten Zusatzaudiosignals, das von dem Zusatzgerat gesammelt wird, und Bestimmen des
zweiten Zusatzaudiosignals als das erste Zusatzaudiosignal; oder

Erfassen eines zweiten Zusatzaudiosignals, das von dem Zusatzgerat gesammelt wird, und Ausrichten des
zweiten Zusatzaudiosignals auf das Hauptaudiosignal in einem Zeitbereich, um das erste Zusatzaudiosignal zu
erfassen.

Verfahren nach Anspruch 3,
wobei das Ausrichten des zweiten Zusatzaudiosignals auf das Hauptaudiosignal in einem Zeitbereich, um das erste
Zusatzaudiosignal zu erfassen, Folgendes umfasst:

Bestimmen einer Zielverzégerung zwischen dem Hauptaudiosignal und dem zweiten Zusatzaudiosignal; und
Ausrichten (310), entsprechend der Zielverzégerung, des zweiten Zusatzaudiosignals auf das Hauptaudiosignal

im Zeitbereich, um das erste Zusatzaudiosignal zu erfassen.

Verfahren nach Anspruch 1,
wobei das Durchfiihren (204) eines zweiten Mehrkanal-Renderings an dem Zielaudiosignal, um ein Mehrkanal-
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Zielaudiosignal zu erfassen, Folgendes umfasst:

Erfassen einer Zielentfernung und eines Zielazimuts zwischen dem Zielaufnahmeobjekt und dem Hauptgerat
(500);

Erzeugen (321) einer zweiten Mehrkanal-Ubertragungsfunktion entsprechend der Zielentfernung und dem
Zielazimut; und

Durchfiihren (322) des zweiten Mehrkanal-Renderings auf dem Zielaudiosignal geman der zweiten Mehrkanal-
Ubertragungsfunktion, um das Mehrkanal-Zielaudiosignal zu erfassen.

6. Verfahren nach Anspruch 5,
wobei, wenn erkanntwird, dass sich das Zielaufnahmeobjekt innerhalb eines Aufnahmesichtfeldes des Hauptgerates
(500) befindet, das Erfassen eines Zielazimuts zwischen dem Zielaufnahmeobjekt und dem Hauptgerat (500)
Folgendes umfasst:

Bestimmen eines ersten Azimuts zwischen dem Zielaufnahmeobjekt und dem Hauptgerat (500) gemaf den von
dem Hauptgerat (500) erfassten Videoinformationen und Aufnahmeparametern;

Erfassen (305) einer ersten aktiven Dauer des zweiten Zusatzaudiosignals und einer ersten Entfernung,
Bestimmen einer zweiten aktiven Dauer des Hauptaudiosignals in Abhangigkeit von der ersten aktiven Dauer
und der ersten Entfernung;

wobei die erste Entfernung eine Zielentfernung zwischen einem zuletzt bestimmten Zielaufnahmeobjekt und
dem Hauptgerat (500) ist; und

Durchflihren (306) einer Schatzung der Ankunftsrichtung unter Verwendung des Hauptaudiosignals in der
zweiten aktiven Dauer, um einen zweiten Azimut zwischen dem Zielaufnahmeobjekt und dem Hauptgerat (500)
zu erfassen; Durchfiihren einer Glattungsverarbeitung fir den ersten Azimut und den zweiten Azimut, um den
Zielazimut zu erfassen.

7. Verfahren nach Anspruch 6,
wobei das Erfassen einer Zielentfernung zwischen dem Zielaufnahmeobjekt und dem Hauptgerat (500) Folgendes
umfasst:

Bestimmen (307) einer zweiten Entfernung zwischen dem Zielaufnahmeobjekt und dem Hauptgerat (500)
gemal den von dem Hauptgerat (500) erfassten Videoinformationen; Berechnen einer ersten Verzdgerung
in Abhangigkeit von der zweiten Entfernung und einer Schallgeschwindigkeit;

Durchfiihren (308) einer Strahlformungsverarbeitung an dem Hauptaudiosignal in Richtung des Zielazimuts, um
ein Strahlformungssignal zu erhalten; Bestimmen einer zweiten Verzdgerung zwischen dem Strahlformungs-
signal und dem zweiten zusatzlichen Audiosignal; und

Durchfiihren (309) einer Glattungsverarbeitung an der ersten Verzdgerung und der zweiten Verzégerung, um
eine Zielverzégerung zu erhalten; Berechnen der Zielentfernung anhand der Zielverzégerung und der Schall-
geschwindigkeit.

8. Verfahren nach einem der Anspriiche 1 bis 7,
wobei, wenn erkanntwird, dass sich das Zielaufnahmeobjektinnerhalb eines Aufnahmesichtfeldes des Hauptgerates
(500) befindet, die Durchflihnrung (203) einer Umgebungsgerausch-Unterdriickungsverarbeitung an dem ersten
Zusatzaudiosignal und dem Hauptaudiosignal, um ein Zielaudiosignal zu gewinnen, Folgendes umfasst:

Durchfiihren einer rdumlichen Filterung in einem Bereich auRerhalb des Aufnahmesichtfeldes des Hauptgerates
(500) entsprechend dem Aufnahmesichtfeld des Hauptgerates (500), um ein Umkehrfokussierungs-Audiosignal
zu erfassen; und

Verwenden des Umkehrfokussierungs-Audiosignals als Referenzsignal; Durchfiihren einer adaptiven Filterung
an dem ersten Zusatzaudiosignal, um das Zielaudiosignal zu erfassen.

9. Verfahren nach Anspruch 5,
wobei, wenn erkannt wird, dass sich das Zielaufnahmeobjekt auRerhalb eines Aufnahmesichtfeldes des Haupt-
gerates (500) befindet, das Erfassen eines Zielazimuts zwischen dem Zielaufnahmeobjekt und dem Hauptgerat (500)
Folgendes umfasst:

Erfassen einer ersten aktiven Dauer des zweiten Zusatzaudiosignals und einer ersten Entfernung,
wobei die erste Entfernung eine Zielentfernung zwischen einem zuletzt bestimmten Zielaufnahmeobjekt und

22



10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

EP 4 220 637 B1

dem Hauptgerat (500) ist;

Bestimmen einer zweiten aktiven Dauer des Hauptaudiosignals in Abhangigkeit von der ersten aktiven Dauer
und der ersten Entfernung; und

Durchfiihren (306) einer Schatzung der Ankunftsrichtung unter Verwendung des Hauptaudiosignals in der
zweiten aktiven Dauer, um den Zielazimut zwischen dem Zielaufnahmeobjekt und dem Hauptgerat (500) zu
erfassen.

Verfahren nach Anspruch 5,

wobei, wenn erkannt wird, dass sich das Zielaufnahmeobjekt aulRerhalb eines Aufnahmesichtfeldes des Haupt-
gerates (500) befindet, das Erfassen einer Zielentfernung zwischen dem Zielaufnahmeobjekt und dem Hauptgerat
(500) Folgendes umfasst:

Durchfiihren (308) einer Strahlformungsverarbeitung an dem Hauptaudiosignal in Richtung des Zielazimuts, um
ein Strahlformungssignal zu erhalten;

Bestimmen einer zweiten Verzogerung zwischen dem Strahlformungssignal und dem zweiten zusatzlichen
Audiosignal; und

Berechnen der Zielentfernung zwischen dem Zielaufnahmeobjekt und dem Hauptgerat (500) entsprechend der
zweiten Verzogerung und einer Schallgeschwindigkeit.

Verfahren nach einem der Anspriiche 1 bis 5, 9 und 10,

wobei, wenn erkannt wird, dass sich das Zielaufnahmeobjekt aulRerhalb eines Aufnahmesichtfeldes des Haupt-
gerates (500) befindet, die Durchfiihrung (203) einer Umgebungsgerdusch-Unterdriickungsverarbeitung an dem
ersten zusatzlichen Audiosignal und dem Hauptaudiosignal, um ein Zielaudiosignal zu gewinnen, Folgendes
umfasst:

Durchflihren einer raumlichen Filterung in einem Bereich innerhalb des Aufnahmesichtfeldes des Hauptgerates
(500) entsprechend dem Aufnahmesichtfeld des Hauptgerates (500), um ein Fokussierungs-Audiosignal zu
erfassen; und

Verwenden des ersten Zusatzaudiosignals als Referenzsignal; Durchfiihren einer adaptiven Filterung an dem
ersten Zusatzaudiosignal, um das Zielaudiosignal zu erfassen.

Mehrkanal-Audiosignalerfassungsvorrichtung (400), dadurch gekennzeichnet, dass sie Folgendes umfasst:

ein Erfassungsmodul (401), das so ausgebildet ist, dass es ein Hauptaudiosignal erfasst, das von einem
Hauptgerat (500) gesammelt wird, wenn das Hauptgerat (500) ein Video eines Zielaufnahmeobjekts aufnimmt;
Durchfiihren eines ersten Mehrkanal-Renderings des Hauptaudiosignals, um ein Mehrkanal-Umgebungsaudio-
signal zu erhalten;

Erfassen eines Audiosignals, das von einem Zusatzgerat gesammelt wurde, und Bestimmen eines ersten
Zusatzaudiosignals,

wobei ein Abstand zwischen dem Zusatzgerat und dem Zielaufnahmeobjekt kleiner als ein erster Schwellenwert
ist; und

ein Verarbeitungsmodul (402), das so ausgebildet ist, dass es eine Umgebungsgerausch-Unterdriickungsver-
arbeitung an dem ersten Zusatzaudiosignal und dem Hauptaudiosignal durchflihrt, um ein Zielaudiosignal zu
erfassen;

Durchfiihren eines zweiten Mehrkanal-Renderings auf dem Zielaudiosignal, um ein Mehrkanal-Zielaudiosignal
zu erhalten; und

Mischen des Mehrkanal-Umgebungsaudiosignals und des Mehrkanal-Zielaudiosignals, um ein gemischtes
Mehrkanal-Audiosignal zu erhalten.

Endgerat, dadurch gekennzeichnet, dass es die Mehrkanal-Audiosignalerfassungsvorrichtung (400) nach An-
spruch 12 und das Hauptgerat (500) umfasst;

wobei das Hauptgerat (500) so ausgebildet ist, dass es das Hauptaudiosignal sammelt, wenn das Hauptgerat (500)
ein Video eines Zielaufnahmeobjekts aufnimmt, und das Hauptaudiosignal an die Mehrkanal-Audiosignalerfas-
sungsvorrichtung (400) sendet.

14. Mehrkanal-Audiosignalerfassungssystem,

dadurch gekennzeichnet, dass es die Mehrkanal-Audiosignalerfassungsvorrichtung (400) nach Anspruch 12,

23



10

15

20

25

30

40

45

50

55

EP 4 220 637 B1

das Hauptgerat (500) und das Zusatzgerat umfasst, wobei das Hauptgerat (500) und das Zusatzgerat jeweils
eine Kommunikationsverbindung mit dem Mehrkanal-Audiosignal herstellen; wobei

das Hauptgerat (500) so ausgebildet ist, dass es ein Hauptaudiosignal erfasst, wenn das Hauptgerat (500) ein
Video eines Zielaufnahmeobjekts aufnimmt, und das Hauptaudiosignal an die Mehrkanal-Audiosignalerfas-
sungsvorrichtung (400) sendet;

das Zusatzgerat so ausgebildet ist, dass es ein zweites Zusatzaudiosignal erfasst und das zweite Zusatzaudio-
signal an die Mehrkanal-Audiosignalerfassungsvorrichtung (400) sendet;

wobei die Entfernung zwischen dem Zusatzgerat und dem Zielaufnahmeobjekt kleiner als der erste Schwellen-
wert ist.

15. Computerlesbares Speichermedium,
dadurch gekennzeichnet, dass es ein Computerprogramm speichert, wobei das Computerprogramm von einem
Prozessor ausgefihrt wird, um das in einem der Anspriiche 1 bis 11 beanspruchte Mehrkanal-Audiosignalerfas-
sungsverfahren durchzufiihren.

Revendications
1. Procédé d’acquisition de signal audio multicanal, caractérisé par le fait de comprendre :

I'acquisition (201) d’un signal audio principal collecté par un dispositif principal (500) lorsque le dispositif principal
(500) tourne une vidéo d’un objet de tournage cible, et la réalisation d’'un premier rendu multicanal sur le signal
audio principal pour acquérir un signal audio multicanal ambiant ;

I'acquisition (202) d'un signal audio collecté par un dispositif supplémentaire, et la détermination d’'un premier
signal audio supplémentaire, dans lequel une distance entre le dispositif supplémentaire et I'objet de tournage
cible est inférieure a un premier seuil ;

la réalisation (203) d’un traitement de suppression de son ambiant sur le premier signal audio supplémen-
taire et le signal audio principal pour acquérir un signal audio cible ;

la réalisation (204) d’un deuxieme rendu multicanal sur le signal audio cible pour acquérir un signal audio
multicanal cible ; et

le mélange (205) du signal audio multicanal ambiant et du signal audio multicanal cible pour acquérir un
signal audio multicanal mélangé.

2. Procédé selon larevendication 1, dans lequel le mélange (205) du signal audio multicanal ambiant et du signal audio
multicanal cible pour acquérir un signal audio multicanal mélangé, comprend :

la détermination (322) d’'un premier gain du signal audio multicanal ambiant et d’'un deuxi€éme gain du signal audio
multicanal cible en fonction de parameétres de tournage du dispositif principal (500) ; et

le mélange (323) du signal audio multicanal ambiant avec le signal audio multicanal cible en fonction du premier
gain et du deuxiéme gain pour acquérir le signal audio multicanal mélangé ; ou

dans lequel I'acquisition (201) d’un signal audio principal collecté par un dispositif principal (500) lorsque le
dispositif principal (500) tourne une vidéo d’un objet de tournage cible, et la réalisation d’'un premier rendu
multicanal sur le signal audio principal pour acquérir un signal audio multicanal ambiant, comprennent :

I'acquisition (301) du signal audio principal collecté par une matrice de microphones dans le dispositif
principal (500) ;

la génération (303) d’'une premiére fonction de transfert multicanal en fonction d’un type de la matrice de
microphones dans le dispositif principal (500), et la réalisation d’'un premier rendu multicanal sur le signal
audio principal en fonction de la premiére fonction de transfert multicanal pour acquérir le signal audio
multicanal ambiant ; ou

dans lequel la réalisation (204) d’'un deuxiéme rendu multicanal sur le signal audio cible pour acquérir un
signal audio multicanal cible, comprend :

I'acquisition de données vidéo tournées par le dispositif principal (500) et d’'un deuxiéme signal audio
supplémentaire collecté par le dispositif supplémentaire ;

la détermination d’un type d’une scéne actuelle et d’un type de I'objet de tournage cible ; et

la réalisation du deuxiéme rendu multicanal sur le signal audio cible par le biais d’'une premiére régle de
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rendu correspondant au type de la scéne actuelle et au type de I'objet de tournage cible pour acquérir le
signal audio multicanal cible ; ou

dans lequel I'acquisition (201) d’un signal audio principal collecté par un dispositif principal (500) lorsque
le dispositif principal (500) tourne une vidéo d’un objet de tournage cible, et la réalisation d’'un premier
rendu multicanal sur le signal audio principal pour acquérir un signal audio multicanal ambiant,
comprennent :

I'acquisition du signal audio principal collecté par le dispositif principal (500) lorsque le dispositif
principal (500) tourne une vidéo de I'objet de tournage cible ;

la détermination d’un type d’une scéne actuelle ; et

la réalisation du premier rendu multicanal sur le signal audio principal par le biais d’'une deuxiéme
régle de rendu correspondant au type de la scéne actuelle pour acquérir le signal audio multicanal
ambiant.

Procédé selon la revendication 1, dans lequel I'acquisition (202) d'un signal audio collecté par un dispositif
supplémentaire, et la détermination d’un premier signal audio supplémentaire, comprennent :

'acquisition d’un deuxiéme signal audio supplémentaire collecté par le dispositif supplémentaire, et la détermi-
nation du deuxiéme signal audio supplémentaire en tant que premier signal audio supplémentaire ; ou
I'acquisition d’'un deuxiéme signal audio supplémentaire collecté par le dispositif supplémentaire, et I'alignement
du deuxiéme signal audio supplémentaire avec le signal audio principal dans un domaine temporel pour acquérir
le premier signal audio supplémentaire.

Procédé selon la revendication 3, dans lequel I'alignement du deuxieme signal audio supplémentaire avec le signal
audio principal dans un domaine temporel pour acquérir le premier signal audio supplémentaire, comprend :

la détermination d’'un délai cible entre le signal audio principal et le deuxiéme signal audio supplémentaire ; et
I'alignement (310), en fonction du délai cible, du deuxiéme signal audio supplémentaire avec le signal audio
principal dans le domaine temporel pour acquérir le premier signal audio supplémentaire.

Procédé selon la revendication 1, dans lequel la réalisation (204) d’'un deuxiéme rendu multicanal sur le signal audio
cible pour acquérir un signal audio multicanal cible, comprend :

I'acquisition d’'une distance cible et d’'un azimut cible entre I'objet de tournage cible et le dispositif principal (500) ;
la génération (321) d’une deuxiéme fonction de transfert multicanal en fonction de la distance cible et de 'azimut
cible ; et

la réalisation (322) du deuxiéme rendu multicanal sur le signal audio cible en fonction de la deuxiéme fonction de
transfert multicanal pour acquérir le signal audio multicanal cible.

Procédé selon la revendication 5, dans lequel lorsque 'objet de tournage cible est détecté comme étant a l'intérieur
d’'un champ de vision de tournage du dispositif principal (500), I'acquisition d’un azimut cible entre I'objet de tournage
cible et le dispositif principal (500), comprend :

la détermination d’'un premier azimut entre I'objet de tournage cible et le dispositif principal (500) en fonction
d’informations de vidéo et de paramétres de tournage acquis par le dispositif principal (500) ;

I'acquisition (305) d’'une premiére durée active du deuxiéme signal audio supplémentaire et d’'une premiére
distance, la détermination d’une deuxiéme durée active du signal audio principal en fonction de la premiére durée
active etde la premiére distance ; la premiére distance étant une distance cible entre un dernier objet de tournage
cible déterminé et le dispositif principal (500) ; et

la réalisation (306) d’une estimation de direction d’arrivée a I'aide du signal audio principal dans la deuxiéme
durée active pour acquérir un deuxi€me azimut entre I'objet de tournage cible et le dispositif principal (500), la
réalisation d’un traitement de lissage sur le premier azimut et le deuxiéme azimut pour acquérir 'azimut cible.

7. Procédé selon la revendication 6, dans lequel I'acquisition d’'une distance cible entre I'objet de tournage cible et le

dispositif principal (500), comprend :

la détermination (307) d’'une deuxiéme distance entre I'objet de tournage cible et le dispositif principal (500) en
fonction d’'informations de vidéo acquises par le dispositif principal (500), le calcul d’'un premier délai en fonction
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de la deuxiéme distance et d’une vitesse du son ;

la réalisation (308) d’'un traitement de formation de faisceau sur le signal audio principal vers I'azimut cible pour
acqueérir un signal de formation de faisceau, la détermination d’'un deuxiéme délai entre le signal de formation de
faisceau et le deuxiéme signal audio supplémentaire ; et

laréalisation (309) d’'un traitement de lissage sur le premier délai et le deuxiéme délai pour acquérir un délai cible,
le calcul de la distance cible en fonction du délai cible et de la vitesse du son.

Procédé selon I'une quelconque des revendications 1 a 7, dans lequel lorsque I'objet de tournage cible est détecté
comme étant a l'intérieur d'un champ de vision de tournage du dispositif principal (500), la réalisation (203) d’un
traitement de suppression de son ambiant sur le premier signal audio supplémentaire et le signal audio principal pour
acqueérir un signal audio cible, comprend :

la réalisation d’un filirage spatial dans une région a I'extérieur du champ de vision de tournage du dispositif
principal (500) en fonction du champ de vision de tournage du dispositif principal (500) pour acquérir un signal
audio de mise au point inverse ; et

la prise du signal audio de mise au point inverse en tant que signal de référence, la réalisation d'un filtrage
adaptatif sur le premier signal audio supplémentaire pour acquérir le signal audio cible.

Procédé selon la revendication 5, dans lequel lorsque I'objet de tournage cible est détecté comme étant a I'extérieur
d’'un champ de vision de tournage du dispositif principal (500), 'acquisition d’'un azimut cible entre I'objet de tournage
cible et le dispositif principal (500), comprend :

I'acquisition d’'une premiére durée active du deuxiéme signal audio supplémentaire et d’une premiére distance, la
premiere distance étant une distance cible entre un dernier objet de tournage cible déterminé et le dispositif
principal (500) ;

la détermination d’'une deuxiéme durée active du signal audio principal en fonction de la premiere durée active et
de la premiére distance ; et

la réalisation (306) d’'une estimation de direction d’arrivée en utilisant le signal audio principal dans la deuxiéme
durée active pour acquérir 'azimut cible entre I'objet de tournage cible et le dispositif principal (500).

Procédé selon la revendication 5, dans lequel lorsque I'objet de tournage cible est détecté comme étant a I'extérieur
d’'un champ de vision de tournage du dispositif principal (500), I'acquisition d’une distance cible entre I'objet de
tournage cible et le dispositif principal (500), comprend :

la réalisation (308) d'un traitement de formation de faisceau sur le signal audio principal vers I'azimut cible pour
acquérir un signal de formation de faisceau ; la détermination d’'un deuxiéme délai entre le signal de formation de
faisceau et le deuxieme signal audio supplémentaire ; et

le calcul de la distance cible entre I'objet de tournage cible et le dispositif principal (500) en fonction du deuxiéme
délai et d’'une vitesse du son.

Procédé selon I'une quelconque des revendications 1 a 5, 9 et 10, dans lequel lorsque I'objet de tournage cible est
détecté comme étant a I'extérieur d’'un champ de vision de tournage du dispositif principal (500), la réalisation (203)
d’'un traitement de suppression de son ambiant sur le premier signal audio supplémentaire et le signal audio principal
pour acquérir un signal audio cible, comprend :

la réalisation d’'un filtrage spatial dans une région a l'intérieur du champ de vision de tournage du dispositif
principal (500) en fonction du champ de vision de tournage du dispositif principal (500) pour acquérir un signal
audio de mise au point ; et

la prise du premier signal audio supplémentaire en tant que signal de référence, la réalisation d’un filtrage
adaptatif sur le premier signal audio supplémentaire pour acquérir le signal audio cible.

Dispositif d’acquisition de signal audio multicanal (400), caractérisé par le fait de comprendre :

un module d’acquisition (401), configuré pour acquérir un signal audio principal collecté par un dispositif principal
(500) lorsque le dispositif principal (500) tourne une vidéo d’'un objet de tournage cible, réaliser un premier rendu
multicanal sur le signal audio principal afin d’acquérir un signal audio multicanal ambient ; acquérir un signal audio
collecté par un dispositif supplémentaire, et déterminer un premier signal audio supplémentaire, une distance
entre le dispositif supplémentaire et I'objet de tournage cible étant inférieure a un premier seuil ; et
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un module de traitement (402), configuré pour réaliser un traitement de suppression de son ambiant sur le
premier signal audio supplémentaire et le signal audio principal pour acquérir un signal audio cible ; réaliser un
deuxiéme rendu multicanal sur le signal audio cible afin d’acquérir un signal audio multicanal cible ; et mélangerle
signal audio multicanal ambiant et le signal audio multicanal cible afin d’acquérir un signal audio multicanal
mélangé.

13. Dispositif terminal, caractérisé par le fait de comprendre le dispositif d’acquisition de signal audio multicanal (400)

14.

selon la revendication 12 et le dispositif principal (500) ;

le dispositif principal (500) étant configuré pour collecter le signal audio principal lorsque le dispositif principal (500)
tourne une vidéo d’un objet de tournage cible, et envoyer le signal audio principal au dispositif d’acquisition de signal
audio multicanal (400).

Systéme d’acquisition de signal audio multicanal, caractérisé par le fait de comprendre le dispositif d’acquisition de
signal audio multicanal (400) selon la revendication 12, le dispositif principal (500) et le dispositif supplémentaire, le
dispositif principal (500) et le dispositif supplémentaire établissant une connexion de communication avec le signal
audio multicanal respectivement ;

le dispositif principal (500) étant configuré pour collecter un signal audio principal lorsque le dispositif principal
(500) tourne une vidéo d’un objet de tournage cible, et envoyer le signal audio principal au dispositif d’acquisition
de signal audio multicanal (400) ;

le dispositif supplémentaire est configuré pour collecter un deuxiéme signal audio supplémentaire, et envoyer le
deuxiéme signal audio supplémentaire au dispositif d’acquisition de signal audio multicanal (400) ;

dans lequel une distance entre le dispositif supplémentaire et I'objet de tournage cible est inférieure au premier
seuil.

15. Support de stockage lisible par ordinateur, caractérisé par le stockage d’'un programme informatique, le programme

informatique étant exécuté par un processeur pour réaliser le procédé d’acquisition de signal audio multicanal selon
'une quelconque des revendications 1 a 11.
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Acquiring a main audio signal collected by a
main device when the main device shoots video
of a target shooting object, and performing a first
multi-channel rendering on the main audio signal
to acquire an ambient multi-channel audio signal

Y

Acquiring an audio signal collected by the
additional device, and determining a first
additional audio signal

'

Performing an ambient sound suppression
processing on the first additional audio signal and
the main audio signal to acquire a target audio
signal

'

Performing a second multi-channel rendering on
the target audio signal to acquire a target multi-
channel audio signal

l

Mixing the ambient multi-channel audio signal
with the target multi-channel audio signal to
acquire a mixed multi-channel audio signal

FIG. 2A
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Acquiring a main audio signal collected by a microphone array in a main device

|/301

[ Acquiring a second additional audio signal collected by an additional device |4 302

Generating a first multi-channel transfer function according to a type of the microphone array in
the main device, performing the first multi-channel rendering on the main audio signal according 303

to the first multi-channel transfer function to acquire the ambient multi-channel audio signal
Judging whether the
target shooting object is within the shooting FOV of
the main device No

305 v 313

Determining a first azimuth between the target shooting
object and the main device according to video information
and shooting parameters acquired by the main device,
acquiring a first active duration of the second additional
audio signal and a first distance, and determining a second

Acquiring the first active duration of the
second additional audio signal and the first
distance, and determining the second active

duration of the main audio signal according to
the first active duration and the first distance

active duration of the main audio signal according to the

314

first active duration and the first distance
306
Performing a direction-of-arrival (DOA) estimation by
using the main audio signal in the second active duration

Performing the DOA estimation by using the
main audio signal in the second active duration
to acquire the target azimuth between the
target shooting object and the main device

to acquire a second azimuth between the target shooting

+ 315

object and the main device, performing a smoothing
processing on the first azimuth and the second azimuth to
acquire a target azimuth
307 *

Determining a second distance between the target shooting
object and the main device according to the video

Performing the beamforming processing on the
main audio signal toward the target azimuth to
acquire the beamforming signal, and
determining the second delay between the
beamforming signal and the second additional

information acquired by the main device, and calculating a

audio signal
v 316

first delay according to the second distance and the sound

speed
308 *

Performing a beamforming processing on the main audio

Calculating the target distance between the
target shooting object and the main device
according to the second delay and the sound
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signal toward the target azimuth to acquire a beamforming

v A7

signal, and determining a second delay between the
beamforming signal and the second additional audio signal
309

Performing the smoothing processing on the first delay

Aligning, according to the second delay, the

second additional audio signal with the main

audio signal in the time domain to acquire the
first additional audio signal

and the second delay to acquire a target delay, and

318

calculating the target distance according to the target delay
and the sound speed

310

Aligning, according to the target delay, the second
additional audio signal with the main audio signal in the

Performing, according to the shooting FOV of
the main device, the spatial filtering on the
main audio signal within the shooting FOV to
acquire the focusing audio signal

time domain to acquire the first additional audio signal

v A0

311

Performing, according to the shooting FOV of the main
device, the spatial filtering on the main audio signal in the
area outside the shooting FOV to acquire the reverse

Taking the first additional audio signal as the
reference signal, performing the adaptive
filtering on the focusing audio signal to
acquire the target audio signal

focusing audio signal
312 *

Taking the reverse focusing audio signal as the reference
signal, performing the adaptive filtering on the first
additional audio signal to acquire the target audio signal

v

4

- - - - - 320
Generating a second multi-channel transfer function according to the target distance and the target
azimuth
Performing the second multi-channel rendering on the target audio signal according to the second 321
multi-channel transfer function to acquire the target multi-channel audio signal
Determining a first gain of the ambient multi-channel audio signal and a second gain of the target 322
multi-channel audio signal according to shooting parameters of the main device
Mixing the ambient multi-channel audio signal with the target multi-channel audio signal according | ,323
to the first gain and the second gain to acquire the mixed multi-channel audio signal
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