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VOICE MASKING METHOD, APPARATUS, AND SYSTEM, AND
VEHICLE

TECHNICAL FIELD

[0001] This application relates to the field of intelligent vehicles, and in particular, to a cockpit

voice masking method, apparatus, and system, and a vehicle.

BACKGROUND

[0002] With development of vehicle intelligence, an intelligent cockpit is used as independent
space, and both a driver and a passenger have a privacy protection requirement for voice
communication content in the cockpit space. For example, in a business scenario, two parties of
cooperation talk in a back row of the cockpit, but do not expect conversation content to be known
to a driver or a passenger in a front row; or when a driver is in a call with another person, the driver
does not expect call content to be known to another passenger in a vehicle. In the foregoing
scenarios, how to avoid privacy or information leakage caused by a voice of an occupant becomes
a problem that needs to be resolved.

SUMMARY

[0003] This application provides a voice masking method, apparatus, and system, and a
vehicle, to meet a requirement of an occupant for private voice communication in vehicle cockpit
space, so as to improve information security.
[0004] According to a first aspect, this application provides a voice masking method, applied
to a vehicle. The method includes:

determining a voice source location and a target masking location; receiving a sound
signal from the voice source location, and detecting whether a voice signal exists in the sound
signal, to generate a detection result; and if the detection result is that the voice signal exists in the
sound signal, generating a masking sound for the voice signal, and outputting the masking sound
to a first speaker at the voice source location and a second speaker at the target masking location;
or if the detection result is that no voice signal exists in the sound signal, skipping generating the
masking sound.

[0005] Based on the foregoing solution, when the voice signal needs to be masked, the
1
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masking sound may be output to the speaker at the target masking location, so that an occupant at
the target masking location cannot understand or clearly hear voice content from the voice source
location, and privacy of an occupant at the voice source location is protected. In addition, in this
solution, the sound signal from the voice source location is detected, and generation of the masking
sound is controlled based on the detection result, so that when there is no voice input at the voice
source location, the masking sound may not continuously interfere with the occupant at the target
masking location.

[0006] In a possible implementation, a voice masking activation instruction is first received,
then the voice source location is determined based on a source location of the activation instruction,
and the target masking location is determined based on occupant information obtained by a sensor
in the vehicle. The voice source location may be accurately determined based on the source
location of the instruction, and a distribution of occupants in the vehicle may be intelligently
identified based on a shot occupant picture, to determine the target masking location, so that the
masking sound may not be sent to an irrelevant location.

[0007] In a possible implementation, the voice source location and the target masking location
are determined based on an input of an occupant in the vehicle. The voice source location and the
target masking location are determined based on the dynamic input of the occupant, so that the
occupant can have better experience. In addition, this is applicable to different scenarios, for
example, a scenario in which the occupant does not expect to be shot by a camera in the vehicle.
[0008] In a possible implementation, enhancement processing may be performed on the sound
signal at the voice source location, to provide a clearer sound signal for subsequent voice detection,
to improve accuracy of voice detection. Optionally, the voice enhancement processing includes
echo cancellation processing and/or adaptive voice noise reduction processing.

[0009] In a possible implementation, time domain inversion processing is performed on the
voice signal, to generate the masking sound.

[0010] In a possible implementation, noise data is obtained from a noise database, and the
masking sound is generated by using the noise data, or the masking sound is generated by using
the voice signal and the noise data. Optionally, the noise data in the noise database is preset.
Specifically, the voice feature of the voice signal is analyzed, to obtain, from the noise database,
the noise data corresponding to the voice feature.

[0011] This application provides a plurality of masking sound generation manners, and an
implementation is more flexible.

[0012] In a possible implementation, automatic gain control adjustment may be performed on
the masking sound, so that a volume of the masking sound meets a specified range, to avoid volume
fluctuation or sound leakage of the masking sound, so as to ensure masking effect of the target

2



10

15

20

25

30

35

masking location.

[0013] In a possible implementation, sound field control processing is performed on the
masking sound based on the voice source location and the target masking location, to output a first
masking sound and a second masking sound, where the sound field control processing includes
adjusting a phase and an amplitude of each frequency signal in the masking sound, then, outputting
the first masking sound to the first speaker at the voice source location, and outputting the second
masking sound to the second speaker at the target masking location.

[0014] In this application, sound field control processing is performed on the masking sound,
so that the first speaker at the voice source location and the second speaker at the target masking
location play different masking sounds. In this way, the masking sound at the target masking
location meets a masking requirement, and the masking sound played by the speaker at the voice
source location is canceled by a masking sound at the another location, to avoid interference caused
by the masking sound from the another location to an occupant at the voice source location.
Specifically, sound field control processing may be performed on the masking sound based on the
voice source location and the target masking location, to output masking sounds of N channels,
where the masking sounds of the N channels include the first masking sound and the second
masking sound, N is a quantity of speakers in a cockpit, and a volume of the masking sound of the
first speaker at the voice source location is lower than a volume of the masking sound of the second
speaker at the target masking location.

[0015] A plurality of speakers in the cockpit are coordinated and controlled through sound
field control processing to play the masking sound, so that a sound field dark zone can be formed
at the voice source location (to avoid interference of the masking sound to the voice source
location), and a sound field bright zone is formed at the target masking location (to ensure masking
effect at the target masking location); and in addition, various requirements for private voice
communication in the cockpit can be met, for example, a voice is expected to be masked for a
front-row occupant when a back-row occupant performs voice communication, and for another
example, a voice is masked for a driver seat when a back-row occupant communicates with a co-
driver occupant. Further, when the target masking location includes the driver seat, the second
speaker includes a speaker located at a headrest of the driver seat. The masking sound is played
through a speaker of a headrest at the target masking seat, so that the masking sound has a stronger
directivity and better masking effect.

[0016] In a possible implementation, when the target masking location includes the driver seat,
a volume of a vehicle safety alarm sound in the driver seat is increased. The volume of the vehicle
safety alarm sound is increased, so that it can be ensured that a driver can hear the safety alarm
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[0017] Further, an outside-vehicle sound may be obtained, specific type identification is
performed on the outside-vehicle sound to identify a specific sound in the outside-vehicle sound,
and then the specific sound is output to a speaker near the driver seat. The specific type sound may
include an alarm sound of an ambient environment, for example, a siren sound. An outside-vehicle
specific-type sound is captured and identified, and the specific type sound is played in the vehicle,
so that it can be ensured that the driver responds to an outside-vehicle environment, to improve
driving safety.

[0018] In a possible implementation, a voice masking deactivation instruction may be further
received, and receiving the sound signal at the voice source location is stopped based on the
deactivation instruction.

[0019] According to a second aspect, this application provides a voice masking apparatus,
including:

a location determining module, configured to determine a voice source location and a
target masking location; a voice detection module, configured to: receive a sound signal from the
voice source location, and detect whether a voice signal exists in the sound signal, to generate a
detection result; a masking sound generation module, configured to generate a masking sound
based on the detection result, and specifically configured to: if the detection result is that the voice
signal exists in the sound signal, generate the masking sound for the voice signal; or if the detection
result is that no voice signal exists in the sound signal, skip generating the masking sound; and a
masking sound post-processing module, configured to output the masking sound to a first speaker
at the voice source location and a second speaker at the target masking location.

[0020] In a possible implementation, the location determining module is specifically
configured to: receive a voice masking activation instruction; and determine the voice source
location based on a source location of the activation instruction, and determine the target masking
location based on occupant information obtained by a sensor in a vehicle.

[0021] In a possible implementation, the location determining module is specifically
configured to determine the voice source location and the target masking location based on a voice
source location and a target masking location that are input by an occupant in a vehicle.

[0022] In a possible implementation, the voice detection module is further configured to
perform enhancement processing on the sound signal after receiving the sound signal from the
voice source location. The enhancement processing includes echo cancellation processing and/or
adaptive voice noise reduction processing.

[0023] In a possible implementation, the masking sound generation module is specifically
configured to generate the masking sound by performing time domain inversion processing on the

voice signal.
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[0024] In a possible implementation, the masking sound generation module is specifically
configured to: obtain noise data in a noise database, and generate the masking sound by using the
noise data, or generate the masking sound by using the voice signal and the noise data. Optionally,
the noise data is preset. Specifically, the masking sound generation module is configured to:
analyze a voice feature of the voice signal, obtain the noise data, from the noise database,
corresponding to the voice feature, and use the noise data to generate the masking sound.

[0025] In a possible implementation, the masking sound post-processing module is further
configured to perform automatic gain control adjustment on the masking sound before outputting
the masking sound to the first speaker at the voice source location and the second speaker at the
target masking location, so that a volume of the masking sound meets a specified range.

[0026] In a possible implementation, the masking sound post-processing module is
specifically configured to: perform sound field control processing on the masking sound based on
the voice source location and the target masking location to output a first masking sound and a
second masking sound, where the sound field control processing includes adjusting a phase and
an amplitude of each frequency signal in the masking sound; and output the first masking sound
to the first speaker at the voice source location, and output the second masking sound to the second
speaker at the target masking location.

[0027] Specifically, the performing sound field control processing on the masking sound based
on the voice source location and the target masking location to output a first masking sound and a
second masking sound includes: performing sound field control processing on the masking sound
based on the voice source location and the target masking location to output masking sounds of N
channels, where the masking sounds of the N channels include the first masking sound and the
second masking sound, and N is a quantity of speakers in the cockpit, where a volume of the
masking sound received by the first speaker is lower than a volume of the masking sound received
by the second speaker. Further, when the target masking location includes a driver seat, the second
speaker includes a speaker located at a headrest of the driver seat.

[0028] In a possible implementation, when the target masking location includes the driver seat,
the masking sound post-processing module is further configured to increase a volume of a vehicle
safety alarm sound. Further, the masking sound post-processing module is further configured to:
obtain an outside-vehicle sound, perform specific type identification on the outside-vehicle sound
to identify a specific sound in the outside-vehicle sound, and output the specific sound to the
speaker in the driver seat.

[0029] In a possible implementation, the location determining module is further configured to
receive a voice masking deactivation instruction; and the voice detection module is further

configured to stop, based on the deactivation instruction, receiving the sound signal from the voice
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source location.

[0030] According to a third aspect, this application provides a voice masking apparatus. The
voice masking apparatus includes a processor and a memory. The memory is configured to store
instructions, and the processor is configured to execute the instructions stored in the memory, to
implement the method according to the first aspect or any one of the possible implementations of
the first aspect.

[0031] According to a fourth aspect, this application provides a voice masking system, used
in a vehicle. The voice masking system includes:

a voice masking activation and/or deactivation apparatus, configured to control
activation and/or deactivation of a voice masking function; a microphone, deployed at a voice
source location, configured to capture a voice at the voice source location; a first speaker, deployed
at the voice source location; and a second speaker, deployed at a target masking location, where
the first speaker and the second speaker are configured to play a masking sound.

[0032] In a possible implementation, the voice masking system further includes a camera, and
the camera is configured to shoot an occupant picture in a vehicle.

[0033] In a possible implementation, the voice masking system further includes an information
input apparatus, and the information input apparatus is used by an occupant in the vehicle to input
the voice source location and the target masking location.

[0034] In a possible implementation, the microphone further includes a microphone deployed
outside the vehicle, and the microphone deployed outside the vehicle is configured to capture an
outside-vehicle sound.

[0035] According to a fifth aspect, this application provides a computer-readable storage
medium. The computer-readable storage medium is configured to store a computer program. When
the computer program is run on a computer, the computer is enabled to perform the method
according to the first aspect or any one of the implementations of the first aspect.

[0036] According to a sixth aspect, this application provides a vehicle. The vehicle includes
any one of the apparatus according to the second aspect, the apparatus according to the third aspect,
and the system according to the fourth aspect.

[0037] According to a seventh aspect, this application provides a chip, including a processor,
configured to read instructions to perform the method according to the first aspect or any one of
the possible implementations of the first aspect.

[0038] According to an eighth aspect, this application provides a computer program product,
including computer program code. When the computer program code is run on a computer, the
computer is enabled to perform the method according to the first aspect or any one of the
implementations of the first aspect.
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[0039] For technical effects brought by the second aspect to the eighth aspect or the possible
implementations, refer to the descriptions of the technical effects brought by the first aspect or the

corresponding implementations.

BRIEF DESCRIPTION OF DRAWINGS

[0040] To describe technical solutions in this application more clearly, the following briefly
describes the accompanying drawings in embodiments of this application.

[0041] FIG. 1 is a diagram of a seat distribution in a vehicle cockpit according to an
embodiment of this application;

[0042] FIG. 2 is a diagram of a voice masking system of a vehicle according to an embodiment
of this application;

[0043] FIG. 3 is a diagram of deployment locations of a microphone and a speaker of a vehicle
according to an embodiment of this application;

[0044] FIG. 4 is aschematic flowchart of a voice masking method according to an embodiment
of this application;

[0045] FIG. 5 is a diagram of an input control interface of a voice source location and/or a
target masking location according to an embodiment of this application;

[0046] FIG. 6 is a diagram of a method for performing enhancement processing on a sound
signal according to an embodiment of this application;

[0047] FIG. 7A is a diagram of a masking sound generation method according to an
embodiment of this application;

[0048] FIG. 7B is a diagram of another masking sound generation method according to an
embodiment of this application;

[0049] FIG. 7C is a diagram of still another masking sound generation method according to
an embodiment of this application;

[0050] FIG. 8 is a diagram of a sound masking principle according to an embodiment of this
application;

[0051] FIG. 9 is a diagram of a sound wave cancellation principle according to an embodiment
of this application;

[0052] FIG. 10 is a diagram of sound field control according to an embodiment of this
application;

[0053] FIG. 11 is a diagram of a voice masking apparatus according to an embodiment of this
application; and

[0054] FIG. 12 is a diagram of another voice masking apparatus according to an embodiment
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DESCRIPTION OF EMBODIMENTS

[0055] The following describes in detail technical solutions in embodiments of this application
with reference to accompanying drawings. Identical reference numerals in the accompanying
drawings indicate elements that have same or similar functions. Although various aspects of
embodiments are illustrated in the accompanying drawing, the accompanying drawings are not
necessarily drawn in proportion unless otherwise specified.

[0056] Reference to "an embodiment”, "some embodiments”, or the like described in this
specification indicates that one or more embodiments of this application include a specific feature,
structure, or characteristic described with reference to embodiments. Therefore, statements such
as "in an embodiment”, "in some embodiments”, "in some other embodiments”, and "in other
embodiments” that appear at different places in this specification do not necessarily mean referring
to a same embodiment. Instead, the statements mean “one or more but not all of embodiments”,
unless otherwise specifically emphasized in another manner. The terms "include"”, "comprise”,
"have" and their variants all mean "include but are not limited to", unless otherwise specifically
emphasized in another manner.

[0057] The terms such as "first” and "second” in this application are used to distinguish
between same or similar items with basically same roles and functions. It should be understood
that there is no logical or timing dependency between "first", "second", and "nth", and neither a
quantity nor an execution sequence is limited.

[0058] In this application, at least one means one or more, and a plurality of means two or
more. "And/or" describes an association relationship between associated objects, and indicates that
three relationships may exist. For example, A and/or B may indicate the following cases: Only A
exists, both A and B exist, and only B exists, where A and B may be singular or plural. The
character "/" generally indicates an "or" relationship between the associated objects. At least one
of the following items (pieces) or a similar expression thereof means any combination of these
items, including any combination of singular items (pieces) or plural items (pieces). For example,
at least one item (piece) of a, b, or c may indicate: a, b, c,aand b, aand c, band c, or a, b, and c,
where a, b, and ¢ may be singular or plural.

[0059] In addition, to better describe this application, numerous specific details are given in
the following specific implementations. A person skilled in the art should understand that this
application can also be implemented without some specific details.

[0060] A method provided in embodiments of this application is applicable to a scenario in



10

15

20

25

30

35

which a voice needs to be masked when an occupant in a cockpit performs voice communication
or when an occupant is in a call, and is particularly applicable to a scenario in which a voice needs
to be masked for a front-row driver when a back-row occupant speaks.

[0061] FIG. 1 is a diagram of a seat distribution in a vehicle cockpit according to an
embodiment of this application. As shown in FIG. 1, front-row and back-row seats are deployed
in a vehicle 100, including a driver seat 101, a co-driver seat 102, a back-row left seat 103, a back-
row middle seat 104, and a back-row right seat 105. For example, when an occupant in the back-
row left seat 103 talks with an occupant in the back-row right seat 105, if conversation content
relates to privacy or business content, the back-row occupants do not expect that the conversation
content is heard by occupants in the driver seat 101 and the co-driver seat 102 in a front row. For
another example, when an occupant (namely, a driver) in the driver seat 101 is in a call, call content
may be heard by an occupant in the co-driver seat 102 and a back-row occupant. If the call content
relates to personal privacy, this is not what the occupant in the driver seat 101 expects.

[0062] For the foregoing problem, this application provides a solution. First, a voice source
location and a target masking location are determined, then a sound signal at the voice source
location is received, whether a voice signal exists in the sound signal is detected, a masking sound
is generated based on a detection result, and further, the masking sound is played through a first
speaker at the voice source location and a second speaker at the target masking location, so that an
occupant at the target masking location cannot understand or cannot clearly hear what an occupant
at the voice source location says.

[0063] The solution provided in embodiments of this application may be implemented through
a voice masking system 200 shown in FIG. 2. As shown in FIG. 2, the voice masking system 200
includes but is not limited to a control apparatus 210, a microphone apparatus 220, and a speaker
apparatus 230. The control apparatus 210 may be connected to the microphone apparatus 220 and
the speaker apparatus 230. The control apparatus 210 may be a hardware platform having a
processing capability, a software platform having a processing capability, or a platform integrating
hardware and software having a processing capability, for example, may be implemented as an in-
vehicle computing platform and/or a cockpit domain control platform. This is not limited in this
application. The speaker apparatus 230 may include one or more speakers deployed at different
locations.

[0064] The voice masking system 200 may further include an interaction apparatus 240, and
the interaction apparatus 240 may include a sensor apparatus 241. The sensor apparatus 241 may
include but is not limited to a part or all of an image sensor 241-1, a radar 241-2, and a seat sensor
241-3. The image sensor 241-1 may be a camera, and the image sensor 241-1 may be configured
to capture an image in a vehicle cockpit. A quantity and deployment locations of the image sensors
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241-1 are not specifically limited in this application. The radar 241-2 may include one or more of
an ultrasonic radar, a millimeter-wave radar, and the like, and is configured to detect an occupant
in the vehicle cockpit. The seat sensor 241-3 is configured to detect whether an occupant is in a
seat of a vehicle, and the seat sensor 241-3 may be a gravity sensor. The control apparatus 210
may obtain related information of an occupant location in the cockpit through the sensor apparatus
241.

[0065] The interaction apparatus 240 may further include a display apparatus 242. The display
apparatus 242 includes a mobile terminal or a display in the cockpit, and is configured to: interact
with an occupant and receive an input of the occupant. The interaction apparatus 240 may further
include a function activation/deactivation apparatus 243 in the cockpit, and the function
activation/deactivation apparatus 243 may include a physical button switch and the like.

[0066] With development of intelligent vehicles and increasing requirements of people for
interaction and audio quality in the vehicle cockpit, there are an increasing quantity of microphones
and speakers in the vehicle. Deployment locations of the speakers are also increasingly scientific,
to achieve a superior sound field and sound effect experience. Deployment locations of the
microphones are also as close as possible to an occupant in the cockpit, to facilitate capture of a
sound signal of the occupant in the cockpit.

[0067] FIG. 3is a diagram of deployment locations of a microphone and a speaker of a vehicle
according to an embodiment of this application. As shown in FIG. 3, the speaker apparatus 230 of
the vehicle may include a speaker 230-1 to a speaker 230-8. The speaker may be deployed around
the cockpit in a surround manner, or may be deployed in a headrest of a seat in the cockpit, for
example, a speaker 230-4, where the speaker is deployed in a headrest of a driver seat. A
deployment location and a pointing direction of the speaker are properly configured, so that a
superior sound effect sound field can be formed in the cockpit. The microphone apparatus 220 of
the vehicle may include a microphone 220-1 to a microphone 220-4 in the cockpit. The
microphone in the cockpit is deployed above or on a side of a seat of an occupant, and is as close
as possible to a head location of the occupant. In addition, the microphone of the vehicle may
further include an outside-vehicle microphone 220-5, and the outside-vehicle microphone is
mainly configured to capture a sound outside the vehicle. It should be understood that deployment
locations and quantities of the speakers and the microphones are merely examples, and do not
indicate all deployment manners. The deployment locations and the quantities of the speakers and
the microphones are not specifically limited in this application. However, it should be understood
that all deployment manners that meet requirements of this application fall within a protection
scope of this application.

[0068] It should be understood that, for ease of understanding and description, the following
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describes the method provided in embodiments of this application by using a control apparatus in
a vehicle as an execution body. For example, the control apparatus may be the control apparatus
210 in FIG. 2. The control apparatus may be a component in the vehicle, for example, a chip, a
chip system, or another functional module that can invoke and execute a program. However, it
should be understood that this should not constitute any limitation on the execution body of the
method provided in this application. In this application, the control apparatus 210 may also be
referred to as a voice masking apparatus.

[0069] FIG. 4 is aschematic flowchart of a voice masking method according to an embodiment
of this application. As shown in FIG. 4, the method may include step S410 to step S430.

[0070] S410: Determine a voice source location and a target masking location.

[0071] Optionally, S410 may be implemented in any one of the following manners. A specific
manner to be used may depend on implementations of a control apparatus and a device in a vehicle
cockpit.

[0072] In an embodiment, before the method S410, the method further includes: receiving a
voice masking activation instruction. Determining the voice source location and the target masking
location includes: determining the voice source location based on a source location of the
activation instruction; and obtaining occupant information obtained by a sensor apparatus in a
vehicle, and determining the target masking location based on the occupant information. The
sensor apparatus may include the sensor apparatus 241. The activation instruction may be triggered
by a function activation/deactivation apparatus at the voice source location in the cockpit. The
function activation/deactivation apparatus may be the function activation/deactivation apparatus
243. A location of the function activation/deactivation apparatus may be positioned based on the
activation instruction, to determine the source location of the instruction.

[0073] For example, an occupant picture in the cockpit may be obtained through an image
sensing device (for example, a camera) in the cockpit, to determine an occupant location
distribution in the cockpit from the occupant picture, so as to determine the target masking location.
[0074] For example, an occupant in the cockpit may be detected through a radar (for example,
a millimeter-wave radar) in the cockpit, to determine an occupant location distribution in the
cockpit, so as to determine the target masking location.

[0075] For example, whether an occupant is in a seat of the vehicle may be detected through
a pressure sensor of the seat in the cockpit, to determine an occupant location distribution in the
cockpit, so as to determine the target masking location.

[0076] For example, a plurality of sensor combinations, for example, a combination of a
pressure sensor and an image sensor, may be used to more accurately determine an occupant

location distribution in the cockpit, so as to more accurately determine the target masking location.

11



10

15

20

25

30

35

[0077] In an embodiment, the voice source location and/or the target masking location are/is
a voice source location and/or a target masking location input by an occupant in the vehicle. For
example, the occupant may input the voice source location and/or the target masking location
through a display apparatus. The display apparatus may include the display apparatus 242. The
display apparatus may be deployed at a location such as a center console, a location behind a seat
headrest, or a back-row center console.

[0078] FIG. 5 shows an input control interface 500 of a voice source location and/or a target
masking location according to an embodiment of this application. In the input control interface
shown in FIG. 5, a microphone icon indicates the voice source location, and a mute icon indicates
the target masking location. As shown in FIG. 5, a location of a seat 501 is a voice source location,
and a seat 502, a seat 503, a seat 504, and a seat 505 are target masking locations. An occupant
may tap an icon to switch a corresponding seat location to the voice source location or the target
masking location. For example, the occupant may tap a mute icon of the seat 502 in the input
control interface to switch a location of the seat 502 to the voice source location. In this case, both
the seat 501 and the seat 502 are voice source locations, an occupant at the location of the seat 502
can understand voice content from an occupant at the location of the seat 501, and voices of the
occupants in the seat 501 and the seat 502 are not clearly heard or understood by occupants in the
seat 503, the seat 504, and the seat 505.

[0079] The input control interface is provided, so that an occupant can dynamically control
and adjust a location at which voice masking needs to be performed, and various scenarios in the
cockpit can be more flexibly adapted, to improve occupant experience. For example, when a back-
row occupant makes a call or talks, conversation content needs to be masked for a front row. For
another example, when an occupant in a co-driver seat needs to join in a conversation between
back-row occupants, adjustment may be flexibly performed in the input interface. It should be
understood that the input control interface provided in this embodiment is merely an example of
the input control interface, and the voice source location and the target masking location may
alternatively be indicated by using other icons. In addition, the input control interface may further
show an occupant location in the current vehicle cockpit, and the occupant location may be
identified through various sensing devices in the cockpit. In addition, the input control interface
may alternatively be selection switches/a selection switch of the voice source location and/or the
target masking location, a voice receiving apparatus, or the like. Adjustment manners/an
adjustment manner of the voice source location and/or the target masking location, the input
control interface, and an input control manner are not specifically limited in embodiments of this
application.

[0080] In an embodiment, the voice source location may be determined based on the source
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location of the voice masking activation instruction, and the target masking location may be
determined based on an input of the occupant in the vehicle. For example, the voice masking
function activation/deactivation apparatus may be deployed above or on a side of a seat of an
occupant. When the occupant in the cockpit triggers voice masking activation and/or deactivation,
the control apparatus determines a physical location of the voice masking activation and/or
deactivation apparatus based on the received voice masking activation instruction. In this case, a
seat location corresponding to the physical location of the voice masking activation and/or
deactivation apparatus is used as the voice source location.

[0081] The foregoing determining manners of the voice source location and the target masking
location may be combined. For example, the voice source location is determined by combining the
image sensor and an instruction source location. It should be understood that the combined location
determining manner should also fall within the protection scope of this application.

[0082] S420: Receive a sound signal from the voice source location, and detect whether a
voice signal exists in the sound signal, to generate a detection result.

[0083] In an embodiment, after the receiving the sound signal from the voice source location
in step S420, the method further includes: performing enhancement processing on the sound signal.
[0084] To be specific, step S420 specifically includes the following steps shown in FIG. 6.
[0085] 601: Receive the sound signal from the voice source location.

[0086] 602: Perform enhancement processing on the sound signal, to generate an enhanced
sound signal.

[0087] 603: Detect whether the voice signal exists in the enhanced sound signal, to generate
the detection result.

[0088] In an embodiment, the enhancement processing may include echo cancellation
processing and/or adaptive voice noise reduction processing.

[0089] The enhancement processing is performed on the sound signal, so that noise in the
sound signal can be reduced, and the sound signal is clearer. This helps improve accuracy of the
detection result indicating whether the voice signal exists in the sound signal.

[0090] In an embodiment, the sound signal may be detected in a voice activity detection (voice
activity detection, VAD) manner, to generate the detection result indicating whether the voice
signal exists in the sound signal.

[0091] S430: If the detection result is that the voice signal exists in the sound signal, generate
a masking sound for the voice signal, and output the masking sound to a first speaker at the voice
source location and a second speaker at the target masking location; or if the detection result is
that no voice signal exists in the sound signal, skip generating a masking sound.

[0092] Whether to generate the masking sound is controlled based on the detection result
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indicating whether the voice signal exists, so that when no voice signal exists, the masking sound
may not disturb the target masking location. For example, when an occupant at a driver seat is in
a call, a peer end in the call may be speaking for a long time, and the occupant in the driver seat is
in a listening state. In this case, because no voice signal is not detected, the masking sound does
not need to be generated. In this way, interference of the masking sound to another occupant in the
cockpit can be avoided.

[0093] In an embodiment, a voice signal buffer mechanism is set, and a masking sound is
generated by using a buffered voice signal in a gap (for example, 2s) in which an occupant at the
voice source location pauses when speaking, so that continuity of masking effect can be ensured.
For example, it may be set that voice signal content with a size of 500-ms duration is buffered. It
should be understood that a buffer setting manner and a buffer size are not specifically limited in
this application. In addition, the buffered voice signal content may be updated depending on
whether the voice signal exists. When the voice signal is detected, the buffered voice signal content
is updated based on the voice signal; and when no voice signal is detected, the buffered voice
signal content is not updated.

[0094] Similarly, the generated masking sound may be further buffered, and a masking sound
buffer mechanism is used to ensure the continuity of masking effect in the gap in which the
occupant at the voice source location pauses when speaking. The mechanism is consistent with the
foregoing buffering the voice signal.

[0095] In an embodiment, as shown in FIG. 7A, the masking sound is generated by performing
time domain inversion processing on the voice signal.

[0096] In an embodiment, as shown in FIG. 7B, the masking sound is generated by using noise
data obtained from a noise database. The noise data in the noise database may include one or more
of white noise, narrowband noise, speech noise, and the like. The noise data may be preset in a
system, or may be downloaded from a cloud and updated in real time. The noise data in the noise
database and a data source are not specifically limited in this application.

[0097] In an embodiment, the noise data in the noise database is obtained, and the masking
sound is generated by using the noise data and the voice signal. For example, time domain
inversion processing may be performed on the voice signal to obtain a processed voice signal, and
the processed voice signal and the noise data obtained from the noise database are fused to generate
the masking sound.

[0098] In an embodiment, as shown in FIG. 7C, a voice feature of the voice signal is analyzed,
the noise data corresponding to the voice feature is obtained from the noise database, and then the
masking sound is generated by using the noise data. The noise data in the noise database is matched
based on the voice feature, so that the obtained noise data can better match the voice signal, the
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masking sound is more comfortable for the occupant at the target masking location, and the
masking effect is better. Further, the masking sound may alternatively be generated through a
neural network model by analyzing the voice feature of the voice signal.

[0099] It should be understood that the foregoing embodiments of generating the masking
sound may be combined with each other to generate the masking sound. There is another manner
of generating the masking sound. This is not specifically limited in this application.

[00100] In an embodiment, automatic gain control (automatic gain control, AGC) adjustment
may be further performed on the generated masking sound, so that a volume of the masking sound
meets a specified range. The volume of the masking sound is controlled, to keep the volume within
the specified range, so that the volume of the masking sound can be as small as possible, to avoid
discomfort of the occupant at the target masking location, and the volume of the masking sound
can be stable, to avoid volume fluctuation or sound leakage, so as to ensure the masking effect.
[00101] Inan embodiment, sound field control processing is performed on the masking sound
based on the voice source location and the target masking location, to output a first masking sound
and a second masking sound, where the sound field control processing includes adjusting a phase
and an amplitude of each frequency signal in the masking sound, outputting the first masking
sound to the first speaker at the voice source location, and outputting the second masking sound
to the second speaker at the target masking location.

[00102] The speaker used for playing the masking sound is determined based on location
information of the voice source location and the target masking location. The first speaker at the
voice source location and the second speaker at the target masking location are coordinated and
controlled through sound field control, so that the first speaker and the second speaker play
different masking sounds, a bright zone is formed at the target masking location, and a dark zone
is formed at the voice source location. In this way, the occupant at the target masking location
cannot understand or clearly hear voice content from the occupant at the voice source location,
and interference caused by the masking sound played at the target masking location to the occupant
at the voice source location can be avoided.

[00103] The following briefly describes the sound field control from a perspective of sound
masking and noise reduction principles.

[00104] A phenomenon that an auditory feeling of a weak sound (masked sound) is affected by
another strong sound (masking sound) is called masking effect of a human ear. Generally, two
sounds whose frequencies are closer to each other have larger masking amounts. In addition, a
high-frequency sound is easily masked by a low-frequency sound, and a low-frequency sound is
difficult to be masked by a high-frequency sound. For example, in a concert scenario, a sound
pressure level of a bass drum may not be high, but people can also clearly hear a sound of the bass
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drum from music of the concert, a violin sound is easily masked by another low-frequency
instrument.

[00105] Based on the foregoing principle, in this embodiment of this application, the speaker
near the target masking location plays the masking sound, and a voice from the voice source
location is masked at a human ear location of the occupant at the target masking location, so that
the occupant at the target masking location cannot understand or clearly hear voice content at the
voice source location.

[00106] As shown in FIG. 8, because there is a specific distance between the occupant at the
voice source location and the occupant at the target masking location, the voice of the occupant at
the voice source location is propagated to an ear location at the target masking location through an
air propagation path (a direct sound wave). In addition, a microphone near the occupant at the
voice source location captures a sound signal of the occupant at the voice source location (a direct
sound wave), the voice signal is detected from the sound signal, then the masking sound is
generated through a masking sound generation apparatus, the masking sound is output to a speaker
near the target masking location, and finally the speaker near the target masking location plays the
masking sound. In this case, at an ear of the occupant at the target masking location, the masking
sound interferes with the voice of the occupant at the voice source location, to achieve an objective
of voice masking.

[00107] When the masking sound is played at the target masking location, the masking sound
at the target masking location is also propagated to the voice source location, and may cause
interference to the occupant at the voice source location. Therefore, in this application, noise
reduction processing may be further performed at the voice source location. For example, an active
noise cancellation solution may be used. A principle of the active noise cancellation solution is as
follows: Each sound includes a specific spectrum, and an active noise whose spectrum is the same
as that of noise to be canceled and whose phase is exactly opposite (a difference is 180 degrees)
to that of the noise to be canceled may be found, so that the noise to be canceled can be canceled.
[00108] FIG.9isadiagram of a sound wave cancellation principle according to an embodiment
of this application. As shown in FIG. 9, a first sound wave 901 and a second sound wave 902 have
a same spectrum, but phases of the first sound wave 901 and the second sound wave 902 are
exactly opposite (a difference is 180 degrees). A location at which the first sound wave 901 and
the second sound wave 902 intersect is controlled through accurate calculation. For example, the
location at which the first sound wave 901 and the second sound wave 902 intersect is a human
ear, a sound wave obtained after the two sound waves intersect, superpose, and cancel each other
is a third sound wave 903, and an amplitude of the third sound wave 903 is very small, so that the

human ear can almost hear no noise at an intersection.
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[00109] Based on the foregoing principle, an objective of forming a voice dark zone at the voice
source location and forming a voice bright zone at the target masking location may be achieved
through sound field control.

[00110] FIG. 10 is a diagram of sound field control according to an embodiment of this
application. As shown in FIG. 10, after generating the masking sound, the masking sound
generation apparatus outputs the masking sound to a first filter and a second filter, and controls
parameters of the first filter and the second filter to generate the first masking sound and the second
masking sound, then, the first masking sound is output to the first speaker, and the second masking
sound is output to the second speaker. The parameters of the first filter and the second filter are
controlled, to adjust a phase and an amplitude of each frequency signal in the masking sound, so
that the first masking sound and the second masking sound have different phases and amplitudes.
The first speaker may be a speaker near the voice source location, for example, a speaker on a side
of the voice source location. The second speaker may be a speaker near the target masking location,
for example, a speaker on a side of the target masking location.

[00111] Inan embodiment, a volume of the first masking sound received by the first speaker is
lower than a volume of the second masking sound received by the second speaker.

[00112] Inanembodiment, the masking sound may be further output to a third filter to generate
a third masking sound, the third masking sound is output to a third speaker at the voice source
location, and the first speaker and the third speaker at the voice source location work
simultaneously, to improve noise reduction effect at the voice source location.

[00113] In an embodiment, the masking sound may be further output to a fourth filter to
generate a fourth masking sound, the fourth masking sound is output to a fourth speaker at the
target masking location, and the second speaker and the fourth speaker at the target masking
location work simultaneously, to improve voice masking effect.

[00114] Inan embodiment, the masking sound may be further output to N filters (the first filter
to an Nth filter) to generate masking sounds (the first masking sound to an Nth masking sound) of
N channels, where N is a quantity of speakers in the vehicle cockpit, the N masking sounds are
output to N speakers (the first speaker to an Nth speaker), and sound field control of the entire
cockpit is implemented by using all the speakers in the vehicle cockpit, so that there is no sound
leakage and interference is low in voice masking at the target masking location, and the noise at
the voice source location is smaller.

[00115] In an embodiment, human ear locations/a human ear location of the voice source
location and/or the target masking location may be further identified, and a pointing direction of
one or more speakers in the vehicle cockpit may be dynamically adjusted, to achieve better noise
effect and better voice masking effect. An identification manner may be using the millimeter-wave
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radar, a camera sensor, or the like in the cockpit. A specific identification manner is not specifically
limited in this application.

[00116] In an embodiment, when the target masking location is the driver seat and the driver
seat is provided with a headrest speaker, better voice masking effect can be achieved by playing
the masking sound through the headrest speaker, because the headrest speaker is closer to the
human ear and has a stronger directivity.

[00117] Similarly, when the driver seat, the co-driver seat, and a back-row seat are provided
with headrest speakers, the masking sound may be played through the headrest speakers in the
driver seat, the co-driver seat, and the back-row seat, to achieve better voice masking effect.
[00118] In an embodiment, based on an occupant change (which may include an occupant
location change, an occupant quantity change, and the like) in the cockpit, the target masking
location may be dynamically adjusted, and the sound field control may be adaptively performed.
For example, when a new occupant gets on the vehicle, after a location of the new occupant is
detected, the sound field control is dynamically performed, and the voice masking is performed at
the location of the new occupant. In an embodiment, when it is detected that an occupant gets off
the vehicle and a location of an occupant changes, the occupant at the voice source location may
be prompted in a manner like display or voice, so that the occupant at the voice source location
adjusts the voice source location or the target masking location.

[00119] In an embodiment, the sound field control may be implemented by using a variable
span trade-off (variable span trade-off, VAST) algorithm.

[00120] Inan embodiment, when the target masking location includes the driver seat, a volume
of a vehicle alert sound may be increased. The vehicle alert sound may include a vehicle safety
alarm sound, and the safety alarm sound may include a battery level alarm, a fuel level alarm, and
the like of the vehicle. The vehicle alert sound may further include a fault alarm sound and a safety
alarm sound, for example, an obstacle anti-collision alarm and a tire pressure alarm. The vehicle
may further include a function alert sound, for example, a navigation alert sound. The volume of
the vehicle alert sound is increased, so that it can be ensured that the driver identifies an alarm in
time while voice masking is ensured, to ensure driving safety.

[00121] In an embodiment, when the target masking location includes the driver seat, an
outside-vehicle sound signal may be further obtained, specific type identification is performed on
the outside-vehicle sound signal to identify a specific sound in an outside-vehicle sound, and the
specific sound is output to the speaker in the driver seat. The outside-vehicle sound may be
captured through an outside-vehicle microphone, the specific type identification is performed on
the outside-vehicle sound, to identify the specific sound, and then the specific sound is played
through the speaker in the driver seat. For example, when the vehicle drives, a rear vehicle whistles
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and overtakes the vehicle, a whistle of the rear vehicle is identified by identifying the outside-
vehicle sound, then the whistle is played through the speaker near the driver seat, and the driver
may be warned to take care and perform a corresponding safe driving action. A specific type of
sound may include a whistle, a siren sound, a sound signal in a specific direction, an emergency
sound signal, and the like.

[00122]  Itshould be understood that only some vehicle alert sounds, some vehicle alarm sounds,
and some specific types of sounds are shown herein, and more scenarios, and corresponding alert
sounds and specific types of sounds may be further included. This is not specifically limited herein
in this application.

[00123] In an embodiment, a voice masking deactivation instruction may be further received,
and receiving the sound signal at the voice source location is stopped based on the deactivation
instruction. For example, the deactivation instruction may be triggered by the occupant at the voice
source location by turning off the voice masking function activation/deactivation apparatus.
[00124] In an embodiment, the voice masking deactivation instruction may be further
automatically triggered when it is detected that the occupant at the voice source location gets off
the vehicle.

[00125] Inan embodiment, a timeout mechanism may be further set. For example, the timeout
mechanism is set to two minutes. When no voice signal is detected in the sound signal captured
from the voice source location within two minutes, the voice masking deactivation instruction may
be automatically triggered.

[00126] In an embodiment, the voice masking deactivation instruction may be further
automatically triggered when it is detected that the occupant at the target masking location gets off
the vehicle.

[00127] Embodiments described in this specification may be independent solutions, or may be
combined based on internal logic. All of these solutions fall within the protection scope of this
application.

[00128] It may be understood that the methods and operations implemented by the control
apparatus in the foregoing method embodiments may alternatively be implemented by a
component (for example, a chip or a circuit) that can be used for the control apparatus.

[00129] The following describes in detail the voice masking apparatus provided in
embodiments of this application with reference to FIG. 11 and FIG. 12. It should be understood
that descriptions of apparatus embodiments correspond to the descriptions of the method
embodiments. Therefore, for content that is not described in detail, refer to the foregoing method
embodiments.

[00130] As shown in FIG. 11, an embodiment of this application further provides a voice
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masking apparatus 1100, configured to implement functions of the control apparatus in the
foregoing method, and the apparatus may be used in flowcharts shown in FIG. 4, FIG. 6, FIG. 7A,
FIG. 7B, FIG. 7C, and FIG. 10 to perform functions in the foregoing method embodiments. For
example, the apparatus may be a software module or a chip system. In this embodiment of this
application, the chip system may include a chip, or may include a chip and another component.
The voice masking apparatus 1100 may be the control apparatus 210 shown in FIG. 2.

[00131] Inanembodiment, the voice masking apparatus 1100 is used in a vehicle, and the voice
masking apparatus 1100 includes:

a location determining module 1101, configured to determine a voice source location
and a target masking location;

a voice detection module 1102, configured to: receive a sound signal from the voice
source location, and detect whether a voice signal exists in the sound signal, to generate a detection
result;

a masking sound generation module 1103, configured to generate a masking sound
based on the detection result, where the masking sound generation module 1103 is specifically
configured to: if the detection result is that the voice signal exists in the sound signal, generate the
masking sound for the voice signal; or if the detection result is that no voice signal exists in the
sound signal, skip generating the masking sound; and

a masking sound post-processing module 1104, configured to output the masking sound
to a first speaker at the voice source location and a second speaker at the target masking location.
[00132] In an embodiment, the location determining module 1101 is further configured to:
receive a voice masking function activation instruction, determine the voice source location based
on a source location of the activation instruction, and determine the target masking location based
on occupant information obtained by a sensor in the vehicle.

[00133] Inan embodiment, the sensor includes one or more of an image sensor, a radar sensor,
and a seat sensor, the image sensor may include a camera, the radar sensor may include one or
more of an ultrasonic radar, a millimeter-wave radar, and the like, and the seat sensor may include
one or more of a gravity sensor, a pressure sensor, and the like.

[00134] In an embodiment, the location determining module 1101 is further configured to:
receive an input of an occupant in the vehicle, and determine the voice source location and/or the
target masking location based on the input of the occupant, where the input of the occupant
includes a voice source location and/or a target masking location that are/is input by the occupant.
[00135] In an embodiment, the voice detection module 1102 is further configured to perform
enhancement processing on the sound signal after receiving the sound signal from the voice source

location.
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[00136] In an embodiment, the enhancement processing includes echo cancellation processing
and/or adaptive voice noise reduction processing.
[00137] In an embodiment, the masking sound generation module 1103 is specifically
configured to perform time domain inversion processing on the voice signal, to generate the
masking sound.
[00138] In an embodiment, the masking sound generation module 1103 is specifically
configured to: obtain noise data in a noise database, and generate the masking sound by using the
noise data, or generate the masking sound by using the voice signal and the noise data. The noise
data in the noise database may be preset.
[00139] In an embodiment, the masking sound generation module 1103 is configured to obtain
the noise data in the noise database, and the masking sound generation module 1103 is specifically
configured to: analyze a voice feature of the voice signal, and obtain, from the noise database, the
noise data corresponding to the voice feature.
[00140] In an embodiment, the masking sound post-processing module 1104 is further
configured to perform automatic gain control adjustment on the masking sound before outputting
the masking sound to the first speaker at the voice source location and the second speaker at the
target masking location, so that a volume of the masking sound meets a specified range.
[00141] In an embodiment, the masking sound post-processing module 1104 is specifically
configured to:

perform sound field control processing on the masking sound based on the voice source
location and the target masking location to output a first masking sound and a second masking
sound, where the sound field control processing includes adjusting a phase and an amplitude of
each frequency signal in the masking sound; and

output the first masking sound to the first speaker at the voice source location, and
output the second masking sound to the second speaker at the target masking location.
[00142] Inanembodiment, the performing sound field control processing on the masking sound
based on the voice source location and the target masking location to output a first masking sound
and a second masking sound includes:

performing sound field control processing on the masking sound based on the voice
source location and the target masking location to output masking sounds of N channels, where
the masking sounds of the N channels include the first masking sound and the second masking
sound, and N is a quantity of speakers in a cockpit.
[00143] Inan embodiment, the masking sound received by the first speaker at the voice source
location is lower than the masking sound received by the second speaker at the masking location.
[00144] Inanembodiment, when the target masking location is a driver seat, the second speaker
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includes a speaker located at a headrest of the driver seat.

[00145] In an embodiment, when the target masking location includes the driver seat, the
masking sound post-processing module 1104 is further configured to increase a volume of a
vehicle safety alarm sound.

[00146] In an embodiment, when the target masking location includes the driver seat, the
masking sound post-processing module 1104 is further configured to: obtain an outside-vehicle
sound, perform specific type identification on the outside-vehicle sound to identify a specific
sound in the outside-vehicle sound, and output the specific sound to the speaker in the driver seat.
[00147] In an embodiment, the location determining module 1101 may further receive a voice
masking deactivation instruction, and transmit the deactivation instruction to the voice detection
module 1102. The voice detection module 1102 is further configured to stop, based on the
deactivation instruction, receiving the sound signal from the voice source location.

[00148] Inan embodiment, the location determining module 1101 may further directly control
the voice detection module based on the deactivation instruction, so that the voice detection
module stops receiving the sound signal at the voice source location.

[00149] In an embodiment, the voice detection module may be configured to: directly receive
the voice masking deactivation instruction, and stop, based on the deactivation instruction,
receiving the sound signal at the voice source location.

[00150] It should be understood that, in the several embodiments provided in this application,
the disclosed apparatus and method may be implemented in other manners. For example, the
described apparatus embodiment is merely an example. For example, division into the units,
components, or modules is merely logical function division and there may be another division
manner in an actual implementation. For example, a plurality of units, components, or modules
may be combined or integrated into another system, or some features may be ignored or not
performed. In addition, the displayed or discussed mutual couplings or direct couplings or
communication connections may be implemented through some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in electrical,
mechanical, or other forms.

[00151] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, that is, may be located at one location, or may
be distributed on a plurality of network units. Some or all of the units may be selected based on
actual requirements to achieve the objectives of the solutions of embodiments.

[00152] In addition, functional units in embodiments of this application may be integrated into
one processing unit, each of the units may exist alone physically, or two or more units are

integrated into one unit.
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[00153] An embodiment of this application further provides another voice masking apparatus
1200. The voice masking apparatus 1200 shown in FIG. 12 may be an implementation of a
hardware circuit of the apparatus shown in FIG. 11, and is used in flowcharts shown in FIG. 4,
FIG. 6, FIG. 7A, FIG. 7B, FIG. 7C, and FIG. 10 to perform functions in the foregoing method
embodiments.

[00154] Asshown in FIG. 12, the voice masking apparatus 1200 includes at least one processor
1201. The at least one processor 1201 may be a general-purpose central processing unit (central
processing unit, CPU), a microprocessor, an application-specific integrated circuit (application-
specific integrated circuit, ASIC), or one or more integrated circuits, and is configured to execute
a related program to implement the voice masking method in the method embodiments of this
application.

[00155] The processor 1201 may alternatively be an integrated circuit chip and has a signal
processing capability. In an implementation process, the steps of the voice masking method in this
application may be implemented through a hardware logic circuit in the processor 1201, or
instructions in a form of software.

[00156] The voice masking apparatus 1200 may further include at least one memory 1202, and
the memory 1202 is configured to store instructions and/or data. The processor 1201 may be
configured to execute the instructions stored in the memory 1202. The memory 1202 may be a
volatile memory or a nonvolatile memory, or may include both a volatile memory and a nonvolatile
memory. The nonvolatile memory may be a read-only memory (read-only memory, ROM), a
programmable read-only memory (programmable ROM, PROM), an erasable programmable read-
only memory (erasable PROM, EPROM), an electrically erasable programmable read-only
memory (electrically EPROM, EEPROM), or a flash memory. The volatile memory may be a
random access memory (random access memory, RAM). Through example but not limitative
description, the RAM may have many forms, for example, a static random access memory (static
RAM, SRAM), a dynamic random access memory (DRAM), a synchronous dynamic random
access memory (synchronous DRAM, SDRAM), a double data rate synchronous dynamic random
access memory (double data rate SDRAM, DDR SDRAM), an enhanced synchronous dynamic
random access memory (enhanced SDRAM, ESDRAM), a synchlink dynamic random access
memory (synchlink DRAM, SLDRAM), and a direct rambus dynamic random access memory
(direct rambus RAM, DR RAM). It should be understood that the memory in embodiments of this
application may be a volatile memory or a nonvolatile memory, or may include both a volatile
memory and a nonvolatile memory. It should be noted that the memaory of the systems and methods

described in this specification includes but is not limited to these and any memory of another
proper type.
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[00157] It should be noted that although only the memory and the processor are shown in the
voice masking apparatus 1200, in a specific implementation process, a person skilled in the art
should understand that the voice masking apparatus 1200 may further include another component
required for implementing normal running, for example, a power supply, a communication port,
or an input/output device.

[00158] An embodiment of this application further provides a voice masking system 200. The
voice masking system 200 may include the control apparatus 210, the microphone apparatus 220,
and the speaker apparatus 230 shown in FIG. 2. The control apparatus 210 may be the voice
masking apparatus 1100 or 1200 in the foregoing embodiments. The microphone apparatus 220
may include a microphone deployed at a voice source location, and is configured to capture a
sound signal at the voice source location. The speaker apparatus 230 may include a first speaker
deployed at the voice source location and a second speaker deployed at a target masking location,
and is configured to play a masking sound.

[00159] In an embodiment, the voice masking system 200 may further include the interaction
apparatus 240 shown in FIG. 2, and the interaction apparatus may include the function
activation/deactivation apparatus 243. The function activation/deactivation apparatus 243 may
include a voice masking function activation/deactivation apparatus, and the voice masking
function activation/deactivation apparatus is configured to control activation and/or deactivation
of a voice masking function.

[00160] In an embodiment, the interaction apparatus 240 may further include the sensor
apparatus 241 shown in FIG. 2. The sensor apparatus 241 may include one or more of an image
sensor, a radar sensor, and a seat sensor, and is configured to collect information about an occupant
in a vehicle. For example, the image sensor includes a camera, and an image is transmitted to the
control apparatus 210 based on the image of the occupant in the vehicle captured by the camera.
The control apparatus 210 obtains the voice source location and/or the target masking location
through identification based on the image.

[00161] In an embodiment, the interaction apparatus 240 further includes an information
apparatus, and the information input apparatus is configured to input the voice source location
and/or the target masking location by the occupant in the vehicle. The information input apparatus
may be the display apparatus 242 shown in FIG. 2, or may be a physical button type input apparatus,
or may be a terminal device. The terminal device may be a mobile phone, a tablet, a watch, or the
like. The terminal device may directly or indirectly interact with the control apparatus 210 through
Wi-Fi, Bluetooth, a mobile network, or the like. It should be understood that the terminal device
is not specifically limited in this application, and an interaction manner between the terminal

device and the control apparatus 210 is not specifically limited either.
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[00162] In an embodiment, the microphone apparatus 220 may further include one or more
microphones deployed outside the vehicle, and the microphone is configured to capture an outside-
vehicle sound signal.

[00163] An embodiment of this application further provides a computer-readable storage
medium, configured to store a computer program, and when the computer program is run on a
computer, the computer is enabled to perform the voice masking method.

[00164] An embodiment of this application further provides a computer program product,
including computer program code, and when the computer program code is run on a computer, the
computer is enabled to perform the voice masking method.

[00165] Anembodiment of this application further provides a vehicle, and the vehicle includes
any apparatus of the voice masking apparatus 1100 and the voice masking apparatus 1200, or the
voice masking system 200.

[00166] A person of ordinary skill in the art may be aware that, with reference to examples
described in embodiments disclosed in this specification, units and algorithm steps may be
implemented by electronic hardware or a combination of computer software and electronic
hardware. Whether the functions are performed by hardware or software depends on particular
applications and design constraint conditions of the technical solutions. A person skilled in the art
may use different methods to implement the described functions for each particular application,
but it should not be considered that the implementation goes beyond the scope of this application.
[00167] A specific term "example™ herein means "used as an example, embodiment or
illustration”. Any embodiment described as "example™ is not necessarily explained as being
superior or better than other embodiments.

[00168] It should be understood that sequence numbers of processes do not mean execution
sequences in embodiments of this application. The execution sequences of the processes shall be
determined based on functions and internal logic of the processes, and shall not be construed as
any limitation on the implementation processes of embodiments of this application.

[00169] It should be understood that determining B based on A does not mean that B is
determined based on only A, and B may alternatively be determined based on A and/or other
information.

[00170] Terms such as "component”, "module™, and "system" used in this specification indicate
computer-related entities, hardware, firmware, combinations of hardware and software, software,
or software being executed. For example, a component may be, but is not limited to, a process that
runs on a processor, a processor, an object, an executable file, an execution thread, a program,
and/or a computer. As illustrated by using figures, both a computing device and an application that

runs on the computing device may be components. One or more components may reside within a
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process and/or a thread of execution, and a component may be located on one computer and/or
distributed between two or more computers. In addition, these components may be executed from
various computer-readable media that store various data structures. For example, the components
may communicate by using a local and/or remote process and based on, for example, a signal
having one or more data packets (for example, data from two components interacting with another
component in a local system, a distributed system, and/or across a network like the Internet
interacting with other systems by using the signal).

[00171] Related parts between the method embodiments of this application may be mutually
referenced; and apparatuses provided in the apparatus embodiments are configured to perform the
methods provided in corresponding method embodiments. Therefore, the apparatus embodiments
may be understood with reference to related parts in the related method embodiments.

[00172] The foregoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in this
application shall fall within the protection scope of this application. Therefore, the protection scope

of this application shall be subject to the protection scope of the claims.
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CLAIMS

1. A voice masking method, applied to a vehicle, comprising:

determining a voice source location and a target masking location;

receiving a sound signal from the voice source location;

detecting whether a voice signal exists in the sound signal, to generate a detection result; and

if the detection result is that the voice signal exists in the sound signal, generating a masking
sound for the voice signal, and outputting the masking sound to a first speaker at the voice source
location and a second speaker at the target masking location; or if the detection result is that no
voice signal exists in the sound signal, skipping generating a masking sound.

2. The method according to claim 1, wherein

before the determining a voice source location and a target masking location, the method
further comprises: receiving a voice masking activation instruction; and

the determining a voice source location and a target masking location comprises:

determining the voice source location based on a source location of the activation instruction;
and

determining the target masking location based on occupant information obtained by a sensor
in the vehicle.

3. The method according to claim 1, wherein the voice source location and the target masking
location are a voice source location and a target masking location that are input by an occupant in
the vehicle.

4. The method according to any one of claims 1 to 3, wherein after the receiving a sound
signal from the voice source location, the method further comprises: performing enhancement
processing on the sound signal.

5. The method according to claim 4, wherein the enhancement processing comprises echo
cancellation processing and/or adaptive voice noise reduction processing.

6. The method according to any one of claims 1 to 5, wherein the generating a masking sound
for the voice signal comprises: generating the masking sound by performing time domain inversion
processing on the voice signal.

7. The method according to any one of claims 1 to 6, wherein the outputting the masking
sound to a first speaker at the voice source location and a second speaker at the target masking
location comprises:

performing sound field control processing on the masking sound based on the voice source
location and the target masking location to output a first masking sound and a second masking

sound, wherein the sound field control processing comprises adjusting a phase and an amplitude
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of each frequency signal in the masking sound; and

outputting the first masking sound to the first speaker at the voice source location, and
outputting the second masking sound to the second speaker at the target masking location.

8. The method according to claim 7, wherein the performing sound field control processing
on the masking sound based on the voice source location and the target masking location to output
a first masking sound and a second masking sound comprises:

performing sound field control processing on the masking sound based on the voice source
location and the target masking location to output masking sounds of N channels, wherein the
masking sounds of the N channels comprise the first masking sound and the second masking sound,
and N is a quantity of speakers in the cockpit, wherein

a volume of the masking sound received by the first speaker is lower than a volume of the
masking sound received by the second speaker.

9. The method according to claim 7, wherein when the target masking location comprises a
driver seat, the second speaker comprises a speaker located at a headrest of the driver seat.

10. The method according to any one of claims 1 to 9, wherein the generating a masking
sound for the voice signal comprises:

obtaining noise data in a noise database; and

generating the masking sound by using the noise data, or generating the masking sound by
using the voice signal and the noise data.

11. The method according to claim 10, wherein the obtaining noise data in a noise database
comprises: analyzing a voice feature of the voice signal, and obtaining the noise data, from the
noise database, corresponding to the voice feature.

12. The method according to any one of claims 1 to 11, wherein before the outputting the
masking sound to a first speaker at the voice source location and a second speaker at the target
masking location, the method further comprises: performing automatic gain control adjustment on
the masking sound, so that a volume of the masking sound meets a specified range.

13. The method according to any one of claims 1 to 12, wherein when the target masking
location comprises the driver seat, the method further comprises: increasing a volume of a vehicle
safety alarm sound.

14. The method according to claim 13, further comprising:

obtaining an outside-vehicle sound, performing specific type identification on the outside-
vehicle sound to identify a specific sound in the outside-vehicle sound, and outputting the specific
sound to the speaker in the driver seat.

15. The method according to any one of claims 2 to 14, further comprising:

receiving a voice masking deactivation instruction; and
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stopping, based on the deactivation instruction, receiving the sound signal at the voice source
location.

16. A voice masking apparatus, comprising:

a location determining module, configured to determine a voice source location and a target
masking location;

a voice detection module, configured to: receive a sound signal from the voice source location,
and detect whether a voice signal exists in the sound signal, to generate a detection result;

a masking sound generation module, configured to generate a masking sound based on the
detection result, and specifically configured to: if the detection result is that the voice signal exists
in the sound signal, generate the masking sound for the voice signal; or if the detection result is
that no voice signal exists in the sound signal, skip generating the masking sound; and

a masking sound post-processing module, configured to output the masking sound to a first
speaker at the voice source location and a second speaker at the target masking location.

17. The apparatus according to claim 16, wherein the location determining module is
specifically configured to:

receive a voice masking activation instruction; and

determine the voice source location based on a source location of the activation instruction,
and determine the target masking location based on occupant information obtained by a sensor in
the vehicle.

18. The apparatus according to claim 16, wherein the location determining module is
specifically configured to determine the voice source location and the target masking location
based on a voice source location and a target masking location that are input by an occupant in the
vehicle.

19. The apparatus according to any one of claims 16 to 18, wherein the voice detection module
is further configured to perform enhancement processing on the sound signal after receiving the
sound signal from the voice source location.

20. The apparatus according to claim 19, wherein the enhancement processing comprises
echo cancellation processing and/or adaptive voice noise reduction processing.

21. The apparatus according to any one of claims 16 to 20, wherein the masking sound
generation module is specifically configured to generate the masking sound by performing time
domain inversion processing on the voice signal.

22. The apparatus according to any one of claims 16 to 21, wherein that the masking sound
post-processing module outputs the masking sound to the first speaker at the voice source location
and the second speaker at the target masking location is specifically configured to:

perform sound field control processing on the masking sound based on the voice source
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location and the target masking location to output a first masking sound and a second masking
sound, wherein the sound field control processing comprises adjusting a phase and an amplitude
of each frequency signal in the masking sound; and

output the first masking sound to the first speaker at the voice source location, and output the
second masking sound to the second speaker at the target masking location.

23. The apparatus according to claim 22, wherein when performing sound field control
processing on the masking sound based on the voice source location and the target masking
location to output the first masking sound and the second masking sound, the masking sound post-
processing module is specifically configured to:

perform sound field control processing on the masking sound based on the voice source
location and the target masking location to output masking sounds of N channels, wherein the
masking sounds of the N channels comprise the first masking sound and the second masking sound,
and N is a quantity of speakers in the cockpit, wherein

a volume of the masking sound received by the first speaker is lower than a volume of the
masking sound received by the second speaker.

24. The apparatus according to claim 22, wherein when the target masking location is a driver
seat, the second speaker comprises a speaker located at a headrest of the driver seat.

25. The apparatus according to any one of claims 16 to 24, wherein the masking sound
generation module is specifically configured to:

obtain noise data in a noise database; and

generate the masking sound by using the noise data, or generate the masking sound by using
the voice signal and the noise data.

26. The apparatus according to claim 25, wherein when obtaining the noise data in the noise
database, the masking sound generation module is specifically configured to: analyze a voice
feature of the voice signal, and obtain the noise data, from the noise database, corresponding to
the voice feature.

27. The apparatus according to any one of claims 16 to 26, wherein before outputting the
masking sound to the first speaker at the voice source location and the second speaker at the target
masking location, the masking sound post-processing module is further configured to perform
automatic gain control adjustment on the masking sound, so that a volume of the masking sound
meets a specified range.

28. The apparatus according to any one of claims 16 to 27, wherein when the target masking
location comprises the driver seat, the masking sound post-processing module is further configured
to increase a volume of a vehicle safety alarm sound.

29. The apparatus according to claim 28, wherein the masking sound post-processing module
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is further configured to:

obtain an outside-vehicle sound, perform specific type identification on the outside-vehicle
sound to identify a specific sound in the outside-vehicle sound, and output the specific sound to
the speaker in the driver seat.

30. The apparatus according to any one of claims 17 to 29, comprising:

the location determining module, further configured to receive a voice masking deactivation
instruction; and

the voice detection module, further configured to stop, based on the deactivation instruction,
receiving the sound signal from the voice source location.

31. A voice masking apparatus, comprising a processor and a memory, wherein the memory
is configured to store instructions, and the processor is configured to execute the instructions stored
in the memory, to implement the method according to any one of claims 1 to 15.

32. A voice masking system used in a vehicle, comprising:

a voice masking activation and/or deactivation apparatus, configured to control activation
and/or deactivation of a voice masking function;

the apparatus according to any one of claims 16 to 31;

a microphone, deployed at a voice source location, and configured to capture a sound signal
at the voice source location;

a first speaker, deployed at the voice source location; and

a second speaker, deployed at a target masking location, wherein

the first speaker and the second speaker are configured to play a masking sound.

33. The system according to claim 32, further comprising a sensor apparatus, wherein the
sensor apparatus is configured to collect information about an occupant in the vehicle.

34. The system according to claim 32, further comprising an information input apparatus,
wherein the information input apparatus is used by an occupant in the vehicle to input the voice
source location and the target masking location.

35. The system according to any one of claims 32 to 34, wherein the microphone further
comprises a third microphone deployed outside the vehicle, and the third microphone deployed
outside the vehicle is configured to capture an outside-vehicle sound.

36. A vehicle, comprising the apparatus according to any one of claims 16 to 31 or the system

according to any one of claims 32 to 35.
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