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(57) This application relates to a data processing
method and apparatus, a storage medium, and a vehicle.
The method includes: obtaining first image information,
where the first image information includes location in-
formation of a user; and determining ear location infor-
mation of the user based on the first image information,
where the ear location information is used to determine a
sound wave used for noise reduction. According to em-
bodiments of this application, the image information is
obtained to determine the ear location information of the
user, and noise reduction is performed based on the ear
location information of the user, so that a noise reduction
process is more targeted, and a noise reduction effect is
better. In addition, the ear location information of the user
is determined, so that an ear location of the user can be
dynamically determined to reduce noise for the user.
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Description

TECHNICAL FIELD

[0001] This application relates to the field of artificial
intelligence technologies, and in particular, to a data
processing method and apparatus, a storage medium,
and a vehicle.

BACKGROUND

[0002] Noise reduction can reduce energy of noise
perceived by people, and reduce noise interference to
people. Current noise reduction methods generally in-
clude two methods: passive noise reduction and active
noise reduction. The passive noise reduction is to reduce
vehicle noise in a physical noise reduction manner. The
active noise reduction generally uses an active noise
cancellation (active noise cancellation, ANC) technology.
An audio signal for suppressing a noise signal is gener-
ated by aspeaker, and after the noise signal and the noise
suppression signal converge and overlap, the noise sig-
nal and the noise suppression signal are neutralized to
cancel each other out, to finally achieve a purpose of
noise reduction.
[0003] In the active noise reduction method, a noise
reduction effect is usually better at a microphone (which
may also be referred to as an error microphone), and a
longer distance from the microphone indicates a poorer
noise reduction effect. A solution to improve an active
noise reduction effect is worth studying.

SUMMARY

[0004] In view of this, a data processing method and
apparatus, a storage medium, and a vehicle are pro-
posed, to improve a noise reduction effect and user
experience.
[0005] According to a first aspect, an embodiment of
this application provides a data processing method. The
method includes: obtaining first image information,
where the first image information includes location in-
formation of a user; and determining the location infor-
mation of the user based on the first image information,
where the location information of the user is used to
determine a sound wave used for noise reduction.
[0006] According to this embodiment of this applica-
tion, the image information is obtained to determine the
location information of the user, and noise reduction is
performed based on the location information of the user,
so that a noise reduction effect can be better, and a
location of the user can be dynamically determined to
reduce noise for the user.
[0007] According to the first aspect, in a first possible
implementation of the data processing method, the loca-
tion information of the user includes ear location informa-
tion of the user.
[0008] According to this embodiment of this applica-

tion, the location information of the user includes the ear
location information of the user, so that the ear location
information of the user can be determined by obtaining
the image information, and noise reduction can be per-
formed based on the ear location information of the user.
In this way, a noise reduction process is more targeted,
and a noise reduction effect is better. In addition, by
tracking the ear location information of the user, an ear
location of the user can be dynamically determined to
reduce noise for the user.
[0009] According to the first aspect or the first possible
implementation of the first aspect, in a second possible
implementation of the data processing method, the loca-
tion information of the user includes head location infor-
mation of the user, the ear location information includes
earhole location information, and the determining the
location information of the user based on the first image
information includes: determining the earhole location
information of the user based on the first image informa-
tion.
[0010] According to this embodiment of this applica-
tion, more targeted and more precise noise reduction can
be implemented by determining the earhole location
information of the user.
[0011] It should be understood that, in this embodiment
of this application, in addition to the earhole location
information, the ear location information may further in-
clude information about another location of a left ear
and/or a right ear of the user, and may further include
information about a location of an area near the left ear
and/or the right ear of the user.
[0012] According to the first aspect or the first or sec-
ond possible implementation of the first aspect, in a third
possible implementation of the data processing method,
the sound wave used for noise reduction includes a
sound wave used for noise reduction in an area corre-
sponding to a location of the user.
[0013] According to this embodiment of this applica-
tion, noise reduction is performed on the area corre-
sponding to the location of the user, so that a noise
reduction effect can be more targeted.
[0014] According to the third possible implementation
of the first aspect, in a fourth possible implementation of
the data processing method, the area corresponding to
the location of the user includes one or more of the
following areas: an area corresponding to a head location
of the user, an area corresponding to an ear location of
the user, and an area corresponding to an earhole loca-
tion of the user.
[0015] According to this embodiment of this applica-
tion, the area includes an area near a corresponding
location, so that a noise reduction area can be adjusted
based on a requirement. In this way, a noise reduction
process is more flexible, and a noise reduction effect is
better.
[0016] According to the first aspect or the first or the
second or the third or the fourth possible implementation
of the first aspect, in a fifth possible implementation of the
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data processing method, the first image information in-
cludes two-dimensional information indicating a shape of
a face of the user.
[0017] According to this embodiment of this applica-
tion, the image information includes the two-dimensional
information indicating the shape of the face, so that more
precise noise reduction can be implemented based on a
personalized user feature.
[0018] According to the first aspect or the first or sec-
ond or third or fourth or fifth possible implementation of
the first aspect, in a sixth possible implementation of the
data processing method, the obtaining first image infor-
mation includes: obtaining the first image information
collected by an image sensor, where the image sensor
includes one or more of the following: a camera, a depth
sensor, and a lidar.
[0019] The camera may be a color camera, a mono-
chrome camera, an infrared camera, or the like.
[0020] It should be understood that the image sensor in
this embodiment of this application may also be imple-
mented by another sensor, for example, a millimeter-
wave radar or an ultrasonic radar.
[0021] According to this embodiment of this applica-
tion, manners of obtaining the first image information are
diversified, so that hardware can be flexibly deployed
based on a requirement. This reduces costs.
[0022] According to the fifth or the sixth possible im-
plementation of the first aspect, in a seventh possible
implementation of the data processing method, the meth-
od further includes: determining head model information,
where the head model information includes three-dimen-
sional information indicating a shape of a face in a head
model; and the determining the location information of
the user based on the first image information includes:
determining the ear location information of the user
based on an intrinsic parameter of the image sensor,
the two-dimensional information, and the three-dimen-
sional information.
[0023] According to this embodiment of this applica-
tion, the head model information is determined, and the
ear location information of the user is determined based
on the three-dimensional information in the head model
information, so that an ear location of the user can be
determined more precisely and dynamically with move-
ment and turning of a user head, to reduce noise for the
user. In addition, hardware costs are reduced in this
process, and an ear location change caused by transla-
tion and turning of the user head in an actual scenario can
also be estimated.
[0024] According to the fifth, the sixth, or the seventh
possible implementation of the first aspect, in an eighth
possible implementation of the data processing method,
the two-dimensional information includes at least three
groups of two-dimensional points, and the three-dimen-
sional information includes at least three groups of three-
dimensional points corresponding to the at least three
groups of two-dimensional points.
[0025] The two-dimensional points may be any three or

more groups of two-dimensional points in the first image
information, and the three-dimensional points may be
three or more groups of three-dimensional points corre-
sponding to the three or more groups of two-dimensional
points in the head model information.
[0026] According to this embodiment of this applica-
tion, the at least three groups of two-dimensional points
and the at least three groups of three-dimensional points
corresponding to the at least three groups of two-dimen-
sional points are obtained, so that a noise reduction
requirement can be met, and a better noise reduction
experience can be provided for a user.
[0027] According to the seventh or the eighth possible
implementation of the first aspect, in a ninth possible
implementation of the data processing method, the head
model information includes preset model information.
[0028] According to this embodiment of this applica-
tion, noise reduction costs can be reduced based on the
preset model information.
[0029] According to the seventh, the eighth, or the ninth
possible implementation of the first aspect, in a tenth
possible implementation of the data processing method,
the determining head model information includes: obtain-
ing point cloud data information collected by a depth
sensor; and determining the head model information
based on the first image information and the point cloud
data information.
[0030] According to this embodiment of this applica-
tion, the point cloud data information and the first image
information is fused to determine the head model infor-
mation, so that the determined head model information
can be closer to actual head information of the user. In this
way, an ear location of the user can be more accurately
located, to achieve a better noise reduction effect.
[0031] According to the seventh, the eighth, the ninth,
or the tenth possible implementation of the first aspect, in
an eleventh possible implementation of the data proces-
sing method, the determining head model information
includes: obtaining second image information collected
by a camera, where the second image information in-
cludes head side location information of the user; and
determining the head model information based on the
second image information, the preset model information,
and an intrinsic parameter of the camera.
[0032] According to this embodiment of this applica-
tion, the user cooperates with collecting of the second
image information, so that the determined head model
information can be closer to actual head information of
the user. Therefore, an ear location of the user can be
more accurately located, to achieve a better noise re-
duction effect.
[0033] According to the eleventh possible implementa-
tion of the first aspect, in a twelfth possible implementa-
tion of the data processing method, the head side location
information of the user includes the ear location informa-
tion of the user.
[0034] According to this embodiment of this applica-
tion, the ear location information of the user is obtained,
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so that a finally determined ear location can be more
accurate, and a noise reduction effect is better.
[0035] According to the seventh, eighth, ninth, tenth,
eleventh, or twelfth possible implementation of the first
aspect, in a thirteenth possible implementation of the
data processing method, the image sensor includes a
first image sensor and a second image sensor, and the
determining head model information includes: obtaining
third image information collected by the first image sen-
sor and fourth image information collected by the second
image sensor; and determining the head model informa-
tion based on the third image information, the fourth
image information, the preset model information, an in-
trinsic parameter of the first image sensor, an intrinsic
parameter of the second image sensor, and an extrinsic
parameter between the first image sensor and the sec-
ond image sensor.
[0036] According to this embodiment of this applica-
tion, the third image information and the fourth image
information are collected, so that the head model infor-
mation of the user can be more comprehensively and
accurately determined, and the determined head model
information is closer to actual head information of the
user. In this way, an ear location of the user can be more
accurately located, to achieve a better noise reduction
effect.
[0037] According to the first aspect or the first or sec-
ond or third or fourth or fifth or sixth or seventh or eighth or
ninth or tenth or eleventh or twelfth or thirteenth possible
implementation of the first aspect, in a fourteenth possi-
ble implementation of the data processing method, the
method further includes: displaying an area on which
noise reduction is performed.
[0038] According to this embodiment of this applica-
tion, the area on which noise reduction is performed is
displayed, so that the user can learn a current noise
reduction status in real time.
[0039] According to the fourteenth possible implemen-
tation of the first aspect, in a fifteenth possible implemen-
tation of the data processing method, the displaying an
area on which noise reduction is performed includes:
displaying, based on the first image information, the area
on which noise reduction is performed; and/or displaying,
based on preset information, the area on which noise
reduction is performed.
[0040] According to this embodiment of this applica-
tion, the area on which noise reduction is performed is
displayed based on the first image information and/or the
preset information, so that the user can more accurately
learn a current noise reduction status, and a display
manner is more vivid.
[0041] According to a second aspect, an embodiment
of this application provides a data processing apparatus.
The apparatus includes: an obtaining module, configured
to obtain first image information, where the first image
information includes location information of a user; and a
first determining module, configured to determine the
location information of the user based on the first image

information, where the location information of the user is
used to determine a sound wave used for noise reduc-
tion.
[0042] According to the second aspect, in a first pos-
sible implementation of the data processing apparatus,
the location information of the user includes ear location
information of the user.
[0043] According to the second aspect or the first
possible implementation of the second aspect, in a sec-
ond possible implementation of the data processing ap-
paratus, the location information of the user includes
head location information of the user, the ear location
information includes earhole location information, and
the first determining module is configured to determine
the earhole location information of the user based on the
first image information.
[0044] According to the second aspect or the first or
second possible implementation of the second aspect, in
a third possible implementation of the data processing
apparatus, the sound wave used for noise reduction
includes a sound wave used for noise reduction in an
area corresponding to a location of the user.
[0045] According to the third possible implementation
of the second aspect, in a fourth possible implementation
of the data processing apparatus, the area correspond-
ing to the location of the user includes one or more of the
following areas: an area corresponding to a head location
of the user, an area corresponding to an ear location of
the user, and an area corresponding to an earhole loca-
tion of the user.
[0046] According to the second aspect or the first or the
second or the third or the fourth possible implementation
of the second aspect, in a fifth possible implementation of
the data processing apparatus, the first image informa-
tion includes two-dimensional information indicating a
shape of a face of the user.
[0047] According to the second aspect or the first or the
second or the third or the fourth or the fifth possible
implementation of the second aspect, in a sixth possible
implementation of the data processing apparatus, the
obtaining module is configured to obtain the first image
information collected by an image sensor, where the
image sensor includes one or more of the following: a
camera, a depth sensor, or a lidar.
[0048] According to the fifth or the sixth possible im-
plementation of the second aspect, in a seventh possible
implementation of the data processing apparatus, the
apparatus further includes: a second determining mod-
ule, configured to determine head model information,
where the head model information includes three-dimen-
sional information indicating a shape of a face in a head
model; and the first determining module is configured to
determine the ear location information of the user based
on an intrinsic parameter of the image sensor, the two-
dimensional information, and the three-dimensional in-
formation.
[0049] According to the fifth, the sixth, or the seventh
possible implementation of the second aspect, in an
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eighth possible implementation of the data processing
apparatus, the two-dimensional information includes at
least three groups of two-dimensional points, and the
three-dimensional information includes at least three
groups of three-dimensional points corresponding to
the at least three groups of two-dimensional points.
[0050] According to the seventh or the eighth possible
implementation of the second aspect, in a ninth possible
implementation of the data processing apparatus, the
head model information includes preset model informa-
tion.
[0051] According to the seventh, the eighth, or the ninth
possible implementation of the second aspect, in a tenth
possible implementation of the data processing appara-
tus, the second determining module is configured to:
obtain point cloud data information collected by a depth
sensor; and determine the head model information based
on the first image information and the point cloud data
information.
[0052] According to the seventh, the eighth, the ninth,
or the tenth possible implementation of the second as-
pect, in an eleventh possible implementation of the data
processing apparatus, the second determining module is
configured to: obtain second image information collected
by a camera, where the second image information in-
cludes head side location information of the user; and
determine the head model information based on the
second image information, the preset model information,
and an intrinsic parameter of the camera.
[0053] According to the eleventh possible implementa-
tion of the second aspect, in a twelfth possible imple-
mentation of the data processing apparatus, the head
side location information of the user includes the ear
location information of the user.
[0054] According to the seventh, eighth, ninth, tenth,
eleventh, or twelfth possible implementation of the sec-
ond aspect, in a thirteenth possible implementation of the
data processing apparatus, the image sensor includes a
first image sensor and a second image sensor, and the
second determining module is configured to: obtain third
image information collected by the first image sensor and
fourth image information collected by the second image
sensor; and determine the head model information based
on the third image information, the fourth image informa-
tion, the preset model information, an intrinsic parameter
of the first image sensor, an intrinsic parameter of the
second image sensor, and an extrinsic parameter be-
tween the first image sensor and the second image
sensor.
[0055] According to the second aspect or the first or
second or third or fourth or fifth or sixth or seventh or
eighth or ninth or tenth or eleventh or twelfth or thirteenth
possible implementation of the second aspect, in a four-
teenth possible implementation of the data processing
apparatus, the apparatus further includes: a display mod-
ule, configured to display an area on which noise reduc-
tion is performed.
[0056] According to the fourteenth possible implemen-

tation of the second aspect, in a fifteenth possible im-
plementation of the data processing apparatus, the dis-
play module is configured to: display, based on the first
image information, the area on which noise reduction is
performed; and/or display, based on preset information,
the area on which noise reduction is performed.
[0057] According to a third aspect, an embodiment of
this application provides a data processing apparatus,
including a processor and a memory. The memory is
configured to store a program. The processor is config-
ured to execute the program stored in the memory, so that
the apparatus implements one or more data processing
methods according to the first aspect or a plurality of
possible implementations of the first aspect.
[0058] According to a fourth aspect, an embodiment of
this application provides a terminal device. The terminal
device may perform one or more data processing meth-
ods according to the first aspect or a plurality of possible
implementations of the first aspect.
[0059] According to a fifth aspect, an embodiment of
this application provides a computer-readable storage
medium, where the computer-readable storage medium
stores program instructions, and when the program in-
structions are executed by a computer, the computer is
enabled to implement one or more data processing
methods according to the first aspect or a plurality of
possible implementations of the first aspect.
[0060] According to a sixth aspect, an embodiment of
this application provides a computer program product,
including program instructions. When the program in-
structions are executed by a computer, the computer is
enabled to implement one or more data processing
methods according to the first aspect or a plurality of
possible implementations of the first aspect.
[0061] According to a seventh aspect, an embodiment
of this application provides a vehicle. The vehicle in-
cludes a processor, and the processor is configured to
perform one or more data processing methods according
to the first aspect or a plurality of possible implementa-
tions of the first aspect.
[0062] These and other aspects of this application are
more concise and easy to understand in descriptions of
the following (a plurality of) embodiments.

BRIEF DESCRIPTION OF DRAWINGS

[0063] The accompanying drawings included in the
specification and constituting a part of the specification
together with the specification show example embodi-
ments, features, and aspects of this application, and are
used to explain principles of this application.

FIG. 1 is a schematic diagram of an application
scenario according to an embodiment of this appli-
cation;
FIG. 2 is a flowchart of a data processing method
according to an embodiment of this application;
FIG. 3 is a schematic diagram of determining a two-
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dimensional key point according to an embodiment
of this application;
FIG. 4 is a flowchart of a data processing method
according to an embodiment of this application;
FIG. 5 is a schematic diagram of determining ear
location information according to an embodiment of
this application;
FIG. 6 is a schematic diagram of an earhole location
in a head model according to an embodiment of this
application;
FIG. 7 is a diagram of a structure of a data processing
apparatus according to an embodiment of this ap-
plication;
FIG. 8 is a diagram of a structure of an electronic
device according to an embodiment of this applica-
tion;
FIG. 9 is a diagram of a structure of an electronic
device according to an embodiment of this applica-
tion;
FIG. 10 is a diagram of a structure of an electronic
device according to an embodiment of this applica-
tion; and
FIG. 11 is a diagram of a structure of an electronic
device according to an embodiment of this applica-
tion.

DESCRIPTION OF EMBODIMENTS

[0064] The following describes in detail various exam-
ple embodiments, features, and aspects of this applica-
tion with reference to the accompanying drawings. Same
reference numerals in the accompanying drawings in-
dicate elements with same or similar functions. Although
various aspects of embodiments are shown in the ac-
companying drawings, the accompanying drawings do
not need to be drawn to scale unless otherwise noted.
[0065] The term "example" specifically used herein
means "used as an example, an embodiment, or an
illustration". Any embodiment illustrated herein as an
"example" is not necessarily construed as being superior
to or better than other embodiments.
[0066] In addition, to better describe this application,
the following specific implementations provide many
specific details. A person skilled in the art should under-
stand that this application may also be implemented
without some specific details. In some examples, meth-
ods, means, elements, and circuits that are well known by
a person skilled in the art are not described in detail, to
highlight a main purpose of this application.
[0067] In an active noise reduction method, a noise
reduction effect is usually better at a microphone (which
may also be referred to as an error microphone), and a
longer distance from the microphone indicates a poorer
noise reduction effect.
[0068] To resolve the foregoing technical problem, this
application provides a data processing method. Accord-
ing to the data processing method in embodiments of this
application, ear location information of a user can be

determined based on image information, so that noise
reduction can be performed based on the ear location
information. According to the method in embodiments of
this application, an ear location of the user can be accu-
rately determined to perform noise reduction, and noise
reduction can be performed for the user by dynamically
adjusting the ear location, so that a noise reduction effect
is better.
[0069] FIG. 1 is a schematic diagram of an application
scenario according to an embodiment of this application.
As shown in FIG. 1, in a possible application scenario, the
data processing method in embodiments of this applica-
tion may be used to reduce noise heard by a passenger in
a vehicle. A data processing system in this embodiment
of this application may be disposed on the vehicle, and
includes a speaker, a sensor, and a processor.
[0070] The speaker (as shown in (b) in FIG. 1) may be
configured to emit a sound wave used for noise reduction,
to cancel out or partially cancel out noise near an ear
location of the passenger. This can reduce noise heard by
the passenger in the vehicle. There may be one or more
speakers. A left speaker may be configured to emit a
sound wave used to reduce noise near a left ear location
of the user, and a right speaker may be configured to emit
a sound wave used to reduce noise near a right ear
location of the user.
[0071] The sensor may include an image sensor and a
microphone.
[0072] There may be one or more image sensors (as
shown in (a) in FIG. 1), and the image sensors may
include a camera, a depth sensor, a lidar, and the like.
The camera may be an infrared camera, a color camera,
a monochrome camera, or the like. The image sensor
may be configured to collect earhole location information
of the user, for example, may collect an image including a
user head through the camera. In a vehicle-mounted
scenario, the camera may alternatively be a camera used
in a driver monitor system (driver monitor system, DMS)
or a camera used in a cockpit monitor system (cockpit
monitor system, CMS). This is not limited in this applica-
tion.
[0073] The microphone (which may be referred to as a
mike as shown in (b) in FIG. 1) may be disposed near an
ear location of a passenger in a vehicle, and is configured
to collect a residual signal. The microphone may include
a capacitive microphone, a dynamic microphone, a laser
microphone, or the like. The residual signal may be used
to indicate residual noise heard by the passenger in the
vehicle after a sound wave emitted by the speaker can-
cels out noise near an ear. For example, there may be a
plurality of passengers in the vehicle, and a plurality of
microphones may be disposed for the plurality of pas-
sengers to collect corresponding residual signals. A plur-
ality of microphones may be disposed for passengers or
one passenger. For example, a left microphone of a
passenger A may be configured to collect residual noise
heard by the passenger A in a left ear, and a right micro-
phone of the passenger A may be configured to collect
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residual noise heard by the passenger A in a right ear.
[0074] The processor may be built in a head unit (or an
audio system) on a vehicle as an onboard computing unit.
For example, the processor is a digital signal processor
(digital signal processor, DSP) chip. The processor may
determine ear location information of a user (namely, a
passenger in a vehicle) based on image information
collected by an image sensor, and determine, based
on the information and a residual signal collected by a
microphone, a sound wave used for noise reduction.
Alternatively, the processor may be disposed outside a
cloud server. The server and the vehicle may commu-
nicate in a wireless connection manner. For example, the
server and the vehicle may communicate by using a
mobile communication technology like a secondgenera-
tion mobile communication technology (2nd-generation,
2G)/a third-generation mobile communication technol-
ogy (3rd-generation, 3G)/a fourth-generation mobile
communication technology (4th-generation, 4G)/a fifth-
generation mobile communication technology (5th-gen-
eration, 5G) in a wireless communication manner like Wi-
Fi, Bluetooth, frequency modulation (frequency modula-
tion, FM), data transmission radio, or satellite commu-
nication. Through the communication between the vehi-
cle and the server, the server may collect information
collected by the sensor for calculation, and send a cal-
culation result back to the corresponding vehicle.
[0075] Optionally, the data processing system may
further include a display device (as shown in (a) in
FIG. 1). The display device may include a display, a
projection, and the like, and is configured to display an
area on which noise reduction is performed.
[0076] It should be noted that the data processing
method in embodiments of this application may also be
used in another scenario in which noise reduction needs
to be performed other than the vehicle-mounted scenario
shown in FIG. 1. This is not limited in this application.
[0077] The following uses FIG. 2 to FIG. 6 as examples
to describe in detail the data processing method in em-
bodiments of this application based on the foregoing data
processing system.
[0078] FIG. 2 is a flowchart of a data processing meth-
od according to an embodiment of this application. The
method may be used in the foregoing data processing
system. As shown in FIG. 2, the method may include the
following steps.
[0079] Step S201: Obtain first image information.
[0080] The first image information may include one
frame of image collected by the image sensor, or may
be a plurality of frames of images. The plurality of frames
of images may be a plurality of consecutive frames of
images, or may be a plurality of inconsecutive frames of
images. The first image information may be an image
collected by the image sensor, or may be information
obtained based on an image collected by the image
sensor. The image sensor includes one or more of the
following: a camera, a depth sensor, and a lidar. The
camera may include an infrared camera and a color

camera.
[0081] The first image information includes location
information of a user, and the location information of
the user may be determined based on one or more
frames of images collected by the image sensor. The
location information of the user may include head loca-
tion information of the user.
[0082] The head location information may include a
head location in a camera coordinate system, and the
camera coordinate system may indicate a coordinate
system that uses a focus center of the image sensor
(for example, a camera) as an origin. For example, the
first image information may include a frame of two-dimen-
sional image collected by a single camera. The two-
dimensional image may include an image of a part or
all of a head of the user. The head included in the image
may also be the head seen from a side. For example, the
image includes an image of a head in a side-deflection
posture. Ahead detection algorithm (head detector) can
be used to detect the head in the image to determine the
head location information.
[0083] The first image information may include two-
dimensional information indicating a shape of a face of
the user.
[0084] The two-dimensional information may include a
two-dimensional key point of a head image of the user,
and may indicate a location of a key area of the face of the
user, for example, a plane location of an area like eye-
brows, eyes, a nose, a mouth, and a face contour. FIG. 3
is a schematic diagram of determining the two-dimen-
sional key point according to an embodiment of this
application. For example, for the first image information,
refer to (a) in FIG. 3. For the image corresponding to the
detected head (namely, the foregoing head image), refer
to (b) in FIG. 3. According to the head image, two-dimen-
sional key points in the head image may be determined
by using a face key point detection method. For the two-
dimensional key points, refer to points indicated in (c) in
FIG. 3. The face key point detection method may be a
method based on cascaded pose regression (cascaded
pose regression, CPR), a method based on an active
appearance model (Active Appearance Model, AAM), a
method based on a constrained local model (Constrained
Local Model, CLM), a face key point detection method
based on deep learning, or the like. This is not limited in
this application. The two-dimensional key point may be a
key point in a camera coordinate system.
[0085] Step S202: Determine ear location information
of the user based on the first image information.
[0086] The ear location information is used to deter-
mine a sound wave used for noise reduction. The ear
location information of the user may be ear location
information of a left ear and/or a right ear of the user in
a world coordinate system. The ear location information
of the user may include, for example, coordinates of any
location of the left ear and/or the right ear of the user, or
may include coordinates of a location of an area near the
left ear and/or the right ear of the user. This is not limited in
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this application.
[0087] The ear location information of the user (which
may be the ear location information of the user in the
world coordinate system) may be determined based on
the location information of the user included in the first
image information, to perform noise reduction. For ex-
ample, after the ear location information of the user is
determined, a transfer function from an ear location of the
user to a microphone may be determined (for example,
may be obtained from a pre-established transfer function
library, where the transfer function library may include
transfer functions between different locations in a vehicle
and a microphone). By using an active noise reduction
method, a control signal for noise reduction is determined
by using a filter based on the transfer function, and a
residual signal and a noise signal (which may be referred
to as a noise signal) collected by the microphone. A
speaker is enabled to emit a corresponding reverse
sound wave based on the control signal to cancel out
noise, to achieve a noise reduction effect.
[0088] According to this embodiment of this applica-
tion, the image information is obtained to determine the
ear location information of the user, and noise reduction is
performed based on the ear location information of the
user, so that a noise reduction process is more targeted,
and a noise reduction effect is better. In addition, by
tracking the ear location information of the user, the
ear location of the user can be dynamically determined
to reduce noise for the user.
[0089] To determine a noise reduction area more pre-
cisely, the ear location information may include earhole
location information. Step S202 includes: determining
the earhole location information of the user based on
the first image information.
[0090] The earhole location information of the user
may include, for example, coordinates of a vertex loca-
tion of a left and/or a right earhole of the user in a world
coordinate system, or may include coordinates of loca-
tions such as a central point location and a lowest point
location of a left and/or a right earhole of the user. This is
not limited in this application.
[0091] Therefore, more targeted and more precise
noise reduction can be implemented.
[0092] The sound wave used for noise reduction may
include a sound wave used for noise reduction in an area
corresponding to a location of the user.
[0093] According to this embodiment of this applica-
tion, noise reduction is performed on the area corre-
sponding to the location of the user, so that a noise
reduction effect can be more targeted.
[0094] The area corresponding to the location of the
user includes one or more of the following areas: an area
corresponding to a head location of the user, an area
corresponding to an ear location of the user, and an area
corresponding to an earhole location of the user. The
area corresponding to the location of the user may further
include an area other than the foregoing areas. This is not
limited in this application.

[0095] The area may include an area near a corre-
sponding location. For example, the area corresponding
to the head location of the user may include an area in
which a head of the user is located and an area near the
head, and the area corresponding to the ear location of
the user may include an area in which an ear of the user is
located and an area near the ear.
[0096] According to this embodiment of this applica-
tion, the area includes the area near a corresponding
location, so that the noise reduction area can be adjusted
based on a requirement. In this way, a noise reduction
process is more flexible, and a noise reduction effect is
better.
[0097] The following describes in detail, by using FIG.
4, a method for determining the ear location information
based on the first image information in this application.
FIG. 4 is a flowchart of a data processing method accord-
ing to an embodiment of this application. As shown in
FIG. 4, the method further includes the following steps.
[0098] Step S401: Determine head model information.
[0099] The head model information includes three-di-
mensional information indicating a shape of a face in a
head model. The head model may be a three-dimen-
sional model. The three-dimensional information may
include a three-dimensional key point in the head model
in a head coordinate system. The head coordinate sys-
tem may use a central point of a connection line between
two ears as an origin, or may use another location on a
head of the user or another location outside a head of the
user as an origin. This is not limited in this application.The
three-dimensional key point may correspond to the two-
dimensional key point, and indicates a three-dimensional
location in the head coordinate system.
[0100] FIG. 5 is a schematic diagram of determining
ear location information according to an embodiment of
this application. The three-dimensional key point may
correspond to the two-dimensional key point. After the
two-dimensional key point (as shown in (a) in FIG. 5) is
determined, a corresponding three-dimensional key
point (as shown in (c) in FIG. 5) may be determined in
a determined head model (as shown in (b) in FIG. 5)
based on the two-dimensional key point. As shown in
FIG. 5, the ear location information of a user in a world
coordinate system may be determined based on two-
dimensional key points in a head image and three-dimen-
sional key points in the head model.
[0101] The following describes in detail four methods
for determining the head model information.
[0102] If the user cannot cooperate with a system to
collect the head model information, a preset head model
may be used to determine the head model information.
For details, refer to the following.
[0103] For example, the head model information may
include preset model information.
[0104] The model may be formed by a plurality of
vertices and a plurality of triangular facets, and a quantity
of vertices and a quantity of triangular facets may be
preset.
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[0105] Therefore, noise reduction costs can be re-
duced.
[0106] If a depth sensor is further deployed in a data
processing system, point cloud data information may be
collected and fused with the first image information, to
determine personalized head model information more
precisely. For details, refer to the following.
[0107] For example, step S401 includes:

obtaining the point cloud data information collected
by the depth sensor, where
the point cloud data information may include a two-
dimensional point cloud image (which may be of low
resolution) collected by the depth sensor; and
determining the head model information based on
the first image information and the point cloud data
information.

[0108] The first image information may include a two-
dimensional image collected by a camera, for example, a
high-resolution grayscale image collected by an infrared
camera.
[0109] Data fusion may be performed on the two-di-
mensional point cloud image and the grayscale image to
obtain a high-resolution point cloud image, that is, each
pixel of the grayscale image carries corresponding depth
information in the point cloud image. A manner of per-
forming the data fusion may be an image alignment
(image alignment) manner. This is not limited in this
application. A head of the user may be further detected
in an image based on the high-resolution point cloud
image by using a head detection algorithm, and face
reconstruction is performed on an image corresponding
to the head in the point cloud image by using a regression
network, to obtain parameters (which may include para-
meters indicating a shape (shape) and a size (scale) of
the head) of a head model. The head model may be a
three-dimensional morphable model (3d morphable
model, 3DMM). In this way, the head model information
can be determined.
[0110] According to this embodiment of this applica-
tion, the point cloud data information and the first image
information is fused to determine the head model infor-
mation, so that the determined head model information
can be closer to actual head information of the user. In this
way, an ear location of the user can be more accurately
located, to achieve a better noise reduction effect.
[0111] If only a camera is deployed in the data proces-
sing system, the user may cooperate with collecting of
second image information, to more precisely determine
personalized head model information. For details, refer to
the following.
[0112] For example, step S401 includes:

obtaining the second image information collected by
the camera, where
the second image information includes head side
location information of the user, the second image

information may include an image captured by a
single camera, and the image may be one or more
frames of images, the user may be prompted, by a
vehicle-mounted display device, a speaker, or the
like, to cooperate with rotating of a head, to obtain a
head side image of the user, where the side may be,
for example, a posture in which the head of the user
turns at an angle of 45° to an angle of 60°, and
the head side location information of the user may
include the ear location information of the user, to
more precisely locate a location of an ear of the user,
that is, the head side image may include all or a part
of an ear image of the user; and
determining the head model information based on
the second image information, the preset model
information, and an intrinsic parameter of the cam-
era.

[0113] For the image included in the second image
information, a head side may be detected in the image
by using a head detection algorithm, and two-dimen-
sional key points indicating a shape of a face correspond-
ing to the head side are determined by using a face key
point detection method in the image corresponding to the
head side. The preset model information may be, for
example, the foregoing preset head model information,
and three-dimensional key points in the head model are
determined based on the foregoing method. Head pos-
ture information of the user is determined based on the
two-dimensional key points in the head side image, the
three-dimensional key points in the head model, and the
intrinsic parameter of the camera (namely, a camera that
collects the second image information). The head pos-
ture information may include a rotation matrix R and a
translation vector T that indicate a head posture of the
user. For example, a manner of determining the head
posture information of the user may use a perspective-n-
point (perspective-n-point, PnP) algorithm, an efficient
perspective-n-point (efficient perspective-n-point, EPnP)
algorithm, or the like. The three-dimensional key points in
the head model are indicated as a linear combination of
four non-coplanar control points, and coordinates of the
four control points in a camera coordinate system are
solved based on the two-dimensional key points in the
head side image and the intrinsic parameter of the cam-
era, to obtain coordinates of all the three-dimensional key
points in the camera coordinate system. Therefore, the
head posture information of the user is determined. The
head posture information may indicate a relationship of
conversion between a head coordinate system and the
camera coordinate system. The head posture informa-
tion of the user may also be determined in another
manner other than the PnP algorithm. This is not limited
in this application.
[0114] After the head posture information of the user is
determined, three-dimensional coordinate points of a
corresponding earhole (or an ear) in the three-dimen-
sional key points in the head model may be determined.
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Two-dimensional coordinate points of the three-dimen-
sional coordinate points of the corresponding earhole in
the image of the head side are determined through
projection based on the intrinsic parameter of the camera
and the head posture information. The three-dimensional
coordinate points are compared with the two-dimen-
sional coordinate points of the corresponding earhole
(or the ear) in the image of the head side, and parameters
(which may include parameters such as a shape and a
size) of the head model (the model may be a 3DMM) is
optimized in a loss optimization manner (for example, a
gradient descent algorithm), to obtain optimized para-
meters of the head model, to determine the head model
information.
[0115] According to this embodiment of this applica-
tion, the user cooperates with collecting of the second
image information, so that the determined head model
information can be closer to actual head information of
the user. Therefore, an ear location of the user can be
more accurately located, to achieve a better noise re-
duction effect.
[0116] In a vehicle-mounted scenario, if cameras that
are respectively used in a driver monitor system DMS and
a cockpit monitor system CMS are deployed in a vehicle,
personalized head model information may be more pre-
cisely determined based on image information respec-
tively collected by the two types of cameras. For details,
refer to the following.
[0117] An image sensor may include a first image
sensor and a second image sensor. Step S301 includes:

obtaining third image information collected by the
first image sensor and fourth image information col-
lected by the second image sensor, where
the first image sensor may be a camera used in the
DMS, the second image sensor may be a camera
used in the CMS, the third image information may
include a frame of two-dimensional image collected
by the camera used in the DMS, and the fourth image
information may include a frame of two-dimensional
image collected by the camera used in the CMS; and
it should be understood that the first image sensor
and the second image sensor in this embodiment of
this application may also be implemented by another
vehicle-mounted camera, or may be implemented by
a depth sensor, a lidar, or the like; and
determining the head model information based on
the third image information, the fourth image infor-
mation, the preset model information, an intrinsic
parameter of the first image sensor, an intrinsic
parameter of the second image sensor, and an ex-
trinsic parameter between the first image sensor and
the second image sensor.

[0118] The extrinsic parameter between the first image
sensor and the second image sensor may indicate a
relationship of geometric conversion between a camera
coordinate system corresponding to the first image sen-

sor and a camera coordinate system corresponding to
the second image sensor.
[0119] A head may be detected from an image in the
third image information by using a head detection algo-
rithm, and two-dimensional key points indicating a shape
of a face of the user (which may be referred to as first two-
dimensional key points) may be determined by using a
face key point detection method from the image corre-
sponding to the head. Similarly, a head may be detected
from an image in the fourth image information by using a
head detection algorithm, and two-dimensional key
points indicating a shape of a face of the user (which
may be referred to as second two-dimensional key
points) may be determined by using a face key point
detection method from the image corresponding to the
head. The preset model information may be, for example,
the foregoing preset head model information, and three-
dimensional key points in the head model are determined
based on the foregoing method.
[0120] Head posture information of the user corre-
sponding to the third image information may be deter-
mined by using the foregoing PnP algorithm based on the
first two-dimensional key points, the three-dimensional
key points in the head model, and the intrinsic parameter
of the first image sensor. The head posture information
may include a rotation matrix R and a translation vector T
that indicate a head posture of the user. Three-dimen-
sional coordinate points (which may be referred to as first
three-dimensional coordinate points) corresponding to
an earhole (or an ear) in a camera coordinate system
corresponding to the first image sensor are determined
based on the head posture information and three-dimen-
sional coordinate points corresponding to the earhole (or
the ear) in the head coordinate system in the head model.
[0121] Similarly, head posture information of the user
corresponding to the fourth image information may be
determined by using the foregoing PnP algorithm based
on the second two-dimensional key points, the three-
dimensional key points in the head model, and the in-
trinsic parameter of the second image sensor. Three-
dimensional coordinate points (which may be referred to
as second three-dimensional coordinate points) corre-
sponding to an earhole (or an ear) in a camera coordinate
system corresponding to the second image sensor are
determined based on the head posture information and
the three-dimensional coordinate points corresponding
to the earhole (or the ear) in the head coordinate system
in the head model.
[0122] The first three-dimensional coordinate points
may be converted into three-dimensional coordinate
points in the camera coordinate system corresponding
to the second image sensor based on the relationship of
geometric conversion between the camera coordinate
system corresponding to the first image sensor and the
camera coordinate system corresponding to the second
image sensor, and the three-dimensional coordinate
points are compared with the second three-dimensional
coordinate points. For example, a mean squared error
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between the two three-dimensional coordinate points is
determined as a loss function. Parameters (which may
include parameters such as a shape and a size) of the
head model (the model may be a 3DMM) is optimized in a
loss optimization manner (for example, a gradient des-
cent algorithm), to obtain optimized parameters of the
head model, to determine the head model information.
[0123] It should be noted that, in the foregoing, the
second three-dimensional coordinate points may also be
converted into three-dimensional coordinate points in a
camera coordinate system corresponding to a third im-
age sensor, and the three-dimensional coordinate points
are compared with the first three-dimensional coordinate
points, to optimize parameters of the head model. This is
not limited in this application.
[0124] It should be noted that the head model informa-
tion may be determined in a manner other than the fore-
going four methods. This is not limited in this application.
[0125] According to this embodiment of this applica-
tion, the third image information and the fourth image
information are collected, so that the head model infor-
mation of the user can be more comprehensively and
accurately determined, and the determined head model
information is closer to actual head information of the
user. In this way, an ear location of the user can be more
accurately located, to achieve a better noise reduction
effect.
[0126] Step S202 further includes:
Step S402: Determine the ear location information of the
user based on the intrinsic parameter of the image sen-
sor, two-dimensional information, and the three-dimen-
sional information.
[0127] When the head model information is deter-
mined in step S401, the three-dimensional information
may be determined in the head model information based
on two-dimensional key points in the two-dimensional
information. Head posture information of the user corre-
sponding to the first image information may be deter-
mined by using the foregoing PnP algorithm based on the
two-dimensional key points in the two-dimensional infor-
mation, the three-dimensional key points in the three-
dimensional information, and the intrinsic parameter of
the image sensor (namely, an image sensor that collects
the first image information). The head posture informa-
tion may include a rotation matrix R and a translation
vector T that indicate a head posture of the user.
[0128] Because the head posture information may in-
dicate a relationship of conversion between a head co-
ordinate system and a camera coordinate system, ear
location information (that is, three-dimensional coordi-
nates corresponding to ears in the head model) in the
head coordinate system may be determined in the head
model information, and the ear location information in the
head coordinate system is converted into ear location
information in the camera coordinate system corre-
sponding to the image sensor based on the head posture
information. Therefore, the ear location information in the
camera coordinate system may be converted into ear

location information in a world coordinate system based
on the extrinsic parameter of the image sensor, to per-
form noise reduction accordingly.
[0129] Alternatively, three-dimensional coordinate
points corresponding to an earhole in the head coordi-
nate system may be determined in the head model
included in the head model information, to determine
earhole location information in the camera coordinate
system. FIG. 6 is a schematic diagram of an earhole
location in a head model according to an embodiment
of this application. A location indicated by a point in FIG. 6
is an earhole location of a right ear in the head model.
[0130] According to this embodiment of this applica-
tion, the head model information is determined, and the
ear location information of the user is determined based
on the three-dimensional information in the head model
information, so that an ear location of the user can be
determined more precisely and dynamically with move-
ment and turning of a user head, to reduce noise for the
user. In addition, hardware costs are reduced in this
process, and an ear location change caused by transla-
tion and turning of the user head in an actual scenario can
also be estimated.
[0131] To meet a noise reduction requirement, the two-
dimensional information may include at least three
groups of two-dimensional points, and the three-dimen-
sional information may include at least three groups of
three-dimensional points corresponding to the at least
three groups of two-dimensional points.
[0132] The two-dimensional points may be any three or
more groups of two-dimensional points in the first image
information, for example, may be any three groups of two-
dimensional key points in the head image. The three-
dimensional points may be more than three groups of
three-dimensional points corresponding to the three or
more groups of two-dimensional points in the head model
information, for example, may be more than three groups
of three-dimensional key points corresponding to the
three or more groups of two-dimensional key points in
the head model.
[0133] According to this embodiment of this applica-
tion, the at least three groups of two-dimensional points
and the at least three groups of three-dimensional points
corresponding to the at least three groups of two-dimen-
sional points are obtained, so that a noise reduction
requirement can be met, and a better noise reduction
experience can be provided for a user.
[0134] Refer back to FIG. 2. To enable the user to learn
a current noise reduction region in real time, the method
may further include the following step.
[0135] Step S203: Display an area on which noise
reduction is performed.
[0136] The area on which noise reduction is performed
may be displayed in a form of a text, an image, a video, or
the like. This is not limited in this application. An area on
which noise reduction is currently performed may be
displayed on a display device.
[0137] According to this embodiment of this applica-
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tion, the area on which noise reduction is performed is
displayed, so that the user can learn a current noise
reduction status in real time.
[0138] That the area on which noise reduction is per-
formed is displayed may include:

that the area on which noise reduction is performed is
displayed based on the first image information; an-
d/or
that the area on which noise reduction is performed is
displayed based on preset information.

[0139] For example, when noise reduction is currently
performed on an ear location of the user, an area indicat-
ing the ear location of the user in the first image informa-
tion may be identified (for example, shown by using a
block), and an identified image is displayed on a display
device. Alternatively, a text indicating a noise reduction
area may be displayed on a display device. For example,
"The current noise reduction area is locations of ears of a
driver" is displayed on the display device.
[0140] It should be noted that the user may be notified
of the noise reduction area in another manner, for ex-
ample, through audio broadcasting. This is not limited in
this application.
[0141] In this way, the user can learn a current noise
reduction status more accurately, and a display manner is
more vivid.
[0142] Based on a same inventive concept as the fore-
going method embodiments, an embodiment of this ap-
plication further provides a data processing apparatus.
The data processing apparatus is configured to perform
the technical solutions described in the foregoing method
embodiments. For example, the steps of the data proces-
sing methods shown in FIG. 2 to FIG. 6 may be per-
formed.
[0143] FIG. 7 is a diagram of a structure of a data
processing apparatus according to an embodiment of
this application. As shown in FIG. 7, the apparatus in-
cludes:

an obtaining module 701, configured to obtain first
image information, where the first image information
includes location information of a user; and
a first determining module 702, configured to deter-
mine ear location information of the user based on
the first image information, where the ear location
information is used to determine a sound wave used
for noise reduction.

[0144] According to this embodiment of this applica-
tion, the image information is obtained to determine the
ear location information of the user, and noise reduction is
performed based on the ear location information of the
user, so that a noise reduction process is more targeted,
and a noise reduction effect is better. In addition, by
tracking the ear location information of the user, an ear
location of the user can be dynamically determined to

reduce noise for the user.
[0145] Optionally, the location information of the user
may include head location informationof the user, and the
ear location information includes earhole location infor-
mation. The first determining module 702 is configured to
determine the earhole location information of the user
based on the first image information.
[0146] According to this embodiment of this applica-
tion, more targeted and more precise noise reduction can
be implemented by determining the earhole location
information of the user.
[0147] Optionally, the sound wave used for noise re-
duction may include a sound wave used for noise reduc-
tion in an area corresponding to a location of the user.
[0148] According to this embodiment of this applica-
tion, noise reduction is performed on the area corre-
sponding to the location of the user, so that a noise
reduction effect can be more targeted.
[0149] Optionally, the area corresponding to the loca-
tion of the user may include one or more of the following
areas: an area corresponding to a head location of the
user, an area corresponding to an ear location of the user,
and an area corresponding to an earhole location of the
user.
[0150] According to this embodiment of this applica-
tion, the area includes an area near a corresponding
location, so that a noise reduction area can be adjusted
based on a requirement. In this way, a noise reduction
process is more flexible, and a noise reduction effect is
better.
[0151] Optionally, the first image information may in-
clude two-dimensional information indicating a shape of
a face of the user.
[0152] According to this embodiment of this applica-
tion, the image information includes the two-dimensional
information indicating the shape of the face, so that more
precise noise reduction can be implemented based on a
personalized user feature.
[0153] Optionally, the obtaining module 701 may be
configured to obtain the first image information collected
by an image sensor, where the image sensor includes
one or more of the following: a camera, a depth sensor,
and a lidar.
[0154] According to this embodiment of this applica-
tion, manners of obtaining the first image information are
diversified, so that hardware can be flexibly deployed
based on a requirement. This reduces costs.
[0155] Optionally, the apparatus may further include: a
second determining module, configured to determine
head model information, where the head model informa-
tion includes three-dimensional information indicating a
shape of a face in a head model; and the first determining
module is configured to determine the ear location in-
formation of the user based on an intrinsic parameter of
the image sensor, the two-dimensional information, and
the three-dimensional information.
[0156] According to this embodiment of this applica-
tion, the head model information is determined, and the
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ear location information of the user is determined based
on the three-dimensional information in the head model
information, so that an ear location of the user can be
determined more precisely and dynamically with move-
ment and turning of a user head, to reduce noise for the
user. In addition, hardware costs are reduced in this
process, and an ear location change caused by transla-
tion and turning of the user head in an actual scenario can
also be estimated.
[0157] Optionally, the two-dimensional information
may include at least three groups of two-dimensional
points, and the three-dimensional information may in-
clude at least three groups of three-dimensional points
corresponding to the at least three groups of two-dimen-
sional points.
[0158] According to this embodiment of this applica-
tion, the at least three groups of two-dimensional points
and the at least three groups of three-dimensional points
corresponding to the at least three groups of two-dimen-
sional points are obtained, so that a noise reduction
requirement can be met, and a better noise reduction
experience can be provided for a user.
[0159] Optionally, the head model information may
include preset model information.
[0160] According to this embodiment of this applica-
tion, noise reduction costs can be reduced based on the
preset model information.
[0161] Optionally, the second determining module may
be configured to: obtain point cloud data information
collected by a depth sensor; and determine the head
model information based on the first image information
and the point cloud data information.
[0162] According to this embodiment of this applica-
tion, the point cloud data information and the first image
information is fused to determine the head model infor-
mation, so that the determined head model information
can be closer to actual head information of the user. In this
way, an ear location of the user can be more accurately
located, to achieve a better noise reduction effect.
[0163] Optionally, the second determining module may
be configured to: obtain second image information col-
lected by a camera, where the second image information
includes head side location information of the user; and
determine the head model information based on the
second image information, the preset model information,
and an intrinsic parameter of the camera.
[0164] According to this embodiment of this applica-
tion, the user cooperates with collecting of the second
image information, so that the determined head model
information can be closer to actual head information of
the user. Therefore, an ear location of the user can be
more accurately located, to achieve a better noise re-
duction effect.
[0165] Optionally, the head side location information of
the user includes the ear location information of the user.
[0166] According to this embodiment of this applica-
tion, the ear location information of the user is obtained,
so that a finally determined ear location can be more

accurate, and a noise reduction effect is better.
[0167] Optionally, the image sensor may include a first
image sensor and a second image sensor. The second
determining module may be configured to: obtain third
image information collected by the first image sensor and
fourth image information collected by the second image
sensor; and determine the head model information based
on the third image information, the fourth image informa-
tion, the preset model information, an intrinsic parameter
of the first image sensor, an intrinsic parameter of the
second image sensor, and an extrinsic parameter be-
tween the first image sensor and the second image
sensor.
[0168] According to this embodiment of this applica-
tion, the third image information and the fourth image
information are collected, so that the head model infor-
mation of the user can be more comprehensively and
accurately determined, and the determined head model
information is closer to actual head information of the
user. In this way, an ear location of the user can be more
accurately located, to achieve a better noise reduction
effect.
[0169] Optionally, the apparatus may further include a
display module, configured to display an area on which
noise reduction is performed.
[0170] According to this embodiment of this applica-
tion, the area on which noise reduction is performed is
displayed, so that the user can learn a current noise
reduction status in real time.
[0171] Optionally, the display module may be further
configured to: display, based on the first image informa-
tion, the area on which noise reduction is performed;
and/or display, based on preset information, the area
on which noise reduction is performed.
[0172] According to this embodiment of this applica-
tion, the area on which noise reduction is performed is
displayed based on the first image information and/or the
preset information, so that the user can more accurately
learn a current noise reduction status, and a display
manner is more vivid.
[0173] FIG. 8 is a diagram of a structure of an electronic
device according to an embodiment of this application. It
should be understood that an electronic device 800 may
be a terminal, for example, a vehicle or a head unit, or
may be a chip built in a terminal, and may implement the
steps of the data processing methods shown in FIG. 2 to
FIG. 6, or implement functions of the modules of the data
processing apparatus shown in FIG. 7. As shown in FIG.
8, the electronic device 800 includes a processor 801 and
an interface circuit 802 coupled to the processor. It should
be understood that although only one processor and one
interface circuit are shown in FIG. 8, the electronic device
800 may include another quantity of processors and
interface circuits.
[0174] The interface circuit 802 is configured to con-
nect to another component of the terminal, for example, a
memory or another processor. The processor 801 is
configured to perform signal interaction with another
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component through the interface circuit 802. The inter-
face circuit 802 may be an input/output interface of the
processor 801.
[0175] The processor 801 may be a processor in a
vehicle-mounted device like a head unit, or may be a
processing apparatus sold separately.
[0176] For example, the processor 801 reads, through
the interface circuit 802, a computer program or instruc-
tions in a memory coupled to the processor 801, and
decodes and executes the computer program or instruc-
tions. When a corresponding program or corresponding
instructions are decoded and executed by the processor
801, the electronic device 800 may be enabled to imple-
ment the solutions in the data processing methods pro-
vided in embodiments of this application.
[0177] Optionally, these programs or instructions are
stored in a memory outside the electronic device 800.
When the foregoing programs or instructions are de-
coded and executed by the processor 801, the memory
temporarily stores some or all content of the foregoing
programs or instructions.
[0178] Optionally, these programs or instructions are
stored in a memory inside the electronic device 800.
When the memory inside the electronic device 800 stores
the programs or instructions, the electronic device 800
may be disposed in the terminal in this embodiment of this
application.
[0179] Optionally, some content of the programs or
instructions is stored in a memory outside the electronic
device 800, and other content of the programs or instruc-
tions is stored in a memory inside the electronic device
800.
[0180] FIG. 9 is a diagram of a structure of an electronic
device according to an embodiment of this application.
The electronic device may be a vehicle or a head unit, or
may be a chip built in a terminal, and implements the
steps of the data processing methods shown in FIG. 2 to
FIG. 6, or implements functions of the modules of the the
data processing apparatus shown in FIG. 7. As shown in
FIG. 9, an electronic device 900 includes a processor
901, and a memory 902 coupled to the processor. It
should be understood that although only one processor
and one memory are shown in FIG. 9, the electronic
device 900 may include another quantity of processors
and memories.
[0181] The memory 902 is configured to store a com-
puter program or computer instructions. When these
computer programs or instructions are executed by the
processor 901, the electronic device 900 may be enabled
to implement the steps in the data processing methods in
embodiments of this application.
[0182] FIG. 10 is a diagram of a structure of an elec-
tronic device according to an embodiment of this applica-
tion. As shown in FIG. 10, an electronic device 1000 may
be the foregoing terminal, for example, a vehicle or a
head unit, or may be a chip built in a terminal, and may
perform the data processing methods shown in any one
of FIG. 2 to FIG. 6. The electronic device 1000 includes at

least one processor 1801, at least one memory 1802, and
at least one communication interface 1803. In addition,
the electronic device may further include a general-pur-
pose component like an antenna. Details are not de-
scribed herein again.
[0183] The following specifically describes the compo-
nents of the electronic device 1000 with reference to FIG.
10.
[0184] The processor 1801 may be a general-purpose
central processing unit (CPU), a microprocessor, an
application-specific integrated circuit (application-speci-
fic integrated circuit, ASIC), or one or more integrated
circuits configured to control program execution in the
foregoing solutions. The processor 1801 may include
one or more processing units. For example, the proces-
sor 1801 may include an application processor (applica-
tion processor, AP), a modem processor, a graphics
processing unit (graphics processing unit, GPU), an im-
age signal processor (image signal processor, ISP), a
controller, a video codec, a digital signal processor (di-
gital signal processor, DSP), a baseband processor,
and/or a neural-network processing unit (neural-network
processing unit, NPU). Different processing units may be
separate components, or may be integrated into one or
more processors.
[0185] The communication interface 1803 is config-
ured to communicate with another electronic device or
communication network, for example, an Ethernet, a
radio access network (RAN), a core network, or a wire-
less local area network (Wireless Local Area Network,
WLAN).
[0186] The memory 1802 may be a read-only memory
(read-only memory, ROM) or another type of static sto-
rage device that can store static information and instruc-
tions, a random access memory (random access mem-
ory, RAM) or another type of dynamic storage device that
can store information and instructions, or may be an
electrically erasable programmable read-only memory
(Electrically Erasable Programmable Read-Only Mem-
ory, EEPROM), a compact disc read-only memory (Com-
pact Disc Read-Only Memory, CD-ROM) or another
compact disc storage, an optical disc storage (including
a compact disc, a laser disc, an optical disc, a digital
versatile disc, a Blu-ray disc, and the like), a magnetic
disk storage medium or another magnetic storage de-
vice, or any other medium that can be configured to carry
or store expected program code in a form of an instruction
or a data structure and that can be accessed by a com-
puter. However, this is not limited thereto. The memory
may exist independently, and is connected to the proces-
sor through a bus. Alternatively, the memory and the
processor may be integrated.
[0187] The memory 1802 is configured to store appli-
cation program code for executing the foregoing solu-
tions, and the processor 1801 controls the execution. The
processor 1801 is configured to execute the application
program code stored in the memory 1802.
[0188] In an example, with reference to the data pro-
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cessing apparatus shown in FIG. 7, the obtaining module
701 in FIG. 7 may be implemented by the communication
interface 1803 in FIG. 8, and the first determining module
702 in FIG. 7 may be implemented by the processor 1801
in FIG. 8.
[0189] FIG. 11 is a diagram of a structure of an electro-
nic device according to an embodiment of this applica-
tion. The electronic device 1100 may be the foregoing
terminal, for example, a vehicle or a head unit, or may be
a chip built in a terminal, and may perform the data
processing methods shown in any one of FIG. 2 to
FIG. 6. The electronic device 1100 includes a sensor
1101 and a processing unit 1102 coupled to the sensor
1101. It should be understood that although only one
sensor and one processing unit are shown in FIG. 11, the
electronic device 1100 may include another quantity of
sensors and processors.
[0190] The sensor 1101 may be an image sensor, for
example, including a camera, a depth sensor, or a lidar.
The sensor 1101 may be configured to collect first image
information. The processing unit 1102 may be configured
to determine location information of a user based on the
first image information, where the location information of
the user may include ear location information of the user,
so that a sound wave used for noise reduction in a noise
reduction area may be determined based on the location
information. This achieves a noise reduction effect.
[0191] Optionally, the electronic device may further
include a display unit 1103. The display unit may be
coupled to the processing unit 1102, and is configured
to display a noise reduction area after the processing unit
1102 determines the noise reduction area, so that a
visualization effect of the noise reduction area can be
achieved, and user experience is better.
[0192] It should be understood that the electronic de-
vice in this embodiment of this application may be im-
plemented by software, for example, by the foregoing
computer program or instructions. A corresponding com-
puter program or corresponding instructions may be
stored in a memory inside a terminal, and the foregoing
function is implemented by reading the corresponding
computer program or corresponding instructions inside
the memory through a processor. Alternatively, the elec-
tronic device in this embodiment of this application may
be implemented by hardware. The processing unit 1102
is a processor.
[0193] In the foregoing embodiments, the description
of each embodiment has respective focuses. For a part
that is not described in detail in an embodiment, refer to
related descriptions in other embodiments.
[0194] The computer-readable storage medium may
be a tangible device that may maintain and store instruc-
tions used by an instruction execution device. The com-
puter-readable storage medium may be, for example, but
is not limited to an electronic storage device, a magnetic
storage device, an optical storage device, an electro-
magnetic storage device, a semiconductor storage de-
vice, or any suitable combination thereof. More specific

examples (a non-exhaustive list) of the computer-read-
able storage medium include: a portable computer disk, a
hard disk, a random access memory (Random Access
Memory, RAM), a read-only memory (Read-Only Mem-
ory, ROM), an erasable programmable read-only mem-
ory (Erasable PROM, EPROM), a static random access
memory (Static Random Access Memory, SRAM), a
portable compact disc read-only memory (Compact Disc
Read-Only Memory, CD-ROM), a digital video disc (Di-
gital Video Disc, DVD), a memory stick, a floppy disk, a
mechanical coding device, for example, a punched card
or a protrusion structure in a groove that stores instruc-
tions, and any suitable combination of the foregoing
devices.
[0195] Computer-readable program instructions or
code described herein can be downloaded to respective
computing/processing devices from the computer-read-
able storage medium, or downloaded to an external
computer or external storage device via a network, for
example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may
include copper transmission cables, optical fiber trans-
mission, wireless transmission, routers, firewalls,
switches, gateway computers, and/or edge servers. A
network adapter card or a network interface in each
computing/processing device receives the computer-
readable program instructions from the network, and
forwards the computer-readable program instructions
for storage in a computer-readable storage medium in
each computing/processing device.
[0196] The computer program instructions used to per-
form the operations in this application may be assembly
instructions, instruction set architecture (Instruction Set
Architecture, ISA) instructions, machine instructions,
machine-related instructions, microcode, firmware in-
structions, status setting data, or source code or object
code written in any combination of one or more program-
ming languages. The programming languages include
an obj ect-oriented programming language like Smalltalk
or C++, and a conventional procedural programming
language like a "C" language or a similar programming
language. The computer-readable program instructions
may be entirely executed on a user computer, partially
executed on a user computer, executed as an indepen-
dent software package, partially executed on a user
computer while partially executed on a remote computer,
or entirely executed on a remote computer or a server. In
a case involving a remote computer, the remote compu-
ter may be connected to a user computer over any type of
network, including a local area network (Local Area Net-
work, LAN) or a wide area network (Wide Area Network,
WAN), or may be connected to an external computer (for
example, connected over the Internet by using an Inter-
net service provider). In some embodiments, an electro-
nic circuit, for example, a programmable logic circuit, a
field-programmable gate array (Field-Programmable
Gate Array, FPGA), or a programmable logic array (Pro-
grammable Logic Array, PLA), is customized by using
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status information of computer-readable program in-
structions. The electronic circuit may execute the com-
puter-readable program instructions, to implement var-
ious aspects of this application.
[0197] The various aspects of this application are de-
scribed herein with reference to the flowcharts and/or
block diagrams of the method, the apparatus (system),
and the computer program product according to embodi-
ments of this application. It should be understood that
each block of the flowcharts and/or block diagrams and a
combination of blocks in the flowcharts and/or block
diagrams may be implemented by the computer-read-
able program instructions.
[0198] These computer-readable program instructions
may be provided to a processor of a general-purpose
computer, a dedicated computer, or another program-
mable data processing apparatus to produce a machine,
so that when the instructions are executed by a processor
of a computer or another programmable data processing
apparatus, an apparatus for implementing functions/acts
specified in one or more blocks in the flowcharts and/or
block diagrams is produced. These computer-readable
program instructions may also be stored in the computer-
readable storage medium. These instructions enable a
computer, a programmable data processing apparatus,
and/or another device to work in a specific manner.
Therefore, the computer-readable medium storing the
instructions includes an artifact that includes instructions
for implementing various aspects of the functions/acts
specified in the one or more blocks in the flowcharts
and/or the block diagrams.
[0199] The computer-readable program instructions
may also be loaded onto a computer, another program-
mable data processing apparatus, or another device, so
that a series of operational steps is performed on the
computer, the another programmable data processing
apparatus, or the another device to produce a computer-
implemented process. Therefore, the instructions exe-
cuted on the computer, the another programmable data
processing apparatus, or the another device implement
the functions/acts specified in one or more blocks in the
flowcharts and/or block diagrams.
[0200] The flowcharts and block diagrams in the ac-
companying drawings show possible implementation of
system architectures, functions, and operations of appa-
ratuses, systems, methods, and computer program pro-
ducts according to a plurality of embodiments of this
application. In this regard, each block in the flowcharts
or block diagrams may indicate a module, a program
segment, or a part of the instructions, and the module, the
program segment, or the part of the instructions includes
one or more executable instructions for implementing a
specified logical function. In some alternative implemen-
tations, a function marked in the block may also occur in a
sequence different from that marked in the accompany-
ing drawings. For example, two consecutive blocks may
actually be executed substantially in parallel, and may
sometimes be executed in a reverse order, depending on

a function involved.
[0201] It should also be noted that each block in the
block diagrams and/or the flowcharts, and a combination
of blocks in the block diagrams and/or the flowcharts may
be implemented by hardware (for example, a circuit or an
ASIC (Application-Specific Integrated Circuit, applica-
tion-specific integrated circuit)) that performs a corre-
sponding function or action, or may be implemented by
a combination of hardware and software, for example,
firmware.
[0202] Although this application is described herein
with reference to embodiments, in a process of imple-
menting the claimed application, a person skilled in the
art may understand and implement other variations of
disclosed embodiments by viewing the accompanying
drawings, disclosed content, and the accompanying
claims. In the claims, a word "comprising" (comprising)
does not exclude another component or step, and "one"
or "a" does not exclude a case of a plurality. A single
processor or another unit may implement several func-
tions enumerated in the claims. The fact that some mea-
sures are described in mutually different dependent
claims does not mean that these measures cannot be
combined to produce a good effect.
[0203] The foregoing has described embodiments of
this application. The foregoing descriptions are exam-
ples, not exhaustive, and are not limited to the disclosed
embodiments. Without departing from the scope of the
described embodiments, many modifications and varia-
tions are apparent to a person of ordinary skill in the art.
Selection of terms used herein is intended to best explain
principles of embodiments, practical application, or im-
provements to technologies in the market, or to enable
another person of ordinary skill in the art to understand
embodiments disclosed herein.

Claims

1. A data processing method, wherein the method
comprises:

obtaining first image information, wherein the
first image information comprises location infor-
mation of a user; and
determining ear location information of the user
based on the first image information, wherein
the ear location information is used to determine
a sound wave used for noise reduction.

2. The method according to claim 1, wherein the loca-
tion information of the user comprises head location
information of the user, the ear location information
comprises earhole location information, and the de-
termining ear location information of the user based
on the first image information comprises:
determining the earhole location information of the
user based on the first image information.
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3. The method according to claim 1 or 2, wherein the
sound wave used for noise reduction comprises a
sound wave used for noise reduction in an area
corresponding to a location of the user.

4. The method according to claim 3, wherein the area
corresponding to the location of the user comprises
one or more of the following areas: an area corre-
sponding to a head location of the user, an area
corresponding to an ear location of the user, and
an area corresponding to an earhole location of the
user.

5. The method according to any one of claims 1 to 4,
wherein the first image information comprises two-
dimensional information indicating a shape of a face
of the user.

6. The method according to any one of claims 1 to 5,
wherein the obtaining first image information com-
prises:
obtaining the first image information collected by an
image sensor, wherein the image sensor comprises
one or more of the following: a camera, a depth
sensor, and a lidar.

7. The method according to claim 5 or 6, wherein the
method further comprises:

determining head model information, wherein
the head model information comprises three-
dimensional information indicating a shape of
a face in a head model; and
the determining ear location information of the
user based on the first image information com-
prises:
determining the ear location information of the
user based on an intrinsic parameter of the
image sensor, the two-dimensional information,
and the three-dimensional information.

8. The method according to any one of claims 5 to 7,
wherein the two-dimensional information comprises
at least three groups of two-dimensional points, and
the three-dimensional information comprises at least
three groups of three-dimensional points corre-
sponding to the at least three groups of two-dimen-
sional points.

9. The method according to claim 7 or 8, wherein the
head model information comprises preset model
information.

10. The method according to any one of claims 7 to 9,
wherein the determining head model information
comprises:

obtaining point cloud data information collected

by a depth sensor; and
determining the head model information based
on the first image information and the point cloud
data information.

11. The method according to any one of claims 7 to 10,
wherein the determining head model information
comprises:

obtaining second image information collected
by a camera, wherein the second image infor-
mation comprises head side location informa-
tion of the user; and
determining the head model information based
on the second image information, the preset
model information, and an intrinsic parameter
of the camera.

12. The method according to claim 11, wherein the head
side location information of the user comprises the
ear location information of the user.

13. The method according to any one of claims 7 to 12,
wherein the image sensor comprises a first image
sensor and a second image sensor, and the deter-
mining head model information comprises:

obtaining third image information collected by
the first image sensor and fourth image informa-
tion collected by the second image sensor; and
determining the head model information based
on the third image information, the fourth image
information, the preset model information, an
intrinsic parameter of the first image sensor,
an intrinsic parameter of the second image sen-
sor, and an extrinsic parameter between the first
image sensor and the second image sensor.

14. The method according to any one of claims 1 to 13,
wherein the method further comprises:
displaying an area on which noise reduction is per-
formed.

15. The method according to claim 14, wherein the dis-
playing an area on which noise reduction is per-
formed comprises:

displaying, based on the first image information,
the area on which noise reduction is performed;
and/or
displaying, based on preset information, the
area on which noise reduction is performed.

16. A data processing apparatus, wherein the apparatus
comprises:

an obtaining module, configured to obtain first
image information, wherein the first image in-
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formation comprises location information of a
user; and
a first determining module, configured to deter-
mine ear location information of the user based
on the first image information, wherein the ear
location information is used to determine a
sound wave used for noise reduction.

17. A data processing apparatus, comprising a proces-
sor and a memory, wherein

the memory is configured to store a program;
and
the processor is configured to execute the pro-
gram stored in the memory, so that the appara-
tus implements the method according to any one
of claims 1 to 14.

18. A computer-readable storage medium storing pro-
gram instructions, wherein when the program in-
structions are executed by a computer, the computer
is enabled to implement the method according to any
one of claims 1 to 15.

19. A computer program product, comprising program
instructions, wherein when the program instructions
are executed by a computer, the computer is enabled
to implement the method according to any one of
claims 1 to 15.

20. A vehicle, wherein the vehicle comprises a proces-
sor, and the processor is configured to perform the
method according to any one of claims 1 to 15.
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