METHOD AND APPARATUS FOR INTELLIGENT ADJUSTMENT OF DRIVING
ENVIRONMENT, METHOD AND APPARATUS FOR DRIVER REGISTRATION,
VEHICLE, AND DEVICE

The present application claims priority to Chinese Patent Application No.
CN201811224337.5, filed with the Chinese Patent Office on October 19, 2018 and entitled
"METHOD AND APPARATUS FOR INTELLIGENT ADJUSTMENT OF DRIVING
ENVIRONMENT, METHOD AND APPARATUS FOR DRIVER REGISTRATION, VEHICLE,
AND DEVICE", which is hereby incorporated by reference in its entirety.

Technical Field

The present disclosure relates to computer vision technologies, and in particular, to a
method and apparatus for intelligent adjustment of a driving environment, a method and
apparatus for driver registration, a vehicle, and a device.

Background

With the large-scale popularization of vehicles, in order to improve the comfort level of a
driver, the prior art proposes personalizing the driver to provide a more comfortable driving
environment for the driver.

Summary

Embodiments of the present disclosure provide technical solutions for intelligent adjustment
of a driving environment and driver registration.

A method for intelligent adjustment of a driving environment provided according to one
aspect of the embodiments of the present disclosure includes:

extracting a face feature of a driver's image captured by a vehicle-mounted camera;

authenticating the extracted face feature based on at least one pre-stored registered face
feature;

in response to successful face feature authentication, determining driving environment
personalization information corresponding to the registered face feature corresponding to the
face feature according to a correspondence between the pre-stored registered face feature and the
driving environment personalization information; and

sending the driving environment personalization information to a vehicle provided with the

vehicle-mounted camera, or controlling the vehicle to adjust the driving environment according
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to the driving environment personalization information.

A method for driver registration provided according to another aspect of the embodiments
of the present disclosure includes:

acquiring a driver's image;

extracting a face feature of the image;

acquiring driving environment parameter setting information; and

storing the extracted face feature as a registered face feature, storing the driving
environment parameter setting information as driving environment personalization information
of the registered face feature, and establishing and storing a correspondence between the
registered face feature and the driving environment personalization information.

An apparatus for intelligent adjustment of a driving environment provided according to
another aspect of the embodiments of the present disclosure includes:

a feature extraction unit, configured to extract a face feature of a driver's image captured by
a vehicle-mounted camera;

a face feature authentication unit, configured to authenticate the extracted face feature based
on at least one pre-stored registered face feature;

an environmental information acquisition unit, configured to, in response to successful face
feature authentication, determine driving environment personalization information corresponding
to the registered face feature corresponding to the face feature according to a correspondence
between the pre-stored registered face feature and the driving environment personalization
information; and

an information processing unit, configured to send the driving environment personalization
information to a vehicle provided with the vehicle-mounted camera, or to control the vehicle to
adjust the driving environment according to the driving environment personalization
information.

An apparatus for driver registration provided according to another aspect of the
embodiments of the present disclosure includes:

an image acquisition module, configured to acquire a driver's image;

a face feature extraction module, configured to extract a face feature of the image;

a parameter information acquisition module, configured to acquire driving environment



parameter setting information; and

a registration information storage module, configured to store the extracted face feature as a
registered face feature, store the driving environment parameter setting information as driving
environment personalization information of the registered face feature, and establish and store a
correspondence between the registered face feature and the driving environment personalization
information.

A vehicle provided according to another aspect of the embodiments of the present
disclosure includes: the apparatus for intelligent adjustment of a driving environment according
to any one of the foregoing embodiments or the apparatus for driver registration according to any
one of the foregoing embodiments.

An electronic device provided according to another aspect of the embodiments of the
present disclosure includes: a processor, where the processor includes the apparatus for
intelligent adjustment of a driving environment according to any one of the foregoing
embodiments or the apparatus for driver registration according to any one of the foregoing
embodiments.

An electronic device provided according to another aspect of the embodiments of the
present disclosure includes: a memory, configured to store executable instructions;

and a processor, configured to communicate with the memory to execute the executable
instructions so as to complete the method for intelligent adjustment of a driving environment
according to any one of the foregoing embodiments or the method for driver registration
according to any one of the foregoing embodiments.

A computer storage medium provided according to another aspect of the embodiments of
the present disclosure is configured to store computer-readable instructions, where when the
instructions are executed, operations of the method for intelligent adjustment of a driving
environment according to any one of the foregoing embodiments or the method for driver
registration according to any one of the foregoing embodiments are performed.

A computer program product provided according to another aspect of the embodiments of
the present disclosure includes a computer-readable code, where when the computer-readable
code runs in a device, a processor in the device executes instructions for implementing the

method for intelligent adjustment of a driving environment according to any one of the foregoing



embodiments or the method for driver registration according to any one of the foregoing
embodiments.

Based on the method and apparatus for intelligent adjustment of a driving environment, the
method and apparatus for driver registration, the vehicle, and the device provided in the
foregoing embodiments of the present disclosure, a face feature of a driver's image captured by a
vehicle-mounted camera is extracted; the extracted face feature is authenticated based on at least
one pre-stored registered face feature; in response to successful face feature authentication,
driving environment personalization information corresponding to the registered face feature
corresponding to the face feature is determined according to a correspondence between the
pre-stored registered face feature and the driving environment personalization information; and
the driving environment personalization information is sent to a vehicle provided with the
vehicle-mounted camera, or the vehicle is controlled to adjust the driving environment according
to the driving environment personalization information. By taking a face feature as a registration
and/or authentication means of personalized intelligent configuration of a driving environment,
the present disclosure improves the accuracy of authentication and the safety of a vehicle,
implements intelligent personalized configuration based on comparison of face features, helps
protect driver's privacy, and also improves driving comfort, intelligence and user experience.

The following further describes in detail the technical solutions of the present disclosure
with reference to the accompanying drawings and embodiments.

Brief Description of the Drawings

The accompanying drawings constituting a part of the specification describe the
embodiments of the present disclosure and are intended to explain the principles of the present
disclosure together with the descriptions.

According to the following detailed descriptions, the present disclosure can be understood
more clearly with reference to the accompanying drawings.

FIG. 1 is one schematic flowchart of a method for intelligent adjustment of a driving
environment provided in the embodiments of the present disclosure.

FIG. 2 is another schematic flowchart of a method for intelligent adjustment of a driving
environment provided in the embodiments of the present disclosure.

FIG. 3 is a schematic diagram of setting of driving environment personalization information



in an optional example of a method for intelligent adjustment of a driving environment provided
in the embodiments of the present disclosure.

FIG. 4 is a schematic flowchart of setting of driving environment parameters in other
embodiments of a method for intelligent adjustment of a driving environment provided in the
embodiments of the present disclosure.

FIG. 5 is a reference diagram of positions of an on-board unit coordinate system and a
camera coordinate system.

FIG. 6 is a schematic result diagram of translating spatial points of a camera coordinate
system to an on-board unit coordinate system.

FIG. 7 is a schematic diagram of simplifying a camera coordinate system and an on-board
unit coordinate system during seat adjustment.

FIG. 8 is a schematic diagram of rotating coordinate points (x 1, z 1) in a camera
coordinate system to coordinate points (x_0, z_0) in an on-board unit coordinate system.

FIG. 9 is part of a schematic flowchart of an optional example of intelligent adjustment of a
driving environment provided in the embodiments of the present disclosure.

FIG. 10 is a system schematic diagram of another optional example of a method for
intelligent adjustment of a driving environment provided in the embodiments of the present
disclosure.

FIG. 11 is one schematic structural diagram of an apparatus for intelligent adjustment of a
driving environment provided in the embodiments of the present disclosure.

FIG. 12 is one schematic flowchart of a method for driver registration provided in
embodiments of the present disclosure.

FIG. 13 is one schematic structural diagram of an apparatus for driver registration provided
in embodiments of the present disclosure.

FIG. 14 is a schematic structural diagram of an electronic device suitable for implementing
a terminal device or a server according to the embodiments of the present disclosure.

Detailed Description

Various exemplary embodiments of the present disclosure are now described in detail with
reference to the accompanying drawings. It should be noted that, unless otherwise stated
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and the values set forth in the embodiments are not intended to limit the scope of the present
disclosure.

In addition, it should be understood that, for ease of description, the size of each part shown
in the accompanying drawings is not drawn in actual proportion.

The following descriptions of at least one exemplary embodiment are merely illustrative
actually, and are not intended to limit the present disclosure and the applications or uses thereof.

Technologies, methods and devices known to a person of ordinary skill in the related art
may not be discussed in detail, but such technologies, methods and devices should be considered
as a part of the specification in appropriate situations.

It should be noted that similar reference numerals and letters in the following accompanying
drawings represent similar items. Therefore, once an item is defined in an accompanying
drawing, the item does not need to be further discussed in the subsequent accompanying
drawings.

The embodiments of the present disclosure may be applied to a computer system/server,
which may operate with numerous other general-purpose or special-purpose computing system
environments or configurations. Examples of well-known computing systems, environments,
and/or configurations suitable for use together with the computer system/server include, but are
not limited to, vehicle-mounted devices, personal computer systems, server computer systems,
thin clients, thick clients, handheld or laptop devices, microprocessor-based systems, set top
boxes, programmable consumer electronics, network personal computers, small computer
systems, large computer systems, distributed cloud computing environments that include any one
of the foregoing systems, and the like.

The computer system/server may be described in the general context of computer system
executable instructions (for example, program modules) executed by the computer system.
Generally, the program modules may include routines, programs, target programs, assemblies,
logics, data structures, and the like, to perform specific tasks or implement specific abstract data
types. The computer system/server may be practiced in the distributed cloud computing
environments in which tasks are performed by remote processing devices that are linked via a
communication network. In the distributed computing environments, program modules may be

located in local or remote computing system storage media including storage devices.



FIG. 1 is one schematic flowchart of a method for intelligent adjustment of a driving
environment provided in the embodiments of the present disclosure. The method may be
executed by any electronic device, such as a terminal device, a server, a mobile device, or a
vehicle-mounted device. As shown in FIG. 1, the method according to the embodiments includes
the following operations.

At operation 110, a face feature of a driver's image captured by a vehicle-mounted camera is
extracted.

According to some embodiments, the driver's image may be obtained through a
vehicle-mounted camera, where the vehicle-mounted camera may be a camera device installed
inside a vehicle (such as the driver's compartment, a rear-view mirror, or a center console) or
outside the vehicle (such as a vehicle pillar). Moreover, feature extraction may be implemented
based on a neural network, feature extraction is performed on a driver's image via the neural
network to obtain a face feature of a driver, and the face feature of the driver's image may also be
extracted by other means. Specific means of capturing the driver's image and acquiring the face
feature are not limited in the embodiments of the present disclosure. According to some
embodiments, the neural networks in the embodiments of the present disclosure may each be a
multi-layer neural network (i.e., a deep neural network), where the neural network may be a
multi-layer convolutional neural network, for example, any neural network model such as LeNet,
AlexNet, GooglLeNet, VGG, or ResNet. The neural networks may use neural networks of the
same type and structure, or may use neural networks of different types and structures. No
limitation is made thereto in the embodiments of the present disclosure.

In an optional example, operation 110 may be performed by a processor by invoking a
corresponding instruction stored in a memory, or may be performed by a feature extraction unit
1101 run by the processor.

At operation 120, the extracted face feature is authenticated based on at least one pre-stored
registered face feature.

According to some embodiments, a similarity between the face feature of the driver's image
and the registered face feature is determined by recognition to determine whether a driver can
pass the authentication; if the similarity between the face feature of the driver's image and a
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feature correspond to the same person), it can be considered that the face feature passes the
authentication. According to some embodiments, the registered face feature may be received
through a mobile application terminal or an on-board unit, and a registration process further
includes acquiring driving environment personalization information corresponding to the
registered face feature.

According to some embodiments, a vehicle may include one or more registered face
features, and the registered face feature may be stored in the mobile application terminal, the
on-board unit locally, or a cloud database to ensure that the registered face feature can be
obtained during the authentication. According to some embodiments, a face image of a registered
driver may be stored while the registered face feature is stored. Storing the registered face
feature saves a storage space compared with storing the face image. The extracted face feature is
a computer expression that can be recognized by a computer and used for representing the face
feature, and it has been desensitized relative to the face image. Processing is performed based on
the face feature, so as to protect physiological privacy information of the driver from leaking.

In an optional example, operation 120 may be performed by a processor by invoking a
corresponding instruction stored in a memory, or may be performed by a face feature
authentication unit 1102 run by the processor.

At operation 130, in response to successful face feature authentication, driving environment
personalization information corresponding to the registered face feature corresponding to the
face feature is determined according to a correspondence between the pre-stored registered face
feature and the driving environment personalization information.

According to some embodiments, not only the registered face feature and the driving
environment personalization information, but also the correspondence between the registered
face feature and the driving environment personalization information are saved. Therefore, after
face feature authentication is passed, the driving environment personalization information
corresponding to the registered face feature, such as the light in the vehicle, the air-conditioning
temperature in the vehicle, or the music style in the vehicle, may be acquired through the
correspondence.

In an optional example, operation 130 may be performed by a processor by invoking a

corresponding instruction stored in a memory, or may be performed by an environmental



information acquisition unit 1103 run by the processor.

At operation 140, the driving environment personalization information is sent to a vehicle
provided with the vehicle-mounted camera, or the vehicle is controlled to adjust the driving
environment according to the driving environment personalization information.

According to some embodiments, when the driving environment personalization
information is acquired through a server or mobile application terminal that communicates with
the on-board unit, the vehicle cannot be set directly, and the driving environment personalization
information may be sent to the vehicle. The setting of the vehicle is implemented through a
vehicle-mounted device. When the driving environment personalization information is acquired
through the vehicle-mounted device provided on the on-board unit, corresponding adjustment
and control are performed on the vehicle according to the information. If the driver desires to
change the set contents during use, the driver can reset the driving environment personalization
information through a registration end (such as the mobile application terminal or the on-board
unit), and the on-board unit receives directly or through a receiving cloud server the driving
environment personalization information sent by the registration end, such that the driving
environment personalization information can be adjusted in real time.

In an optional example, operation 140 may be performed by a processor by invoking a
corresponding instruction stored in a memory, or may be performed by an information
processing unit 1104 run by the processor.

Based on the method for intelligent adjustment of a driving environment provided in the
foregoing embodiments of the present disclosure, a face feature of a driver's image captured by a
vehicle-mounted camera is extracted; the extracted face feature is authenticated based on at least
one pre-stored registered face feature; in response to successful face feature authentication,
driving environment personalization information corresponding to the registered face feature
corresponding to the face feature is determined according to a correspondence between the
pre-stored registered face feature and the driving environment personalization information; and
the driving environment personalization information is sent to a vehicle provided with the
vehicle-mounted camera, or the vehicle is controlled to adjust the driving environment according
to the driving environment personalization information. By taking a face feature as a registration

and/or authentication means of personalized intelligent configuration of a driving environment,



the present disclosure improves the accuracy of authentication and the safety of a vehicle,
implements intelligent personalized configuration based on comparison of face features, helps
protect driver's privacy, and also improves driving comfort, intelligence and user experience.

According to some embodiments, the driving environment personalization information may
include, but may be not limited to, at least one of the following: temperature information, light
information, music style information, seat state information, or loudspeaker setting information.
According to some embodiments, one or more of the temperature information, the light
information, the music style information, the seat state information, and the loudspeaker setting
information in the vehicle may be set. In addition to the information listed above, a person
skilled in the art should understand that other information that affects the driving environment is
also driving environment personalization information that can be set in the present disclosure.

In one or more optional embodiments, the method further includes the following operation.

In response to a face feature authentication failure, registration application prompt
information or authentication failure prompt information is provided.

According to some embodiments, when there is no registered face feature matching the face
feature in registered face features, a requested device (the mobile application terminal, the
on-board unit, or the like) may provide authentication failure prompt information, indicating that
the driver has not registered the vehicle and cannot acquire the driving environment
personalization information; or, the requested device may provide registration application
prompt information to prompt the driver to perform registration, and the driver can obtain the
driving environment personalization information after completing the registration.

FIG. 2 is another schematic flowchart of a method for intelligent adjustment of a driving
environment provided in the embodiments of the present disclosure. As shown in FIG. 2, the
method according to the embodiments of the present disclosure includes the following
operations.

At operation 210, a face feature of a driver's image captured by a vehicle-mounted camera
is extracted.

Operation 210 in the embodiments of the present disclosure is similar to operation 110 in
the foregoing embodiments, and the operation may be understood with reference to the foregoing

embodiments. Details are not described herein repeatedly.
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At operation 220, a registered face feature and driving environment personalization
information of a driver, and a correspondence therebetween are acquired through a driver
registration process.

The sequence of operations 210 and 220 above can be adjusted. That is, operation 210 is
performed first and then operation 220 is performed, or operation 220 is performed first and then
operation 210 is performed.

According to some embodiments, the driver registration is implemented by acquiring the
registered face feature and the driving environment personalization information of the driver, and
the correspondence therebetween. The driver registration in the embodiments of the present
disclosure is based on the registered face feature as unique identification information to improve
the accuracy of registered driver identification and reduce the problem of faking generated based
on other information, for example, gender, as identification information.

At operation 230, the extracted face feature is authenticated based on at least one pre-stored
registered face feature.

Operation 230 in the embodiments of the present disclosure is similar to operation 120 in
the foregoing embodiments, and the operation may be understood with reference to the foregoing
embodiments. Details are not described herein repeatedly.

At operation 240, in response to successful face feature authentication, driving environment
personalization information corresponding to the registered face feature corresponding to the
face feature is determined according to a correspondence between the pre-stored registered face
feature and the driving environment personalization information.

Operation 240 in the embodiments of the present disclosure is similar to operation 130 in
the foregoing embodiments, and the operation may be understood with reference to the foregoing
embodiments. Details are not described herein repeatedly.

At operation 250, the driving environment personalization information is sent to a vehicle
provided with the vehicle-mounted camera, or the vehicle is controlled to adjust the driving
environment according to the driving environment personalization information.

Operation 250 in the embodiments of the present disclosure is similar to operation 140 in
the foregoing embodiments, and the operation may be understood with reference to the foregoing

embodiments. Details are not described herein repeatedly.
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In the embodiments of the present disclosure, before performing face feature authentication,
driver registration is required to be performed so that the vehicle acquires at least one registered
face feature, to ensure that the face feature can be authenticated after the face feature of the
driver is acquired. According to some embodiments, a driver registration process includes:

acquiring a driver's image;

extracting a face feature of the image;

acquiring driving environment parameter setting information; and

storing the extracted face feature as the registered face feature, storing the driving
environment parameter setting information as the driving environment personalization
information of the registered face feature, and establishing and storing the correspondence
between the registered face feature and the driving environment personalization information.

According to some embodiments, an image of a driver requesting for registration may be
acquired through a mobile application terminal or an on-board unit. Both the mobile application
terminal and the on-board unit are provided with a camera apparatus such as a camera. The
driver's image is captured through the camera, face feature extraction is performed on the image
to obtain a face feature, and driving environment parameter setting information input by the
driver is received through a device, or driving parameter setting information set in the vehicle is
extracted from the on-board unit. In order to ensure that registered face features have one-to-one
correspondence to the driving environment personalization formation, during storage,
correspondences between the registered face features and the driving environment
personalization formation are also saved. When subsequent acquisition of the driving
environment personalization formation is required, corresponding driving environment
personalization formation can be obtained through the correspondences simply by face feature
matching rather than a complicated process. Intelligent personalized configuration is
implemented based on face features, and the driving environment personalization information is
acquired quickly while driver's privacy is protected.

FIG. 3 is a schematic diagram of setting of driving environment personalization information
in an optional example of a method for intelligent adjustment of a driving environment provided
in the embodiments of the present disclosure. As shown in FIG. 3, driving environment

personalization information is set on a mobile application terminal (such as a mobile phone or a
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tablet computer), and a registered face feature is taken as a unique identification mode, where the
driving environment personalization information includes AC temperature, an ambient light
color, and a music style. A face image of a registered driver can also be displayed on the mobile
application terminal, and a name can also be set for the registered driver. The registration storage
unit where the driving environment personalization information is located can be saved in the
register of the mobile application terminal. The name can be modified, and after registration is
completed, the name can also be modified. For example, if the name is A during the registration,
it is modified as B after the registration. The above driving environment personalization
information can be set, changed and saved. However, before performing an operation, the face
feature needs to be authenticated. The operation can be performed only after authentication is
passed.

According to some embodiments, acquiring the driver's image includes:

acquiring the driver's image through a mobile application terminal and/or a vehicle-mounted
camera.

In the present embodiments, the driver's image may be acquired through the mobile
application terminal and/or the vehicle-mounted camera. That is, when requesting for registration,
the driver can select a convenient port by self for registration, can perform registration using the
mobile application terminal (such as a mobile phone or a tablet computer), and can also perform
registration through an on-board unit. During the registration through the on-board unit, the
driver's image is captured through the vehicle-mounted camera. In this case, the vehicle-mounted
camera can be set in front of the driver's seat, and the driving environment personalization
information of the corresponding on-board unit can be acquired by the driver by inputting
through an interaction device of the on-board unit or reading vehicle setting data through a
vehicle-mounted device.

According to some embodiments, acquiring the driver's image through the mobile
application terminal includes:

acquiring the driver's image from at least one image stored in the mobile application
terminal, or

capturing the driver's image through a camera apparatus provided on the mobile application

terminal.
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In the present embodiments, the driver's image is acquired through the mobile application
terminal. The mobile application terminal in the embodiments of the present disclosure includes,
but is not limited to, a device having photographing and storage functions, such as a mobile
phone or a tablet computer. Since the mobile application terminal has photographing and storage
functions, the driver's image can be selected from images stored in the mobile application
terminal, or captured through a camera on the mobile application terminal.

According to some embodiments, acquiring the driving environment parameter setting
information includes:

receiving the driving environment parameter setting information through the mobile
application terminal and/or the vehicle-mounted device.

In the embodiments of the present disclosure, after the registered face feature is acquired, it
is also required to obtain corresponding driving environment parameter setting information.
Driving environment parameters include, but are not limited to, driving environment-related
parameters such as the temperature, light, music style, seat state, or loudspeaker settings in the
vehicle. These environmental parameters can be set by the driver by inputting through the device,
for example, adjusting the temperature in the vehicle to 22°C, setting the color of the light to
warm yellow, etc., through the mobile application terminal.

According to some embodiments, regarding the manners for obtaining the driving
environment parameter setting information, in addition to being received through the mobile
application terminal and/or the vehicle-mounted device, the driving environment parameter
setting information of the vehicle may also be acquired by the vehicle-mounted device.

The two manners can be used in combination or separately. Some of the driving
environment parameters can be set on the mobile application terminal, and then some of the
driving environment parameters in the vehicle are acquired through the vehicle-mounted device.
For example, the light and the temperature are set through the mobile application terminal, and
the seat state in the vehicle is acquired through the vehicle-mounted device; or all are acquired
through the vehicle-mounted device. When setting is performed through the device, the driver
may not be in the vehicle and does not know well about the environments inside and outside the
vehicle. Therefore, the set information may be inaccurate. However, since what is acquired by

the vehicle-mounted device is set information that is manually adjusted by the driver or

14



automatically configured by the vehicle and fits the personality of the driver, the driver feels
more comfortable during using the set information.

According to some embodiments, acquiring the driving environment parameter setting
information includes:

acquiring the driving environment parameter setting information of the vehicle through the
vehicle-mounted device; and

performing an update operation on the driving environment personalization information
corresponding to the registered face feature based on the acquired driving environment
parameter setting information.

As described in the foregoing embodiments, since when the setting is performed through
the device (the mobile application terminal or the like), the driver may not be in the vehicle and
does not know well about the environments inside and outside the vehicle. Therefore, the set
information may be inaccurate. In another case, when the environments inside and outside the
vehicle change in a vehicle driving process, the previously set information is no longer suitable
for the current environment. For example, the external environment becomes dark due to time
changes during driving. In order to facilitate driving, the light information needs to be changed in
this case. When the driving environment parameters need to be adjusted in the driving process,
the driver can directly set the driving environment parameters in the vehicle after passing face
feature authentication, after setting, the driving environment parameter setting information is
acquired through the vehicle-mounted device, and based on the driving environment parameter
setting information, an update operation is performed on the driving environment personalization
information corresponding to the registered face feature, so that the set driving environment
personalization information is more suitable for the driver's requirements.

According to some embodiments, the method in the embodiments of the present disclosure
further includes: performing at least one of the following operations on the stored driving
environment personalization information according to a received management instruction:
deletion, editing, permission setting, or the like.

In the embodiments of the present disclosure, a management person having permission can
perform an operation on the driving environment personalization information through a

management instruction. For example, a vehicle owner deletes a registered face feature and
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driving environment personalization information of a certain driver in the vehicle, or the vehicle
owner restricts the permission of a certain driver to only adjust the seat state, etc. Through the
operation on the driving environment personalization information, personalized permission
management is implemented.

In one or more optional embodiments, the correspondence between the registered face
feature and the driving environment personalization information is stored in at least one of the
following locations: the mobile application terminal, a server, the vehicle-mounted device, or the
like.

In the present embodiments, the registered face feature information and relationship may be
stored in a location such as the mobile application terminal, the server, or the vehicle-mounted
device. If the registered face feature information and relationship are stored in the mobile
application terminal, the on-board unit and the mobile application terminal communicate with
each other. After acquiring the driver's image, the on-board unit can download the corresponding
information from the mobile application terminal for authentication, or transmit the face feature
to the mobile application terminal for authentication. After the authentication is completed, the
mobile application terminal sends the driving environment personalization information to the
on-board unit. If the registered face feature information and relationship are stored in the
vehicle-mounted device, the on-board unit does not need to communicate with the outside world,
and directly performs authentication on the face feature of the driver obtained by the
vehicle-mounted camera and the registered face feature stored in the vehicle-mounted device. If
the registered face feature information and relationship are stored in the server, the server and the
vehicle-mounted device need to communicate with each other. After acquiring the driver's image,
the on-board unit can download the corresponding information from the server for authentication,
or upload the face feature to the server for authentication. After the authentication is completed,
the server sends the driving environment personalization information to the on-board unit.

According to some embodiments, sending the driving environment personalization
information to the vehicle provided with the vehicle-mounted camera in operation 140 in the
foregoing embodiments includes:

sending the driving environment personalization information to the vehicle provided with

the vehicle-mounted camera through the server or the mobile application terminal

16



communicating with the vehicle.

In the embodiments of the present disclosure, the server or the mobile application terminal
is taken as an authentication subject, and the face feature authentication is implemented in the
server or the mobile application terminal. After the authentication is completed, the driving
environment personalization information stored in the server or the mobile application terminal
is sent to the on-board unit. How to perform the setting based on the driving environment
personalization information is not controlled by the server or the mobile application terminal.
The server or the mobile application terminal only sends the driving environment personalization
information to the on-board unit.

According to some embodiments, adjusting the driving environment of the vehicle provided
with the vehicle-mounted camera according to the driving environment personalization
information in operation 140 in the foregoing embodiments includes:

adjusting the driving environment of the vehicle provided with the vehicle-mounted camera
through the vehicle-mounted device according to the driving environment personalization
information.

In the embodiments of the present disclosure, the on-board unit is taken as the
authentication subject, and the face feature authentication is completed in the vehicle-mounted
device. In this case, there are two possibilities: the registered face feature and the driving
environment personalization information are stored in the on-board unit, or the registered face
feature and the driving environment personalization information are stored on the mobile
application terminal or the server. If the driving environment personalization information is
stored in the on-board unit, the vehicle-mounted device directly invokes the driving environment
personalization information to perform corresponding setting on the vehicle, while if the driving
environment personalization information is stored in the mobile application terminal or the
server, the driving environment personalization information corresponding to the registered face
feature needs to be downloaded from the mobile application terminal or the server, and the
corresponding setting is performed on the vehicle based on the driving environment
personalization information.

FIG. 4 is a schematic flowchart of setting of driving environment parameters in other

embodiments of a method for intelligent adjustment of a driving environment provided in the
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embodiments of the present disclosure. The driving environment parameter setting information
in the present embodiments includes seat state information. Acquiring the driving environment
parameter setting information, as shown in FIG. 4, includes the following operations.

At operation 410, detection is performed on the driver's image to obtain a detection result.

An image of a driver entering a vehicle is acquired, and detection is implemented based on
the acquired image of the driver. The detection can be implemented based on a neural network or
other manners. The specific manner of performing detection on the driver's image is not limited
in the embodiments of the present disclosure.

At operation 420, driver's body shape-related information and/or face height information is
determined according to the detection result.

According to some embodiments, the determination of the driver's body shape-related
information and the determination of the driver's face height information generally correspond to
different detection results. That is, the detection on the driver can be performed based on one or
two neural networks, respectively, to obtain detection results corresponding to the body
shape-related information and/or the face height information. The body shape-related
information may include, but may be not limited to, information, such as race and gender, that
affects information related to riding of the driver (such as the degree of fatness or thinness, leg
length information, skeleton size information, and hand length information). For example, face
reference point detection is performed based on a key point detection network, and the face
height information is determined based on an obtained face reference point. Attribute detection is
performed on the driver's image based on a neural network for attribute detection to determine
the body shape-related information, or the driver's body shape-related information can be
determined based on a body or face detection result, or direct detection is performed via a
classification neural network to obtain the body shape-related information. For example, the
driver's skeleton size information can be obtained based on the gender obtained by face
recognition. A female has a smaller skeleton, while a male has a larger skeleton.

Determining the body shape-related information and/or the face height information
according to the detection result may be directly taking the detection result as the body
shape-related information and/or the face height information, and may also be processing the

detection result to obtain the body shape-related information and/or the face height information.
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At operation 430, driver's seat state information is determined based on the body
shape-related information and/or the face height information.

According to some embodiments, the comfortable sitting posture of the body is related not
only to the sitting height, but also to the body shape. In order to provide a more comfortable seat
adjustment position, in the embodiments of the present disclosure, the driver's body
shape-related information and/or the face height information is obtained to determine seat
adjustment information. In the embodiments of the present disclosure, the seat adjusted
according to the seat adjustment information provides the driver with a more suitable sitting
posture so as to improve the use comfort of the driver.

According to some embodiments, the detection result includes coordinates of a face
reference point.

Operation 410 includes: performing face reference point detection on the driver's image to
obtain coordinates of the face reference point of the driver in a camera coordinate system.

According to some embodiments, the face reference point may be any point on the face,
may be a key point on the face, or may be another position point on the face. A driver's view
plays an important role in a vehicle driving process. For the driver, ensuring the binocular height
of the driver in the driving process can improve driving safety. Therefore, the face reference
point can be set as a point related to the eyes, for example, at least one key point for determining
the positions of both eyes, or a position point of a place between eyebrows. The number and
positions of specific face reference points are not limited in the embodiments of the present
disclosure, and depend on the face height that can be determined.

In some optional examples, the face reference point includes at least one face key point
and/or at least one other face position point. Operation 410 includes: performing the face
reference point detection on the driver's image to obtain coordinates of the at least one face key
point of the driver in the camera coordinate system;

and/or determining the at least one other face position point based on the coordinates of the
at least one face key point.

According to some embodiments, the positions of face key points can be determined via a
neural network, for example, one or more of 21 face key points, 106 face key points, or 240 face

key points. The numbers of key points obtained via different networks are different. The key
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points may include key points of the five sense organs or may include key points of a face
contour. Different densities of the key points result in different numbers of obtained key points.
When one or more of the obtained key points are taken as face reference points, it is only
required to select different parts according to specific situations. The positions and number of the
face key points are not limited in the embodiments of the present disclosure.

According to some embodiments, the reference points may also be other face position
points on the face image determined based on a face key point detection result. These other face
position points may not be key points, i.e., any position points on the face. However, the
positions can be determined according to the face key points. For example, the position of the
place between eyebrows can be determined based on the key points of both eyes and the key
points of the eyebrows.

Operation 420 includes: converting the coordinates of the face reference point from the
camera coordinate system to an on-board unit coordinate system; and

determining the driver's face height information based on the coordinates of the face
reference point in the on-board unit coordinate system.

According to some embodiments, the face reference point is obtained through an image
captured by a camera, and the face reference point corresponds to the camera coordinate system,
while it is required to determine seat information in the on-board unit coordinate system.
Therefore, it is required to convert the face reference point from the camera coordinate system to
the on-board coordinate system.

In an optional example, the coordinate system transformation mode commonly used in the
prior art may be used to convert the coordinates of the position of the place between eyebrows
from the camera coordinate system to the on-board coordinate system. For example, FIG. 5 is a
reference diagram of positions of an on-board unit coordinate system and a camera coordinate
system, where in the on-board coordinate system, the y-axis is a vehicle front wheel axle, the
x-axis is parallel to an upper left edge, and the z-axis is downward perpendicular to the ground.
FIG. 6 is a schematic result diagram of translating spatial points of a camera coordinate system
to an on-board unit coordinate system. As shown in FIG. 6, a camera coordinate system origin
Oc is translated to an on-board unit coordinate system origin O. It is known that Oc is (Xwc,

Ywc, Zwc) in the on-board coordinate system, Oc is (0, 0, 0) in the camera coordinate system,
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and it is translated to the on-board coordinate system origin O(0, 0, 0) as follows:

0=0-Xwc Formula (1)
0=0-Ywc Formula (2)
0=0-Zwc Formula (3)

Based on formulas (1), (2), and (3), the following translation vector T is obtained:

[Xwe Ywc Zwc] Formula (4)

Translation of the coordinate system is completed.

FIG. 7 is a schematic diagram of simplifying a camera coordinate system and an on-board
unit coordinate system during seat adjustment. As shown in FIG. 7, in an actual seat adjustment
process, the X-axis in the on-board unit coordinate system is not adjusted, and then the
conversion of the coordinate points in the camera coordinate system to the on-board unit

coordinate system is simplified as a rotation operation in a two-dimensional coordinate system.

FIG. 8 is a schematic diagram of rotating coordinate points (x;, z,) in a camera coordinate

system to coordinate points (X, Z,) in an on-board unit coordinate system. As shown in FIG. 8§,
assuming that a it is detected in the camera coordinate system that the coordinate point of the

driver's head is (v, z,), the coordinate point is rotated by an angle «, i.e., the installation angle

of a camera, to obtain a coordinate point (X, Zy) in the on-board unit coordinate system.

The conversion process provided according to the conversion schematic diagram of the

coordinate point in the two coordinate systems shown in FIG. 7 is as follows:

Xo = —V;Sina + z,cosa Formula (5)
Zy = y,C08a + z,sina Formula (6)
Yo = —X; Formula (7)

Based on formulas (5), (6), and (7), the following formula can be obtained:

Xo 0 -—sina cosa X4
Yol=]1 0 0 |=*|N
Zp 0 cosa sina Zy

Based on formulas (4) and (8), it can obtained that the final coordinates of the coordinate

=R}.0

x5
.\’1] Formula (8)
Zy

point, in the camera coordinate system, rotated and translated to the on-board unit coordinate

system are:
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.\Ao
[. { ] =Ry + +T Formula (9).
Zo

Through coordinate system conversion, the driver's face height information in the vehicle

%y
i
Zy

can be determined. That is, the relative position relationship between the face height and the seat
can be determined, and desired seat state information corresponding to the face height
information can be obtained.

According to some embodiments, the body shape-related information includes race
information and/or gender information.

Operation 410 includes: inputting the driver's image to a neural network for attribute
detection to perform attribute detection so as to obtain an attribute detection result output by the
neural network.

According to some embodiments, in the embodiments of the present disclosure, the attribute
detection is implemented via the neural network, and the attribute detection result includes
driver's race information and/or gender information. According to some embodiments, the neural
network may be a classification network including at least one branch. In the case where one
branch is included, the race information or the gender information is classified. In the case where
two branches are included, the race information and the gender information are classified. Thus,
race classification and gender classification of the driver are determined.

Operation 420 includes: obtaining driver's race information and/or gender information
corresponding to the image based on the attribute detection result.

According to some embodiments, there is a large difference between the body shapes of
different genders. Due to a large body shape difference between a male and a female with the
same upper body height, corresponding comfortable seat positions are also different greatly.
Therefore, in order to provide a more comfortable seat position, it is required to obtain driver's
gender information. In addition to gender, there is also a large difference between the body
shapes of different races (such as yellow, white, or black). For example, black people are usually
stronger and need more space in the front and back positions of the seat. For different races, seat
position reference data suitable for the body shape of each race can be obtained through big data
calculation.

According to some embodiments, operation 430 includes:
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obtaining a preset seat adjustment conversion relationship related to a body shape and/or a
face height; and

determining a desired seat state corresponding to the driver based on the body shape-related
information and/or the face height information and based on the seat adjustment conversion
relationship, and taking the desired seat state as the driver's seat state information.

According to some embodiments, the seat adjustment conversion relationship may include,
but may be not limited to, a conversion formula or a corresponding relationship table, etc. In the
conversion formula, the body shape and/or the face height may be input into the formula to
obtain data corresponding to the desired seat state. In the corresponding relationship table, the
data corresponding to the desired seat state may be obtained directly based on a body shape
and/or face height lookup table. The corresponding relationship table may be obtained through
big data statistics or other manners. The specific manner for obtaining the corresponding
relationship table is not limited in the embodiments of the present disclosure.

In an optional example, for determination of a seat state, due to different races and/or
genders, desired seat states are also different. For different genders and races, multiple groups of
corresponding formulas, for example, yellow people + male, may be obtained by combination.
For a seat adjustment formula, specific to the coordinates (X, y, z) of the place between eyebrows
and a backrest adjustment angle input in each formula, each dimension corresponds to a cubic

unary function, for example,

Xout = 3, X°4b, x>+, x + d, Formula (10)
Vout = 32V >+b,y?+c,y+ d, Formula (11)
Zout = A3Z3+by22+C3z + d, Formula (12)
angle,; = a,x>+b,x*+c,x+d, Formula (13)

Based on the above formulas (10), (11), (12), and (13), the final descried seat state
(Xout® Yout® Zour» angle,,.) may be determined by calculation based on the coordinates of the
place between eyebrows in x-axis, y-axis, and z-axis directions, and adjustment amounts of four
motors are obtained through a final motor adjustment distribution formula, where Xgyu¢

represents seat front and back position information, Y., represents cushion tilt angle

23



yA

information, “out represents seat upper and lower position information, angle,, represents

backrest tilt angle information, and a;,b;,c;,dy,a,,b,,¢5,d5,a5,b3,¢5,d5,a,, by, cy,dy are constants
obtained through multiple experiments.
In another optional example, the final desired seat state (Xoues Vout® Zoutr ANEE.u:) May also

be determined by calculation based on the coordinates of the place between eyebrows in the
z-axis direction (i.e., the height of the place between eyebrows), and this may be implemented

based on the following formulas:

Xout =352+ ds Formula (14)
Vout =262+ dg Formula (15)
Zout = 372+ d; Formula (16)
angle, . = agz+ dg Formula (17)

where X, represents the seat front and back position information, Y., represents the seat

v

yA

tilt angle information, “out represents the seat lower and lower position information, angle,

represents the backrest tilt angle information, and as,ds,as dg a;,d;,ag,dg are constants

obtained through multiple experiments.

FIG. 9 is part of a schematic flowchart of an optional example of intelligent adjustment of a
driving environment provided in the embodiments of the present disclosure. As shown in FIG. 9,
in the foregoing embodiments, operation 430 includes the following operations.

At operation 901, a preset first seat adjustment conversion relationship related to a face
height is obtained.

According to some embodiments, the seat adjustment conversion relationship may include,
but may be not limited to, a conversion formula or a corresponding relationship table, etc. In the
conversion formula, the face height may be input into the formula to obtain data corresponding
to the desired seat state. In the corresponding relationship table, the data corresponding to the
desired seat state may be obtained directly based on a face height lookup table. The
corresponding relationship table may be obtained through big data statistics or other manners.

The specific manner for obtaining the corresponding relationship table is not limited in the
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embodiments of the present disclosure.

At operation 902, a first desired seat state corresponding to the driver is determined based
on the face height information and the first seat adjustment conversion relationship.

At operation 903, a preset second seat adjustment conversion relationship related to the
body shape-related information is obtained.

According to some embodiments, in the present embodiments, the body shape-related
information corresponds to the second seat adjustment conversion relationship. The second seat
adjustment conversion relationship is different from the first seat adjustment conversion
relationship, and its form may include, but may not be limited to, a conversion formula or a
corresponding relationship table, etc. A second desired seat state can be determined through the
second seat adjustment conversion relationship in combination with the body shape-related
information and the first desired seat state.

At operation 904, a second desired seat state is determined based on the body shape-related
information, the second seat adjustment conversion relationship and the first desired seat state.

At operation 905, the second desired seat state is taken as the driver's seat state information.

In the present embodiments, the seat state information is determined by combining the body
shape-related information and the face height information, where the number of classifications
obtained by combining races and genders in the body shape-related information is limited, and as
long as a combination, for example, male + yellow people, is determined, it is applicable to all
drivers in this class. Personalization is insufficient, but the information is easy to obtain.
However, the face height information is more personalized, and the adjustment information
corresponding to different drivers may be different. Therefore, in the present embodiments, the
accuracy of the seat state information is improved by combining general information and
personalized information.

According to some embodiments, the seat state information includes, but is not limited to, at
least one of the following information: seat adjustment parameter target values, seat upper and
lower position information, seat front and back position information, seat left and right position
information, backrest tilt angle position information, or cushion tilt angle position information.

According to some embodiments, in order to implement multi-directional adjustment of a

seat, the seat needs to be adjusted in multiple directions. In addition to usual up-down, front-back
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and left-right adjustment amounts, the backrest tilt angle information and the cushion tilt angle
information are also included. For example, the target values of various adjustment parameters
such as up, down, left, right, front, back, etc., which would be reached ultimately by adjusting
the seat are output directly, and how to reach the target values by adjustment can be implemented
by processing by a motor or another device.

FIG. 10 is a system schematic diagram of another optional example of a method for
intelligent adjustment of a driving environment provided in the embodiments of the present
disclosure. FIG. 10 is a schematic diagram of a software system. The system is divided into three
parts: a mobile application, a cloud server, and an on-board unit controller. Data among the three
parts is transmitted via a network. The mobile application is installed on a mobile device such as
a mobile phone or a tablet, can perform face registration and setting of driving environment
personalization information of a driver, and transmits the data to the cloud server. The on-board
unit controller is installed on a vehicle, can perform adjustment and control of the light color,
temperature, music playback and seat in the vehicle, and uploads face information required by a
driver for login to the cloud server by using a camera. The cloud server accesses the data in the
system by using a database. A specific implementation scheme can be adjusted according to
actual application scenarios.

A person of ordinary skill in the art may understand that all or some of operations for
implementing the foregoing method embodiments are achieved by a program by instructing
related hardware; the foregoing program can be stored in a computer-readable storage medium;
when the program is executed, operations included in the foregoing method embodiments are
executed. Moreover, the foregoing storage medium includes various media capable of storing a
program code such as an ROM, an RAM, a magnetic disk, or an optical disk.

FIG. 11 is one schematic structural diagram of an apparatus for intelligent adjustment of a
driving environment provided in the embodiments of the present disclosure. The apparatus
according to the embodiments may be configured to implement the foregoing method
embodiments for intelligent adjustment of a driving environment of the present disclosure. As
shown in FIG. 11, the apparatus according to the embodiments includes:

a feature extraction unit 1101, configured to extract a face feature of a driver's image

captured by a vehicle-mounted camera;
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a face feature authentication unit 1102, configured to authenticate the extracted face feature
based on at least one pre-stored registered face feature;

an environmental information acquisition unit 1103, configured to, in response to successful
face feature authentication, determine driving environment personalization information
corresponding to the registered face feature corresponding to the face feature according to a
correspondence between the pre-stored registered face feature and the driving environment
personalization information; and

an information processing unit 1104, configured to send the driving environment
personalization information to a vehicle provided with the vehicle-mounted camera, or control
the vehicle to adjust the driving environment according to the driving environment
personalization information.

Based on the apparatus for intelligent adjustment of a driving environment provided by the
foregoing embodiments of the present disclosure, by taking a face feature as a registration and/or
authentication means of personalized intelligent configuration of a driving environment, the
present disclosure improves the accuracy of authentication and the safety of a wvehicle,
implements intelligent personalized configuration based on comparison of face features, helps
protect driver's privacy, and also improves driving comfort, intelligence and user experience.

According to some embodiments, the driving environment personalization information
includes at least one of the following: temperature information, light information, music style
information, seat state information, or loudspeaker setting information.

In one or more optional embodiments, the apparatus according to the embodiments of the
present disclosure further includes:

a prompt information unit, configured to, in response to a face feature authentication failure,
provide registration application prompt information or authentication failure prompt information.

In one or more optional embodiments, the apparatus according to the embodiments of the
present disclosure further includes: a driver registration unit, configured to acquire, through a
driver registration process, a registered face feature and driving environment personalization
information of a driver, and a correspondence therebetween.

According to some embodiments, the driver registration unit includes:

an image acquisition module, configured to acquire a driver's image;
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a face feature extraction module, configured to extract a face feature of the image;

a parameter information acquisition module, configured to acquire driving environment
parameter setting information; and

a registration information storage module, configured to store the extracted face feature as
the registered face feature, store the driving environment parameter setting information as the
driving environment personalization information of the registered face feature, and establish and
store the correspondence between the registered face feature and the driving environment
personalization information.

According to some embodiments, the image acquisition module is configured to acquire the
driver's image through a mobile application terminal and/or a vehicle-mounted camera.

According to some embodiments, the image acquisition module is configured to acquire the
driver's image from at least one image stored in the mobile application terminal, or capture the
driver's image through a camera apparatus provided on the mobile application terminal.

According to some embodiments, the parameter information acquisition module is
configured to receive the driving environment parameter setting information through the mobile
application terminal and/or the vehicle-mounted device.

According to some embodiments, the parameter information acquisition module is
configured to acquire the driving environment parameter setting information of the vehicle
through the vehicle-mounted device.

According to some embodiments, the parameter information acquisition module is
configured to acquire the driving environment parameter setting information of the vehicle
through the vehicle-mounted device; and perform an update operation on the driving
environment personalization information corresponding to the registered face feature based on
the acquired driving environment parameter setting information.

According to some embodiments, the driver registration unit further includes:

an information management module, configured to perform at least one of the following
operations on the stored driving environment personalization information according to a received
management instruction: deletion, editing, permission setting, or the like.

According to some embodiments, the correspondence between the registered face feature

and the driving environment personalization information is stored in at least one of the following
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locations: the mobile application terminal, a server, the vehicle-mounted device, or the like.

According to some embodiments, when sending the driving environment personalization
information to the vehicle provided with the vehicle-mounted camera, the information
processing unit is configured to send the driving environment personalization information to the
vehicle provided with the vehicle-mounted camera through the server or the mobile application
terminal communicating with the vehicle.

According to some embodiments, when controlling the vehicle to adjust the driving
environment according to the driving environment personalization information, the information
processing unit is configured to adjust the driving environment of the vehicle provided with the
vehicle-mounted camera through the vehicle-mounted device according to the driving
environment personalization information.

In one or more optional embodiments, the driving environment parameter setting
information includes seat state information.

The parameter information acquisition module is configured to perform detection on the
driver's image to obtain a detection result; determine driver's body shape-related information
and/or face height information according to the detection result; and determine driver's seat state
information based on the body shape-related information and/or the face height information.

According to some embodiments, the detection result includes coordinates of a face
reference point.

When performing the detection on the driver's image to obtain the detection result, the
parameter information acquisition module is configured to perform face reference point detection
on the driver's image to obtain coordinates of the face reference point of the driver in a camera
coordinate system.

When determining the driver's face height information according to the detection result, the
parameter information acquisition module is configured to convert the coordinates of the face
reference point from the camera coordinate system to an on-board unit coordinate system; and
determine the driver's face height information based on the coordinates of the face reference
point in the on-board unit coordinate system.

According to some embodiments, the face reference point includes at least one face key

point and/or at least one other face position point.
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When performing the face reference point detection on the driver's image to obtain the
coordinates of the face reference point of the driver in the camera coordinate system, the
parameter information acquisition module is configured to perform the face reference point
detection on the driver's image to obtain coordinates of the at least one face key point of the
driver in the camera coordinate system; and/or determine the at least one other face position
point based on the coordinates of the at least one face key point.

According to some embodiments, the body shape-related information includes race
information and/or gender information.

When performing the detection on the driver's image to obtain the detection result, the
parameter information acquisition module is configured to input the driver's image to a neural
network for attribute detection to perform attribute detection so as to obtain an attribute detection
result output by the neural network.

When determining the driver's body shape-related information according to the detection
result, the parameter information acquisition module is configured to obtain driver's race
information and/or gender information corresponding to the image based on the attribute
detection result.

According to some embodiments, when determining the driver's seat state information
based on the body shape-related information and/or the face height information, the parameter
information acquisition module is configured to obtain a preset seat adjustment conversion
relationship related to a body shape and/or a face height; and determine a desired seat state
corresponding to the driver based on the body shape-related information and/or the face height
information and based on the seat adjustment conversion relationship, and take the desired seat
state as the driver's seat state information.

According to some embodiments, when determining the driver's seat state information
based on the body shape-related information and/or the face height information, the parameter
information acquisition module is configured to obtain a preset first seat adjustment conversion
relationship related to a face height; determine a first desired seat state corresponding to the
driver based on the face height information and the first seat adjustment conversion relationship;
obtain a preset second seat adjustment conversion relationship related to the body shape-related

information; determine a second desired seat state based on the body shape-related information,
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the second seat adjustment conversion relationship and the first desired seat state; and take the
second desired seat state as the driver's seat state information.

According to some embodiments, the seat state information includes at least one of the
following information: seat adjustment parameter target values, seat upper and lower position
information, seat front and back position information, seat left and right position information,
backrest tilt angle position information, or cushion tilt angle position information.

For the working process, the setting mode, and corresponding technical effects of any
embodiment of the apparatus for intelligent adjustment of a driving environment provided in the
embodiments of the present disclosure, reference may be made to the specific descriptions of the
foregoing corresponding method embodiments of the present disclosure, and details are not
described herein repeatedly due to space limitation.

FIG. 12 is one schematic flowchart of a method for driver registration provided in
embodiments of the present disclosure. The method may be executed by any electronic device,
such as a terminal device, a server, a mobile device, or a vehicle-mounted device. As shown in
FIG. 12, the method according to the embodiments includes the following operations.

At operation 1210, a driver's image is acquired.

According to some embodiments, the image of a driver requesting for registration may be
acquired through a mobile application terminal or an on-board unit. Both the mobile application
terminal and the on-board unit are provided with a camera apparatus such as a camera. The
driver's image is captured through the camera.

In an optional example, operation 1210 may be performed by a processor by invoking a
corresponding instruction stored in a memory, or may be performed by an image acquisition
module 1301 run by the processor.

At operation 1220, a face feature of the image is extracted.

According to some embodiments, feature extraction may be performed on the image via a
convolutional neural network to obtain a face feature, and the face feature of the image may also
be obtained based on other means. The specific means for obtaining the face feature is not
limited in the embodiments of the present disclosure.

In an optional example, operation 1220 may be performed by a processor by invoking a

corresponding instruction stored in a memory, or may be performed by a face feature extraction
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module 1302 run by the processor.

At operation 1230, driving environment parameter setting information is acquired.

According to some embodiments, the image of a driver requesting for registration may be
acquired through a mobile application terminal or an on-board unit. Both the mobile application
terminal and the on-board unit are provided with a camera apparatus such as a camera. The
driver's image is captured through the camera.

In an optional example, operation 1230 may be performed by a processor by invoking a
corresponding instruction stored in a memory, or may be performed by a parameter information
acquisition module 1303 run by the processor.

At operation 1240, the extracted face feature is stored as a registered face feature, the
driving environment parameter setting information is stored as driving environment
personalization information of the registered face feature, and the correspondence between the
registered face feature and the driving environment personalization information is established
and stored.

In an optional example, operation 1230 may be performed by a processor by invoking a
corresponding instruction stored in a memory, or may be performed by a registration information
storage module 1304 run by the processor.

In the embodiments of the present disclosure, in order to ensure that registered face features
have one-to-one correspondence to the driving environment personalization formation, during
storage, correspondences between the registered face features and the driving environment
personalization formation are also saved. When subsequent acquisition of the driving
environment personalization formation is required, corresponding driving environment
personalization formation can be obtained through the correspondences simply by face feature
matching rather than a complicated process. Intelligent personalized configuration is
implemented based on face features, and the driving environment personalization information is
acquired quickly while driver's privacy is protected.

According to some embodiments, the driving environment personalization information
includes at least one of the following: temperature information, light information, music style
information, seat state information, or loudspeaker setting information.

Based on the driving environment personalization information set in the embodiments of
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the present disclosure, a more comfortable driving environment can be provided for the driver,
and is more in line with driver's personal habits. That is, different driving environments can be
set for different drivers of the same vehicle, and this is more personalized, thereby improving
driving comfort. According to some embodiments, one or more of information such as
temperature information, light information, music style information, seat state information, or
sound setting information in the vehicle can be set. In addition to the information listed above,
persons skilled in the art should understand that other information that affects a driving
environment is also the driving environment personalization information that can be set in the
present disclosure.

In one or more optional embodiments, operation 1210 includes:

acquiring the driver's image through a mobile application terminal and/or a vehicle-mounted
camera.

In the present embodiments, the driver's image may be acquired through the mobile
application terminal and/or the vehicle-mounted camera. That is, when requesting for registration,
the driver can select a convenient port by self for registration, can perform registration using the
mobile application terminal (such as a mobile phone or a tablet computer), and can also perform
registration through an on-board unit. During the registration through the on-board unit, the
driver's image is captured through the vehicle-mounted camera. In this case, the vehicle-mounted
camera can be set in front of the driver's seat, and the driving environment personalization
information of the corresponding on-board unit can be acquired by the driver by inputting
through an interaction device of the on-board unit or reading vehicle setting data through a
vehicle-mounted device.

According to some embodiments, acquiring the driver's image through the mobile
application terminal includes:

acquiring the driver's image from at least one image stored in the mobile application
terminal, or

capturing the driver's image through a camera apparatus provided on the mobile application
terminal.

In the present embodiments, the driver's image is acquired through the mobile application

terminal. The mobile application terminal in the embodiments of the present disclosure includes,
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but is not limited to, a device having photographing and storage functions, such as a mobile
phone or a tablet computer. Since the mobile application terminal has photographing and storage
functions, the driver's image can be selected from images stored in the mobile application
terminal, or captured through a camera on the mobile application terminal.

In one or more optional embodiments, operation 1230 includes:

receiving the driving environment parameter setting information through the mobile
application terminal and/or the vehicle-mounted device.

In the embodiments of the present disclosure, after the registered face feature is acquired, it
is also required to obtain corresponding driving environment parameter setting information.
Driving environment parameters include, but are not limited to, driving environment-related
parameters such as the temperature, light, music style, seat state, or loudspeaker settings in the
vehicle. These environmental parameters can be set by the driver by inputting through the device,
for example, adjusting the temperature in the vehicle to 22°C, setting the color of the light to
warm yellow, etc., through the mobile application terminal.

According to some embodiments, regarding the manners for obtaining the driving
environment parameter setting information, in addition to being received through the mobile
application terminal and/or the vehicle-mounted device, the driving environment parameter
setting information of the vehicle may also be acquired by the vehicle-mounted device.

The two manners can be used in combination or separately. Some of the driving
environment parameters can be set on the mobile application terminal, and then some of the
driving environment parameters in the vehicle are acquired through the vehicle-mounted device.
For example, the light and the temperature are set through the mobile application terminal, and
the seat state in the vehicle is acquired through the vehicle-mounted device; or all are acquired
through the vehicle-mounted device. When setting is performed through the device, the driver
may not be in the vehicle and does not know well about the environments inside and outside the
vehicle. Therefore, the set information may be inaccurate. However, since what is acquired by
the vehicle-mounted device is set information that is manually adjusted by the driver or
automatically configured by the vehicle and fits the personality of the driver, the driver feels
more comfortable during using the set information.

According to some embodiments, operation 1230 includes:
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acquiring the driving environment parameter setting information of the vehicle through the
vehicle-mounted device; and

performing an update operation on the driving environment personalization information
corresponding to the registered face feature based on the acquired driving environment
parameter setting information.

As described in the foregoing embodiments, since when the setting is performed through
the device (the mobile application terminal or the like), the driver may not be in the vehicle and
does not know well about the environments inside and outside the vehicle. Therefore, the set
information may be inaccurate. In another case, when the environments inside and outside the
vehicle change in a vehicle driving process, the previously set information is no longer suitable
for the current environment. For example, the external environment becomes dark due to time
changes during driving. In order to facilitate driving, the light information needs to be changed in
this case. When the driving environment parameters need to be adjusted in the driving process,
the driver can directly set the driving environment parameters in the vehicle after passing face
feature authentication, after setting, the driving environment parameter setting information is
acquired through the vehicle-mounted device, and based on the driving environment parameter
setting information, an update operation is performed on the driving environment personalization
information corresponding to the registered face feature, so that the set driving environment
personalization information is more suitable for the driver's requirements

In one or more optional embodiments, the method according to the embodiments of the
present disclosure further includes:

performing at least one of the following operations on the stored driving environment
personalization information according to a received management instruction: deletion, editing,
permission setting, or the like.

In the embodiments of the present disclosure, a management person having permission can
perform an operation on the driving environment personalization information through a
management instruction. For example, a vehicle owner deletes a registered face feature and
driving environment personalization information of a certain driver in the vehicle, or the vehicle
owner restricts the permission of a certain driver to only adjust the seat state, etc. Through the

operation on the driving environment personalization information, personalized permission
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management is implemented.

In one or more optional embodiments, the correspondence between the registered face
feature and the driving environment personalization information is stored in at least one of the
following locations: the mobile application terminal, a server, the vehicle-mounted device, or the
like.

In the present embodiments, the registered face feature information and relationship may be
stored in a location such as the mobile application terminal, the server, or the vehicle-mounted
device. If the registered face feature information and relationship are stored in the mobile
application terminal, the on-board unit and the mobile application terminal communicate with
each other. After acquiring the driver's image, the on-board unit can download the corresponding
information from the mobile application terminal for authentication, or transmit the face feature
to the mobile application terminal for authentication. After the authentication is completed, the
mobile application terminal sends the driving environment personalization information to the
on-board unit. If the registered face feature information and relationship are stored in the
vehicle-mounted device, the on-board unit does not need to communicate with the outside world,
and directly performs authentication on the face feature of the driver obtained by the
vehicle-mounted camera and the registered face feature stored in the vehicle-mounted device. If
the registered face feature information and relationship are stored in the server, the server and the
vehicle-mounted device need to communicate with each other. After acquiring the driver's image,
the on-board unit can download the corresponding information from the server for authentication,
or upload the face feature to the server for authentication. After the authentication is completed,
the server sends the driving environment personalization information to the on-board unit.

In one or more optional embodiments, the driving environment parameter setting
information includes seat state information.

Operation 1230 includes:

performing detection on the driver's image to obtain a detection result;

determining driver's body shape-related information and/or face height information
according to the detection result; and

determining driver's seat state information based on the body shape-related information

and/or the face height information.
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The solution in the embodiments is the same as the solution in other embodiments of the
foregoing method for intelligent adjustment of a driving environment shown in FIG. 4. It can be
considered that the descriptions in the foregoing embodiments in FIG. 4 are all applicable to the
present embodiments, and the solution may be understood with reference to the foregoing
embodiments. Details are not described herein repeatedly.

According to some embodiments, the detection result includes coordinates of a face
reference point.

Performing the detection on the driver's image to obtain the detection result includes:
performing face reference point detection on the driver's image to obtain coordinates of the face
reference point of the driver in a camera coordinate system.

Determining the driver's face height information according to the detection result includes:
converting the coordinates of the face reference point from the camera coordinate system to an
on-board unit coordinate system; and determining the driver's face height information based on
the coordinates of the face reference point in the on-board unit coordinate system.

The solution in the embodiments is the same as the solution in corresponding embodiments
of the foregoing method for intelligent adjustment of a driving environment. It can be considered
that the descriptions in the corresponding embodiments of the foregoing method for intelligent
adjustment of a driving environment are all applicable to the present embodiments, and the
solution may be understood with reference to the foregoing embodiments. Details are not
described herein repeatedly.

According to some embodiments, the face reference point includes at least one face key
point and/or at least one other face position point.

Performing the face reference point detection on the driver's image to obtain the coordinates
of the face reference point of the driver in the camera coordinate system includes:

performing the face reference point detection on the driver's image to obtain coordinates of
the at least one face key point of the driver in the camera coordinate system;

and/or determining the at least one other face position point based on the coordinates of the
at least one face key point.

The solution in the embodiments is the same as the solution in corresponding embodiments

of the foregoing method for intelligent adjustment of a driving environment. It can be considered
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that the descriptions in the corresponding embodiments of the foregoing method for intelligent
adjustment of a driving environment are all applicable to the present embodiments, and the
solution may be understood with reference to the foregoing embodiments. Details are not
described herein repeatedly.

According to some embodiments, the body shape-related information includes race
information and/or gender information.

Performing the detection on the driver's image to obtain the detection result includes:

inputting the driver's image to a neural network for attribute detection to perform attribute
detection so as to obtain an attribute detection result output by the neural network.

Determining the driver's body shape-related information according to the detection result
includes:

obtaining driver's race information and/or gender information corresponding to the image
based on the attribute detection result.

The solution in the embodiments is the same as the solution in corresponding embodiments
of the foregoing method for intelligent adjustment of a driving environment. It can be considered
that the descriptions in the corresponding embodiments of the foregoing method for intelligent
adjustment of a driving environment are all applicable to the present embodiments, and the
solution may be understood with reference to the foregoing embodiments. Details are not
described herein repeatedly.

According to some embodiments, determining the driver's seat state information based on
the body shape-related information and/or the face height information includes:

obtaining a preset seat adjustment conversion relationship related to a body shape and/or a
face height; and

determining a desired seat state corresponding to the driver based on the body shape-related
information and/or the face height information and based on the seat adjustment conversion
relationship, and taking the desired seat state as the driver's seat state information.

The solution in the embodiments is the same as the solution in corresponding embodiments
of the foregoing method for intelligent adjustment of a driving environment. It can be considered
that the descriptions in the corresponding embodiments of the foregoing method for intelligent

adjustment of a driving environment are all applicable to the present embodiments, and the
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solution may be understood with reference to the foregoing embodiments. Details are not
described herein repeatedly.

According to some embodiments, determining the driver's seat state information based on
the body shape-related information and the face height information includes:

obtaining a preset first seat adjustment conversion relationship related to a face height;

determining a first desired seat state corresponding to the driver based on the face height
information and the first seat adjustment conversion relationship;

obtaining a preset second seat adjustment conversion relationship related to the body
shape-related information;

determining a second desired seat state based on the body shape-related information, the
second seat adjustment conversion relationship and the first desired seat state; and

taking the second desired seat state as the driver's seat state information.

The solution in the embodiments is the same as the solution in corresponding embodiments
of the foregoing method for intelligent adjustment of a driving environment. It can be considered
that the descriptions in the corresponding embodiments of the foregoing method for intelligent
adjustment of a driving environment are all applicable to the present embodiments, and the
solution may be understood with reference to the foregoing embodiments. Details are not
described herein repeatedly.

According to some embodiments, the seat state information includes at least one of the
following information: seat adjustment parameter target values, seat upper and lower position
information, seat front and back position information, seat left and right position information,
backrest tilt angle position information, or cushion tilt angle position information.

The solution in the embodiments is the same as the solution in corresponding embodiments
of the foregoing method for intelligent adjustment of a driving environment. It can be considered
that the descriptions in the corresponding embodiments of the foregoing method for intelligent
adjustment of a driving environment are all applicable to the present embodiments, and the
solution may be understood with reference to the foregoing embodiments. Details are not
described herein repeatedly.

A person of ordinary skill in the art may understand that all or some of operations for

implementing the foregoing method embodiments are achieved by a program by instructing
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related hardware; the foregoing program can be stored in a computer-readable storage medium;
when the program is executed, operations included in the foregoing method embodiments are
executed. Moreover, the foregoing storage medium includes various media capable of storing a
program code such as an ROM, an RAM, a magnetic disk, or an optical disk.

FIG. 13 is one schematic structural diagram of an apparatus for driver registration provided
in embodiments of the present disclosure. The apparatus according to the embodiments may be
configured to implement the foregoing method embodiments for driver registration of the present
disclosure. As shown in FIG. 13, the apparatus according to the embodiments includes:

an image acquisition module 1301, configured to acquire a driver's image;

a face feature extraction module 1302, configured to extract a face feature of the image;

a parameter information acquisition module 1303, configured to acquire driving
environment parameter setting information; and

a registration information storage module 1304, configured to store the extracted face
feature as the registered face feature, store the driving environment parameter setting information
as the driving environment personalization information of the registered face feature, and
establish and store the correspondence between the registered face feature and the driving
environment personalization information.

In the embodiments of the present disclosure, in order to ensure that registered face features
have one-to-one correspondence to the driving environment personalization formation, during
storage, correspondences between the registered face features and the driving environment
personalization formation are also saved. When subsequent acquisition of the driving
environment personalization formation is required, corresponding driving environment
personalization formation can be obtained through the correspondences simply by face feature
matching rather than a complicated process. Intelligent personalized configuration is
implemented based on face features, and the driving environment personalization information is
acquired quickly while driver's privacy is protected.

According to some embodiments, the driving environment personalization information
includes at least one of the following: temperature information, light information, music style
information, seat state information, or loudspeaker setting information.

In one or more optional embodiments, the image acquisition module is configured to

40



acquire the driver's image through a mobile application terminal and/or a vehicle-mounted
camera.

According to some embodiments, the image acquisition module is configured to acquire the
driver's image from at least one image stored in the mobile application terminal, or capture the
driver's image through a camera apparatus provided on the mobile application terminal.

In one or more optional embodiments, the parameter information acquisition module 1303
is configured to receive the driving environment parameter setting information through the
mobile application terminal and/or the vehicle-mounted device.

According to some embodiments, the parameter information acquisition module 1303 is
configured to acquire the driving environment parameter setting information of the vehicle
through the vehicle-mounted device.

According to some embodiments, the parameter information acquisition module 1303 is
configured to acquire the driving environment parameter setting information of the vehicle
through the vehicle-mounted device; and perform an update operation on the driving
environment personalization information corresponding to the registered face feature based on
the acquired driving environment parameter setting information.

In one or more optional embodiments, the apparatus according to the embodiments of the
present disclosure further includes:

an information management module, configured to perform at least one of the following
operations on the stored driving environment personalization information according to a received
management instruction: deletion, editing, permission setting, or the like.

In one or more optional embodiments, the correspondence between the registered face
feature and the driving environment personalization information is stored in at least one of the
following locations: the mobile application terminal, a server, the vehicle-mounted device, or the
like.

In one or more optional embodiments, the driving environment parameter setting
information includes seat state information.

The parameter information acquisition module is configured to perform detection on the
driver's image to obtain a detection result; determine driver's body shape-related information

and/or face height information according to the detection result; and determine driver's seat state
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information based on the body shape-related information and/or the face height information.

In one or more optional embodiments, the detection result includes coordinates of a face
reference point.

When performing the detection on the driver's image to obtain the detection result, the
parameter information acquisition module is configured to perform face reference point detection
on the driver's image to obtain coordinates of the face reference point of the driver in a camera
coordinate system.

When determining the driver's face height information according to the detection result, the
parameter information acquisition module is configured to convert the coordinates of the face
reference point from the camera coordinate system to an on-board unit coordinate system; and

determine the driver's face height information based on the coordinates of the face reference
point in the on-board unit coordinate system.

According to some embodiments, the face reference point includes at least one face key
point and/or at least one other face position point.

When performing the face reference point detection on the driver's image to obtain the
coordinates of the face reference point of the driver in the camera coordinate system, the
parameter information acquisition module is configured to perform the face reference point
detection on the driver's image to obtain coordinates of the at least one face key point of the
driver in the camera coordinate system; and/or determine the at least one other face position
point based on the coordinates of the at least one face key point.

According to some embodiments, the body shape-related information includes race
information and/or gender information.

When performing the detection on the driver's image to obtain the detection result, the
parameter information acquisition module is configured to input the driver's image to a neural
network for attribute detection to perform attribute detection so as to obtain an attribute detection
result output by the neural network.

When determining the driver's body shape-related information according to the detection
result, the parameter information acquisition module is configured to obtain driver's race
information and/or gender information corresponding to the image based on the attribute

detection result.
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According to some embodiments, when determining the driver's seat state information
based on the body shape-related information and/or the face height information, the parameter
information acquisition module is configured to obtain a preset seat adjustment conversion
relationship related to a body shape and/or a face height; and determine a desired seat state
corresponding to the driver based on the body shape-related information and/or the face height
information and based on the seat adjustment conversion relationship, and take the desired seat
state as the driver's seat state information.

According to some embodiments, when determining the driver's seat state information
based on the body shape-related information and/or the face height information, the parameter
information acquisition module is configured to obtain a preset first seat adjustment conversion
relationship related to a face height; determine a first desired seat state corresponding to the
driver based on the face height information and the first seat adjustment conversion relationship;
obtain a preset second seat adjustment conversion relationship related to the body shape-related
information; determine a second desired seat state based on the body shape-related information,
the second seat adjustment conversion relationship and the first desired seat state; and take the
second desired seat state as the driver's seat state information.

According to some embodiments, the seat state information includes at least one of the
following information: seat adjustment parameter target values, seat upper and lower position
information, seat front and back position information, seat left and right position information,
backrest tilt angle position information, or cushion tilt angle position information.

For the working process, the setting mode, and corresponding technical effects of any
embodiment of the apparatus for driver registration provided in the embodiments of the present
disclosure, reference may be made to the specific descriptions of the foregoing corresponding
method embodiments of the present disclosure, and details are not described herein repeatedly
due to space limitation

A vehicle provided according to another aspect of the embodiments of the present
disclosure includes: the apparatus for intelligent adjustment of a driving environment according
to any one of the foregoing embodiments or the apparatus for driver registration according to any
one of the foregoing embodiments.

An electronic device provided according to still another aspect of the embodiments of the
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present disclosure includes: a processor, where the processor includes the apparatus for
intelligent adjustment of a driving environment according to any one of the foregoing
embodiments or the apparatus for driver registration according to any one of the foregoing
embodiments.

An electronic device provided according to yet another aspect of the embodiments of the
present disclosure includes: a memory, configured to store executable instructions;

and a processor, configured to communicate with the memory to execute the executable
instructions so as to complete operations of the method for intelligent adjustment of a driving
environment according to any one of the foregoing embodiments or the method for driver
registration according to any one of the foregoing embodiments.

A computer storage medium provided according to still yet another aspect of the
embodiments of the present disclosure is configured to store computer-readable instructions,
where when the instructions are executed, operations of the method for intelligent adjustment of
a driving environment according to any one of the foregoing embodiments or the method for
driver registration according to any one of the foregoing embodiments are performed.

The neural networks in the embodiments of the present disclosure may each be a
multi-layer neural network (i.e., a deep neural network), for example, a multi-layer convolutional
neural network, which, for example, may be any neural network model such as LeNet, AlexNet,
GoogleNet, VGG, or ResNet. The neural networks may use neural networks of the same type
and structure, or may use neural networks of different types and structures. No limitation is made
thereto in the embodiments of the present disclosure.

The embodiments of the present disclosure further provide an electronic device, which, for
example, may be a mobile terminal, a Personal Computer (PC), a tablet computer, a server, or the
like. Referring to FIG. 14 below, FIG. 14 shows a schematic structural diagram of an electronic
device 1400 suitable for implementing a terminal device or a server according to the
embodiments of the present disclosure. As shown in FIG. 14, the electronic device 1400 includes
one or more processors, a communication part, and the like; the one or more processors are, for
example, one or more Central Processing Units (CPUs) 1401 and one or more special-purpose
processors; the special-purpose processor may be taken as an acceleration unit 1413, and may

include, but may be not limited to, a special-purpose processor such as a Graphics Processing
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Unit (GPU), an FPGA, a DSP, and another ASIC chip; the processor may perform various
appropriate actions and processing according to executable instructions stored in an Read-Only
Memory (ROM) 1402 or executable instructions loaded from a storage section 1408 into an
Random Access Memory (RAM) 1403. The communication part 1412 may include, but may be
not limited to, a network card. The network card may include, but may be not limited to, an
Infiniband (IB) network card.

The processor may communicate with the ROM 1402 and/or the RAM 1403 to execute the
executable instructions, is connected to the communication part 1412 via a bus 1404, and
communicates with other target devices via the communication part 1412, so as to complete
corresponding operations of any method provided in the embodiments of the present disclosure,
for example, extracting a face feature of a driver's image captured by a vehicle-mounted camera;
authenticating the extracted face feature based on at least one pre-stored registered face feature;
in response to successful face feature authentication, determining driving environment
personalization information corresponding to the registered face feature corresponding to the
face feature according to a correspondence between the pre-stored registered face feature and the
driving environment personalization information; and sending the driving environment
personalization information to a vehicle provided with the vehicle-mounted camera, or
controlling according to the driving environment personalization information, the vehicle to
adjust the driving environment.

In addition, the RAM 1403 further stores various programs and data required for operations
of the apparatus. The CPU 1401, the ROM 1402, and the RAM 1403 are connected to each other
via the bus 1404. In the presence of the RAM 1403, the ROM 1402 is an optional module. The
RAM 1403 stores executable instructions, or writes the executable instructions into the ROM
1402 during running, where the executable instructions cause the CPU 1401 to perform
corresponding operations of the foregoing communication method. An input/output (I/O)
interface 1405 is also connected to the bus 1404. The communication part 1412 may be
integrated, or may be configured to have a plurality of sub-modules (for example, a plurality of
IB network cards) linked to the bus.

The following components are connected to the I/O interface 1405: an input section 1406

including a keyboard, a mouse, or the like; an output section 1407 including a Cathode-Ray Tube
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(CRT), a Liquid Crystal Display (LCD), a speaker, or the like; the storage section 1408 including
a hard disk or the like; and a communication section 1409 of a network interface card including
an LAN card, a modem, or the like. The communication section 1409 performs communication
processing via a network such as the Internet. A drive 1410 is also connected to the I/O interface
1405 according to requirements. A removable medium 1411 such as a magnetic disk, an optical
disk, a magneto-optical disk, a semiconductor memory, or the like is mounted on the drive 1410
according to requirements, so that a computer program read from the removable medium is
installed on the storage section 1408 according to requirements.

It should be noted that, the architecture shown in FIG. 14 is merely an optional
implementation. During specific practice, the number and types of the components in FIG. 14
may be selected, decreased, increased, or replaced according to actual requirements. Different
functional components may be separated or integrated or the like. For example, the acceleration
unit 1413 and the CPU 1401 may be separated, or the acceleration unit 1413 may be integrated
on the CPU 1401, and the communication part may be separated from or integrated on the CPU
1401 or the acceleration unit 1413 or the like. These alternative implementations all fall within
the scope of protection of the present disclosure.

Particularly, a process described above with reference to the flowchart according to the
embodiments of the present disclosure may be implemented as a computer software program.
For example, the embodiments of the present disclosure include a computer program product.
The computer program product includes a computer program tangibly included in a
machine-readable medium. The computer program includes a program code for implementing a
method shown in the flowchart. The program code may include corresponding instructions for
correspondingly performing operations of the method provided in the embodiments of the
present disclosure, for example, extracting a face feature of a driver's image captured by a
vehicle-mounted camera; authenticating the extracted face feature based on at least one
pre-stored registered face feature; in response to successful face feature authentication,
determining driving environment personalization information corresponding to the registered
face feature corresponding to the face feature according to a correspondence between the
pre-stored registered face feature and the driving environment personalization information; and

sending the driving environment personalization information is sent to a vehicle provided with
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the vehicle-mounted camera, or controlling the vehicle to adjust the driving environment
according to the driving environment personalization information. In such embodiments, the
computer program is downloaded and installed from the network through the communication
section 1409, and/or is installed from the removable medium 1411. The computer program, when
being executed by the CPU 1401, performs operations of the foregoing functions defined in the
method of the present disclosure.

The embodiments in the specification are all described in a progressive manner, for same or
similar parts in the embodiments, refer to these embodiments, and each embodiment focuses on a
difference from other embodiments. System embodiments correspond to the method
embodiments substantially and therefore are only described briefly, and for the associated part,
refer to the descriptions of the method embodiments.

The methods and apparatuses in the present disclosure may be implemented in many
manners. For example, the methods and apparatuses in the present disclosure may be
implemented with software, hardware, firmware, or any combination of software, hardware, and
firmware. The foregoing specific sequence of operations of the method is merely for description,
and unless otherwise stated particularly, is not intended to limit the operations of the method in
the present disclosure. In addition, in some embodiments, the present disclosure is also
implemented as programs recorded in a recording medium. The programs include
machine-readable instructions for implementing the methods according to the present disclosure.
Therefore, the present disclosure further covers the recording medium storing the programs for
performing the methods according to the present disclosure.

The descriptions of the present disclosure are provided for the purpose of examples and
description, and are not intended to be exhaustive or limit the present disclosure to the disclosed
form. Many modifications and changes are obvious to a person of ordinary skill in the art. The
embodiments are selected and described to better describe a principle and an actual application
of the present disclosure, and to make a person of ordinary skill in the art understand the present
disclosure, so as to design various embodiments with various modifications applicable to

particular use.
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CLAIMS

1. A method for intelligent adjustment of a driving environment, comprising:

extracting a face feature of a driver's image captured by a vehicle-mounted camera;

authenticating the extracted face feature based on at least one pre-stored registered face
feature;

in response to successful face feature authentication, determining driving environment
personalization information corresponding to the registered face feature corresponding to the
face feature according to a correspondence between the pre-stored registered face feature and the
driving environment personalization information; and

sending the driving environment personalization information to a vehicle provided with the
vehicle-mounted camera, or controlling the vehicle to adjust the driving environment according

to the driving environment personalization information.

2. The method according to claim 1, wherein the driving environment personalization
information comprises at least one of the following: temperature information, light information,

music style information, seat state information, or loudspeaker setting information.

3. The method according to claim 1 or 2, further comprising:
in response to a face feature authentication failure, providing registration application

prompt information or authentication failure prompt information.

4. The method according to any one of claims 1 to 3, further comprising: before authenticating
the extracted face feature based on the at least one pre-stored registered face feature,
acquiring, through a driver registration process, a registered face feature and driving

environment personalization information of a driver, and a correspondence therebetween.

5. The method according to claim 4, wherein the driver registration process comprises:
acquiring a driver's image;
extracting a face feature of the image;

acquiring driving environment parameter setting information; and
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storing the extracted face feature as the registered face feature, storing the driving
environment parameter setting information as the driving environment personalization
information of the registered face feature, and establishing and storing the correspondence

between the registered face feature and the driving environment personalization information.

6. The method according to claim 5, wherein acquiring the driver's image comprises:
acquiring the driver's image through a mobile application terminal and/or a vehicle-mounted

camera.

7. The method according to claim 6, wherein acquiring the driver's image through the mobile
application terminal comprises:

acquiring the driver's image from at least one image stored in the mobile application
terminal, or

capturing the driver's image through a camera apparatus provided on the mobile application

terminal.

8. The method according to any one of claims 5 to 7, wherein acquiring the driving environment
parameter setting information comprises:
receiving the driving environment parameter setting information through the mobile

application terminal and/or the vehicle-mounted device.

9. The method according to any one of claims 5 to 8, wherein acquiring the driving environment
parameter setting information comprises:
acquiring the driving environment parameter setting information of the vehicle through the

vehicle-mounted device.

10. The method according to any one of claims 5 to 9, wherein acquiring the driving
environment parameter setting information comprises:
acquiring the driving environment parameter setting information of the vehicle through the

vehicle-mounted device; and
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performing an update operation on the driving environment personalization information
corresponding to the registered face feature based on the acquired driving environment

parameter setting information.

11. The method according to any one of claims 5 to 10, further comprising:
performing at least one of the following operations on the stored driving environment
personalization information according to a received management instruction: deletion, editing, or

permission setting.

12. The method according to any one of claims 5 to 11, wherein the correspondence between the
registered face feature and the driving environment personalization information is stored in at
least one of the following locations: the mobile application terminal, a server, or the

vehicle-mounted device.

13. The method according to claim 12, wherein sending the driving environment personalization
information to the vehicle provided with the vehicle-mounted camera comprises:

sending the driving environment personalization information to the vehicle provided with
the vehicle-mounted camera through the server or the mobile application terminal

communicating with the vehicle.

14. The method according to claim 12, wherein controlling the vehicle to adjust the driving

environment according to the driving environment personalization information comprises:
adjusting the driving environment of the vehicle provided with the vehicle-mounted camera

through the vehicle-mounted device according to the driving environment personalization

information.

15. The method according to any one of claims 5 to 14, wherein the driving environment
parameter setting information comprises seat state information,
wherein acquiring the driving environment parameter setting information comprises:

performing detection on the driver's image to obtain a detection result;
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determining driver's body shape-related information and/or face height information
according to the detection result; and
determining driver's seat state information based on the body shape-related information

and/or the face height information.

16. The method according to claim 15, wherein the detection result comprises coordinates of a
face reference point,

wherein performing the detection on the driver's image to obtain the detection result
comprises:

performing face reference point detection on the driver's image to obtain coordinates of the
face reference point of the driver in a camera coordinate system; and

wherein determining the driver's face height information according to the detection result
comprises:

converting the coordinates of the face reference point from the camera coordinate system to
an on-board unit coordinate system; and

determining the driver's face height information based on the coordinates of the face

reference point in the on-board unit coordinate system.

17. The method according to claim 16, wherein the face reference point comprises at least one
face key point and/or at least one other face position point,

wherein performing the face reference point detection on the driver's image to obtain the
coordinates of the face reference point of the driver in the camera coordinate system comprises:

performing the face reference point detection on the driver's image to obtain coordinates of
the at least one face key point of the driver in the camera coordinate system; and/or

determining the at least one other face position point based on the coordinates of the at least

one face key point.

18. The method according to any one of claims 15 to 17, wherein the body shape-related
information comprises race information and/or gender information,

wherein performing the detection on the driver's image to obtain the detection result
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comprises:

inputting the driver's image to a neural network for attribute detection to perform attribute
detection so as to obtain an attribute detection result output by the neural network; and

wherein determining the driver's body shape-related information according to the detection
result comprises:

obtaining driver's race information and/or gender information corresponding to the image

based on the attribute detection result.

19. The method according to any one of claims 15 to 18, wherein determining the driver's seat
state information based on the body shape-related information and/or the face height information
comprises:

obtaining a preset seat adjustment conversion relationship related to a body shape and/or a
face height; and

determining a desired seat state corresponding to the driver based on the body shape-related
information and/or the face height information and based on the seat adjustment conversion

relationship, and taking the desired seat state as the driver's seat state information.

20. The method according to any one of claims 15 to 18, wherein determining the driver's seat
state information based on the body shape-related information and the face height information
comprises:

obtaining a preset first seat adjustment conversion relationship related to a face height;

determining a first desired seat state corresponding to the driver based on the face height
information and the first seat adjustment conversion relationship;

obtaining a preset second seat adjustment conversion relationship related to the body
shape-related information;

determining a second desired seat state based on the body shape-related information, the
second seat adjustment conversion relationship and the first desired seat state; and

taking the second desired seat state as the driver's seat state information.

21. The method according to any one of claims 15 to 20, wherein the seat state information
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comprises at least one of the following information: seat adjustment parameter target values, seat
upper and lower position information, seat front and back position information, seat left and right
position information, backrest tilt angle position information, or cushion tilt angle position

information.

22. A method for driver registration, comprising:

acquiring a driver's image;

extracting a face feature of the image;

acquiring driving environment parameter setting information; and

storing the extracted face feature as a registered face feature, storing the driving
environment parameter setting information as driving environment personalization information
of the registered face feature, and establishing and storing a correspondence between the

registered face feature and the driving environment personalization information.

23. The method according to claim 22, wherein the driving environment personalization
information comprises at least one of the following: temperature information, light information,

music style information, seat state information, or loudspeaker setting information.

24. The method according to claim 22 or 23, wherein acquiring the driver's image comprises:
acquiring the driver's image through a mobile application terminal and/or a vehicle-mounted

camera.

25. The method according to claim 24, wherein acquiring the driver's image through the mobile
application terminal comprises:

acquiring the driver's image from at least one image stored in the mobile application
terminal, or

capturing the driver's image through a camera apparatus provided on the mobile application

terminal.

26. The method according to claims 22 to 25, wherein acquiring the driving environment
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parameter setting information comprises:
receiving the driving environment parameter setting information through the mobile

application terminal and/or the vehicle-mounted device.

27. The method according to claims 22 to 26, wherein acquiring the driving environment
parameter setting information comprises:
acquiring the driving environment parameter setting information of the vehicle through the

vehicle-mounted device.

28. The method according to claims 22 to 27, wherein acquiring the driving environment
parameter setting information comprises:

acquiring the driving environment parameter setting information of the vehicle through the
vehicle-mounted device; and

performing an update operation on the driving environment personalization information
corresponding to the registered face feature based on the acquired driving environment

parameter setting information.

29. The method according to any one of claims 22 to 28, further comprising:
performing at least one of the following operations on the stored driving environment
personalization information according to a received management instruction: deletion, editing, or

permission setting.

30. The method according to any one of claims 22 to 29, wherein the correspondence between
the registered face feature and the driving environment personalization information is stored in at
least one of the following locations: the mobile application terminal, a server, or the

vehicle-mounted device.

31. The method according to any one of claims 22 to 30, wherein the driving environment
parameter setting information comprises seat state information,

wherein acquiring the driving environment parameter setting information comprises:
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performing detection on the driver's image to obtain a detection result;

determining driver's body shape-related information and/or face height information
according to the detection result; and

determining driver's seat state information based on the body shape-related information

and/or the face height information.

32. The method according to claim 31, wherein the detection result comprises coordinates of a
face reference point,

wherein performing the detection on the driver's image to obtain the detection result
comprises:

performing face reference point detection on the driver's image to obtain coordinates of the
face reference point of the driver in a camera coordinate system; and

wherein determining the driver's face height information according to the detection result
comprises:

converting the coordinates of the face reference point from the camera coordinate system to
an on-board unit coordinate system; and

determining the driver's face height information based on the coordinates of the face

reference point in the on-board unit coordinate system.

33. The method according to claim 32, wherein the face reference point comprises at least one
face key point and/or at least one other face position point,

wherein performing the face reference point detection on the driver's image to obtain the
coordinates of the face reference point of the driver in the camera coordinate system comprises:

performing the face reference point detection on the driver's image to obtain coordinates of
the at least one face key point of the driver in the camera coordinate system; and/or

determining the at least one other face position point based on the coordinates of the at least

one face key point.

34. The method according to any one of claims 31 to 33, wherein the body shape-related

information comprises race information and/or gender information,
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wherein performing the detection on the driver's image to obtain the detection result
comprises:

inputting the driver's image to a neural network for attribute detection to perform attribute
detection so as to obtain an attribute detection result output by the neural network; and

wherein determining the driver's body shape-related information according to the detection
result comprises:

obtaining driver's race information and/or gender information corresponding to the image

based on the attribute detection result.

35. The method according to any one of claims 31 to 34, wherein determining the driver's seat
state information based on the body shape-related information and/or the face height information
comprises:

obtaining a preset seat adjustment conversion relationship related to a body shape and/or a
face height; and

determining a desired seat state corresponding to the driver based on the body shape-related
information and/or the face height information and based on the seat adjustment conversion

relationship, and taking the desired seat state as the driver's seat state information.

36. The method according to any one of claims 31 to 34, wherein determining the driver's seat
state information based on the body shape-related information and the face height information
comprises:

obtaining a preset first seat adjustment conversion relationship related to a face height;

determining a first desired seat state corresponding to the driver based on the face height
information and the first seat adjustment conversion relationship;

obtaining a preset second seat adjustment conversion relationship related to the body
shape-related information;

determining a second desired seat state based on the body shape-related information, the
second seat adjustment conversion relationship and the first desired seat state; and

taking the second desired seat state as the driver's seat state information.
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37. The method according to any one of claims 31 to 36, wherein the seat state information
comprises at least one of the following information: seat adjustment parameter target values, seat
upper and lower position information, seat front and back position information, seat left and right
position information, backrest tilt angle position information, or cushion tilt angle position

information.

38. An apparatus for intelligent adjustment of a driving environment, comprising:

a feature extraction unit, configured to extract a face feature of a driver's image captured by
a vehicle-mounted camera;

a face feature authentication unit, configured to authenticate the extracted face feature based
on at least one pre-stored registered face feature;

an environmental information acquisition unit, configured to, in response to successful face
feature authentication, determine driving environment personalization information corresponding
to the registered face feature corresponding to the face feature according to a correspondence
between the pre-stored registered face feature and the driving environment personalization
information; and

an information processing unit, configured to send the driving environment personalization
information to a vehicle provided with the vehicle-mounted camera, or to control the vehicle to
adjust the driving environment according to the driving environment personalization

information.

39. The apparatus according to claim 38, wherein the driving environment personalization
information comprises at least one of the following: temperature information, light information,

music style information, seat state information, or loudspeaker setting information.

40. The apparatus according to claim 38 or 39, further comprising:
a prompt information unit, configured to, in response to a face feature authentication failure,

provide registration application prompt information or authentication failure prompt information.

41. The apparatus according to any one of claims 38 to 40, further comprising:
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a driver registration unit, configured to acquire, through a driver registration process, a
registered face feature and driving environment personalization information of a driver, and a

correspondence therebetween.

42. The apparatus according to claim 41, wherein the driver registration unit comprises:

an image acquisition module, configured to acquire a driver's image;

a face feature extraction module, configured to extract a face feature of the image;

a parameter information acquisition module, configured to acquire driving environment
parameter setting information; and

a registration information storage module, configured to store the extracted face feature as
the registered face feature, store the driving environment parameter setting information as the
driving environment personalization information of the registered face feature, and establish and
store the correspondence between the registered face feature and the driving environment

personalization information.

43. The apparatus according to claim 42, wherein the image acquisition module is configured to
acquire the driver's image through a mobile application terminal and/or a vehicle-mounted

camera.

44. The apparatus according to claim 43, the image acquisition module is configured to acquire
the driver's image from at least one image stored in the mobile application terminal, or capture

the driver's image through a camera apparatus provided on the mobile application terminal.

45. The apparatus according to any one of claims 42 to 44, wherein the parameter information
acquisition module is configured to receive the driving environment parameter setting

information through the mobile application terminal and/or the vehicle-mounted device.

46. The apparatus according to any one of claims 42 to 45, wherein the parameter information
acquisition module is configured to acquire the driving environment parameter setting

information of the vehicle through the vehicle-mounted device.
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47. The apparatus according to any one of claims 42 to 46, wherein the parameter information
acquisition module is configured to acquire the driving environment parameter setting
information of the vehicle through the vehicle-mounted device, and perform an update operation
on the driving environment personalization information corresponding to the registered face

feature based on the acquired driving environment parameter setting information.

48. The apparatus according to any one of claims 42 to 47, wherein the driver registration unit
further comprises:

an information management module, configured to perform at least one of the following
operations on the stored driving environment personalization information according to a received

management instruction: deletion, editing, or permission setting.

49. The apparatus according to any one of claims 42 to 48, wherein the correspondence between
the registered face feature and the driving environment personalization information is stored in at
least one of the following locations: the mobile application terminal, a server, or the

vehicle-mounted device.

50. The apparatus according to claim 49, wherein when sending the driving environment
personalization information to the vehicle provided with the vehicle-mounted camera, the
information processing unit is configured to send the driving environment personalization
information to the vehicle provided with the vehicle-mounted camera through the server or the

mobile application terminal communicating with the vehicle.

51. The apparatus according to claim 49, wherein when controlling the vehicle to adjust the
driving environment according to the driving environment personalization information, the
information processing unit is configured to adjust the driving environment of the vehicle
provided with the vehicle-mounted camera through the vehicle-mounted device according to the

driving environment personalization information.
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52. The apparatus according to any one of claims 42 to 51, wherein the driving environment
parameter setting information comprises seat state information,

wherein the parameter information acquisition module is configured to perform detection on
the driver's image to obtain a detection result; determine driver's body shape-related information
and/or face height information according to the detection result; and determine driver's seat state

information based on the body shape-related information and/or the face height information.

53. The apparatus according to claim 52, wherein the detection result comprises coordinates of a
face reference point,

wherein when performing the detection on the driver's image to obtain the detection result,
the parameter information acquisition module is configured to perform face reference point
detection on the driver's image to obtain coordinates of the face reference point of the driver in a
camera coordinate system; and

wherein when determining the driver's face height information according to the detection
result, the parameter information acquisition module is configured to convert the coordinates of
the face reference point from the camera coordinate system to an on-board unit coordinate
system, and determine the driver's face height information based on the coordinates of the face

reference point in the on-board unit coordinate system.

54. The apparatus according to claim 53, wherein the face reference point comprises at least one
face key point and/or at least one other face position point,

wherein when performing the face reference point detection on the driver's image to obtain
the coordinates of the face reference point of the driver in the camera coordinate system, the
parameter information acquisition module is configured to perform the face reference point
detection on the driver's image to obtain coordinates of the at least one face key point of the
driver in the camera coordinate system; and/or determine the at least one other face position

point based on the coordinates of the at least one face key point.

55. The apparatus according to any one of claims 52 to 54, wherein the body shape-related

information comprises race information and/or gender information,

60



wherein when performing the detection on the driver's image to obtain the detection result,
the parameter information acquisition module is configured to input the driver's image to a
neural network for attribute detection to perform attribute detection so as to obtain an attribute
detection result output by the neural network;

when determining the driver's body shape-related information according to the detection
result, the parameter information acquisition module is configured to obtain driver's race
information and/or gender information corresponding to the image based on the attribute

detection result.

56. The apparatus according to any one of claims 52 to 55, wherein when determining the
driver's seat state information based on the body shape-related information and/or the face height
information, the parameter information acquisition module is configured to obtain a preset seat
adjustment conversion relationship related to a body shape and/or a face height; and determine a
desired seat state corresponding to the driver based on the body shape-related information and/or
the face height information and based on the seat adjustment conversion relationship, and take

the desired seat state as the driver's seat state information.

57. The apparatus according to any one of claims 52 to 55, wherein when determining the
driver's seat state information based on the body shape-related information and/or the face height
information, the parameter information acquisition module is configured to: obtain a preset first
seat adjustment conversion relationship related to a face height; determine a first desired seat
state corresponding to the driver based on the face height information and the first seat
adjustment conversion relationship; obtain a preset second seat adjustment conversion
relationship related to the body shape-related information; determine a second desired seat state
based on the body shape-related information, the second seat adjustment conversion relationship
and the first desired seat state; and take the second desired seat state as the driver's seat state

information.

58. The apparatus according to any one of claims 52 to 57, wherein the seat state information

comprises at least one of the following information: seat adjustment parameter target values, seat
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upper and lower position information, seat front and back position information, seat left and right
position information, backrest tilt angle position information, or cushion tilt angle position

information.

59. An apparatus for driver registration, comprising:

an image acquisition module, configured to acquire a driver's image;

a face feature extraction module, configured to extract a face feature of the image;

a parameter information acquisition module, configured to acquire driving environment
parameter setting information; and

a registration information storage module, configured to store the extracted face feature as a
registered face feature, store the driving environment parameter setting information as driving
environment personalization information of the registered face feature, and establish and store a
correspondence between the registered face feature and the driving environment personalization

information.

60. The apparatus according to claim 59, wherein the driving environment personalization
information comprises at least one of the following: temperature information, light information,

music style information, seat state information, or loudspeaker setting information.

61. The apparatus according to claim 59 or 60, wherein the image acquisition module is
configured to acquire the driver's image through a mobile application terminal and/or a

vehicle-mounted camera.

62. The apparatus according to claim 61, the image acquisition module is configured to acquire
the driver's image from at least one image stored in the mobile application terminal, or capture

the driver's image through a camera apparatus provided on the mobile application terminal.

63. The apparatus according to any one of claims 59 to 62, wherein the parameter information
acquisition module is configured to receive the driving environment parameter setting

information through the mobile application terminal and/or the vehicle-mounted device.
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64. The apparatus according to any one of claims 59 to 63, wherein the parameter information
acquisition module is configured to acquire the driving environment parameter setting

information of the vehicle through the vehicle-mounted device.

65. The apparatus according to any one of claims 59 to 64, wherein the parameter information
acquisition module is configured to acquire the driving environment parameter setting
information of the vehicle through the vehicle-mounted device; and perform an update operation
on the driving environment personalization information corresponding to the registered face

feature based on the acquired driving environment parameter setting information.

66. The apparatus according to any one of claims 59 to 65, further comprising:
an information management module, configured to perform at least one of the following
operations on the stored driving environment personalization information according to a received

management instruction: deletion, editing, or permission setting.

67. The apparatus according to any one of claims 59 to 66, wherein the correspondence between
the registered face feature and the driving environment personalization information is stored in at
least one of the following locations: the mobile application terminal, a server, or the

vehicle-mounted device.

68. The apparatus according to any one of claims 59 to 67, wherein the driving environment
parameter setting information comprises seat state information,

wherein the parameter information acquisition module is configured to perform detection on
the driver's image to obtain a detection result; determine driver's body shape-related information
and/or face height information according to the detection result; and determine driver's seat state

information based on the body shape-related information and/or the face height information.

69. The apparatus according to claim 68, wherein the detection result comprises coordinates of a

face reference point,
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wherein when performing the detection on the driver's image to obtain the detection result,
the parameter information acquisition module is configured to perform face reference point
detection on the driver's image to obtain coordinates of the face reference point of the driver in a
camera coordinate system; and

wherein when determining the driver's face height information according to the detection
result, the parameter information acquisition module is configured to: convert the coordinates of
the face reference point from the camera coordinate system to an on-board unit coordinate
system; and

determine the driver's face height information based on the coordinates of the face reference

point in the on-board unit coordinate system.

70. The apparatus according to claim 69, wherein the face reference point comprises at least one
face key point and/or at least one other face position point,

wherein when performing the face reference point detection on the driver's image to obtain
the coordinates of the face reference point of the driver in the camera coordinate system, the
parameter information acquisition module is configured to perform the face reference point
detection on the driver's image to obtain coordinates of the at least one face key point of the
driver in the camera coordinate system; and/or determine the at least one other face position

point based on the coordinates of the at least one face key point.

71. The apparatus according to any one of claims 68 to 70, wherein the body shape-related
information comprises race information and/or gender information,

wherein when performing the detection on the driver's image to obtain the detection result,
the parameter information acquisition module is configured to input the driver's image to a
neural network for attribute detection to perform attribute detection so as to obtain an attribute
detection result output by the neural network; and

wherein when determining the driver's body shape-related information according to the
detection result, the parameter information acquisition module is configured to obtain driver's
race information and/or gender information corresponding to the image based on the attribute

detection result.
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72. The apparatus according to any one of claims 68 to 71, wherein when determining the
driver's seat state information based on the body shape-related information and/or the face height
information, the parameter information acquisition module is configured to obtain a preset seat
adjustment conversion relationship related to a body shape and/or a face height; and determine a
desired seat state corresponding to the driver based on the body shape-related information and/or
the face height information and based on the seat adjustment conversion relationship, and take

the desired seat state as the driver's seat state information.

73. The apparatus according to any one of claims 68 to 71, wherein when determining the
driver's seat state information based on the body shape-related information and/or the face height
information, the parameter information acquisition module is configured to obtain a preset first
seat adjustment conversion relationship related to a face height; determine a first desired seat
state corresponding to the driver based on the face height information and the first seat
adjustment conversion relationship; obtain a preset second seat adjustment conversion
relationship related to the body shape-related information; determine a second desired seat state
based on the body shape-related information, the second seat adjustment conversion relationship
and the first desired seat state; and take the second desired seat state as the driver's seat state

information.

74. The apparatus according to any one of claims 68 to 73, wherein the seat state information
comprises at least one of the following information: seat adjustment parameter target values, seat
upper and lower position information, seat front and back position information, seat left and right
position information, backrest tilt angle position information, or cushion tilt angle position

information.

75. A vehicle, comprising the apparatus for intelligent adjustment of a driving environment

according to any one of claims 38 to 58 or the apparatus for driver registration according to any

one of claims 59 to 74.
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76. An electronic device, comprising a processor, wherein the processor comprises the apparatus
for intelligent adjustment of a driving environment according to any one of claims 38 to 58 or the

apparatus for driver registration according to any one of claims 59 to 74.

77. An electronic device, comprising: a memory, configured to store executable instructions; and

a processor, configured to communicate with the memory to execute the executable
instructions so as to complete the method for intelligent adjustment of a driving environment
according to any one of claims 1 to 21 or the method for driver registration according to any one

of claims 22 to 37.

78. A computer storage medium, configured to store computer-readable instructions, wherein
when the instructions are executed, operations of the method for intelligent adjustment of a
driving environment according to any one of claims 1 to 21 or the method for driver registration

according to any one of claims 22 to 37 are performed.

79. A computer program product, comprising a computer-readable code, wherein when the
computer-readable code runs in a device, a processor in the device executes instructions for
implementing the method for intelligent adjustment of a driving environment according to any
one of claims 1 to 21 or the method for driver registration according to any one of claims 22 to

37.

66



	Microsoft Word - 2003159-English-translation-of-the-initial-publication

