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DESCRIPTION

FIELD

[0001] The invention relates to the field of electronic technologies, and in particular, to a
vehicle.

BACKGROUND

[0002] With the improvement of people's living standards, as travel tools, vehicles, for
example, cars have been gradually spread to people's life and work. However, functions of
existing vehicles are fixed after leaving the factory, and an owner of a vehicle cannot perform
secondary development on functions of the vehicle. US 9,744 975 B1 discloses an apparatus
transforms vehicle operator intentions to wheel propulsion controls using an operator interface,
sensors, a torque budgeting circuit, at least four motor controllers, and a vehicle/operator
personality profile store. The store provides instructions and parameters which control dynamic
vehicle responsiveness and reflect an operator's personality. The instructions and parameters
are accessible by an application programming interface (API). Vehicle characteristics may be
recorded by operating the vehicle through a prescribed route or evolution. A revised
performance profile of a vehicle can be installed when the vehicle is reconfigured. Performance
of a vehicle is modified to mimic a different vehicle by installing a new software dynamic
performance profile. The API enables an open architecture for developers to customize vehicle
dynamics without cutting metal. EP 3 179 401 A1 discloses a system, method and tangible
memory for providing application assurance for an open platform in-vehicle infotainment
system. CN 102567712 A discloses open vehicle-mounted application system, has control
device for generating control commands, where control device sends control commands to
external hardware through multiplex communication device.

[0003] Therefore, it is necessary to provide a technical solution to resolve the foregoing
technical problem.

SUMMARY

[0004] An objective of the invention is to provide a vehicle which includes an open application
programming interface (API), to help a developer to perform secondary development on the
vehicle without developing a bottom layer again in a development process.

[0005] In a first aspect of the invention, a vehicle is provided. The vehicle includes a plurality of
systems, and an intelligent driving control module connected to each system of the vehicle
through a security gateway of the vehicle. The intelligent driving control module includes an
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open API, and the open APl is a data interface for a third-party developer to perform
secondary development.

[0006] After the third-party developer performs secondary development on the vehicle by
using the open API, the intelligent driving control module obtains state data of the vehicle
through the security gateway and intelligently controls the vehicle according to the state data.

[0007] By disposing an intelligent driving control module including an open API in a vehicle, the
open APl is a data interface for a third-party developer to perform secondary development,
and the intelligent driving control module is connected to each system of the vehicle through a
security gateway of the vehicle, so that after the third-party developer performs secondary
development on the vehicle by using the open API, the intelligent driving control module
obtains state data of the vehicle through the security gateway and intelligently controls the
vehicle according to the state data. Further, the vehicle according to the first aspect of the
invention is provided with the open API, which helps a developer to perform secondary
development on the vehicle without developing the bottom layer again in the development
process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a schematic diagram of a module structure of a vehicle according to an embodiment
of the invention;

FIG. 2 is a schematic diagram of a module structure of a vehicle according to another
embodiment of the invention;

FIG. 3 is a schematic diagram of a module structure of an open signal interface according to
an embodiment of the invention;

FIG. 4 is a schematic diagram of a module structure of an open signal interface according to
another embodiment of the invention;

FIG. 5 is a schematic diagram of a module structure of a vehicle according to an embodiment
of the invention;

FIG. 6 is a schematic diagram of setting positions of open signal interfaces in a vehicle
according to an embodiment of the invention;

FIG. 7 is a schematic diagram of setting positions of open power interfaces in a vehicle
according to an embodiment of the invention;

FIG. 8 is a schematic diagram of setting positions of a plurality of image collectors on a vehicle
according to an embodiment of the invention;
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FIG. 9 is a schematic diagram of setting positions of a plurality of first radar devices on a
vehicle according to an embodiment of the invention;

FIG. 10 is a schematic diagram of setting positions of a plurality of second radar devices on a
vehicle according to an embodiment of the invention;

FIG. 11 is a schematic diagram of setting positions of a plurality of third radar devices on a
vehicle according to an embodiment of the invention; and

FIG. 12 is a schematic diagram of setting positions of a plurality of positioning antennas on a
vehicle according to an embodiment of the invention.

DETAILED DESCRIPTION

[0009] To make the objectives, technical solutions, and advantages of the invention clearer,
the following further describes this application in detail with reference to the accompanying
drawings and the embodiments. It should be understood that the specific embodiments
described herein are merely used to explain the invention but are not intended to limit this
application.

[0010] The following describes implementations of the invention in detail with reference to
specific accompanying drawings.

[0011] FIG. 1 shows a module structure of a vehicle provided in an embodiment of the
invention. For ease of description, only a part that is related to this embodiment is shown, and
detailed description is as follows:

[0012] As shown in FIG. 1, a vehicle 1 provided in this embodiment includes a plurality of
systems and an intelligent driving control module 10. The intelligent driving control module 10
is connected to the plurality of systems of the vehicle 1 through a security gateway 11 of the
vehicle 1. The plurality of systems may include an electric power steering (EPS) system, an
electric parking brake (EPB) system, an electronic stability program (ESP) system, a body
control module (BCM), a motor controller, a gear controller, a combined switch module, and
the like in the vehicle 1. It should be noted that, in this embodiment, each system described
herein not only includes the foregoing systems, but also may include electronic control units
(ECUs), sensors, a dashboard, multimedia, a loudspeaker, and the like in the vehicle.

[0013] Further, the intelligent driving control module 10 is provided with an open application
programming interface (API). The API is a data interface for a third-party developer to perform
secondary development on the vehicle, where the secondary development on the vehicle may
include, but is not limited to, intelligent control of the entire vehicle and personalized display of
the dashboard and the multimedia.
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[0014] Specifically, after the third-party developer performs secondary development on the
vehicle by using the open API, the intelligent driving control module 10 obtains state data of the
vehicle through the security gateway 11 and intelligently controls the vehicle according to the
state data.

[0015] In a specific implementation, the intelligent driving control module 10 is an independent
control apparatus or controller, and may be implemented by an independent processor with a
data programming capability, such as a field-programmable gate array (FPGA) processor. The
intelligent driving control module 10 may be predisposed on the vehicle by a vehicle
manufacturer before the vehicle leaves a factory, or may be added by the third-party developer
after the vehicle leaves the factory, and a corresponding API protocol is provided by third-party
main engine plants.

[0016] The intelligent driving control module 10 for the vehicle 1 may be independently
disposed anywhere of the vehicle. Since a trunk has an environment with right temperature,
good electromagnetic, and convenient spatial arrangement, the intelligent driving control
module 10 in this embodiment is preferably disposed in the trunk of the vehicle.

[0017] When the intelligent driving control module 10 performs intelligent control of the vehicle,
e.g. of the entire vehicle, according to the state data of the vehicle, the intelligent driving
control module first generates corresponding vehicle control instructions according to the state
data of the vehicle, and further controls modules of the vehicle 1 according to the vehicle
control instructions, to implement the intelligent control of the vehicle 1.

[0018] It should be noted that, in this embodiment, the state data of the vehicle is data
obtained from devices such as various power systems and sensors of the vehicle when the
vehicle is in a driving or static process, such as data obtained from a door lock, an engine,
tyres, a seat belt detector, a car light controller, a gearbox, a brake, various ECUs, and each
system when the vehicle is in a driving process. The state data of the vehicle may include, but
is not limited to, vehicle state signals fed back from the ESP system, vehicle state signals fed
back from the EPS system, vehicle state signals fed back from an entire vehicle controller, gear
feedback signals, signals fed back from a light and wipers, and vehicle state signals fed back
by the EPB system.

[0019] Specifically, the vehicle state signals fed back from the ESP system may include state
signals such as a vehicle speed, a vehicle speed state (used for determining whether a vehicle
speed value is valid, that is, whether the vehicle speed value is valid or invalid), a wheel speed
and a wheel speed state, a steering angle and a steering angle state, a steering angle offset, a
longitudinal acceleration and an offset state, a lateral acceleration and an offset state, a
traction force fault state, a body dynamic fault state, a wheel speed pulse and wheel speed
pulse validity, auto brake available and enabled states, a brake light control command and a
request state, a wheel driving direction and a wheel driving direction state, an auto parking
state, VLC available and enabled states, a VLC error state, a torque request value and state,
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and CDD available, enabled, and error states. The vehicle state signals fed back by the EPS
system may include state signals such as an angle and an angle state, and current driving
mode feedback. The vehicle state signals fed back by the entire vehicle controller may include
an accelerator depth and an accelerator significant digit, a brake depth and a brake significant
digit, a target gear state, a motor torque and a state thereof, an entire vehicle actual feedback
torque and a state thereof, a motor speed and a state thereof, overdriving, and driving mode
feedback. The gear feedback signals may include a gear and a state thereof, and driving mode
feedback. The vehicle state signals fed back by the EPB may include state signals such as an
EPB state and a significant digit thereof, and driving mode feedback.

[0020] Further, in this embodiment, the vehicle control instructions may include, but are not
limited to, lateral control instructions, longitudinal control instructions, and light and wiper
control instructions. The lateral control instructions may include an angle, an angular speed, an
EPS driving mode, and a lateral emergency exiting from an intelligent driving mode. The
longitudinal control instructions may include a comfortable braking target acceleration, an
acceleration upper limit error, an acceleration lower limit error, a maximum permissible target
acceleration, a minimum permissible target acceleration, a startup request, a stop request, a
pre-brake request, an ESP driving mode, an emergency braking target acceleration, and an
emergency braking state. The light and wiper control instructions may include control
instructions controlling devices such as a left turn indicator, a right turn indicator, a brake light,
a double-flash light, a low beam headlight, a high beam headlight, a small light, a front fog
light, and wipers.

[0021] In this embodiment, external programs may be applied to the system of the vehicle and
use the system resources without changing source code of the system through the open API
on the intelligent driving control module 10, which is provided in this embodiment. So it helps
the third-party developer to perform intelligent control over devices such as the multimedia, the
dashboard, the loudspeaker, and the ECUs in the vehicle based on the existing open API, and
helps the developer to perform secondary development on the vehicle through the open AP
In this way, the cost of secondary development is low and the secondary development is easy
to implement.

[0022] In addition, by disposing the open API in the intelligent driving control module 10 of the
vehicle, when the user upgrades the vehicle, because of the same definition of the API, even if
a bottom layer protocol of the vehicle changes, the vehicle is still compatible with the API.
Alternatively, when the user changes the vehicle, no matter how the bottom layer protocol of
the vehicle changes, the vehicle may achieve upgrade and compatibility as long as the
program and application developed by the third party are still compatible, which helps function
transfer of the program developed by the third party.

[0023] Further, as an exemplary implementation of the invention, an installation structure is
further arranged on the vehicle, and the installation structure is configured to install an
environment perception device 12 (as shown in FIG. 2). The environment perception device 12
is connected to the intelligent driving control module 10. The environment perception device 12
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is configured to obtain an external environmental state of the vehicle and send the external
environmental state of the vehicle to the intelligent driving control module 10, so the intelligent
driving control module 10 control the vehicle according to the external environmental state and
the state data of the vehicle. It should be noted that, in this embodiment, the installation
structure arranged on the vehicle includes, but is not limited to, an installation hole and an
installation bolt. A specific position of the arranged installation structure is to be described in
detail below, and details are not described herein again.

[0024] The external environmental state of the vehicle obtained by the environment perception
device 12 refers to an environmental state outside the vehicle perceived by the environment
perception device 12. The environmental state includes, but is not limited to pedestrian
conditions and surrounding environmental state that are outside the vehicle.

[0025] In this embodiment, it is convenient to fix various environment perception devices 12 to
the vehicle body with the installation structure arranged on the vehicle. In this way, there is no
need to perform large-scale processing and modification on the structure of the vehicle while
installing the various environment perception devices 12, thereby helping the user to use while
saving the cost.

[0026] Further, as an exemplary implementation of the invention, as shown in FIG. 2, the
vehicle 1 is further provided with an open signal interface 13. The open signal interface 13 is
connected to the intelligent driving control module 10 and the environment perception device
12 to implement communication between the environment perception device 12 and the
intelligent driving control module 10.

[0027] In this embodiment, during a specific implementation, for setting positions of the open
signal interfaces 13 on the vehicle, reference may be made to FIG. 6. As shown in FIG. 6, the
open signal interfaces 13 disposed on the vehicle 1 shown in this embodiment are exemplarily
disposed at a front compartment position, a driving compartment position, and a trunk position
of the vehicle 1, and the signal interfaces disposed at the front compartment position, the
driving compartment position, and the trunk position are interlinked. In addition, the open signal
interface 13 disposed on the vehicle 1 provided in this embodiment may be a wired signal
interface or may be a wireless signal interface, which is not limited herein.

[0028] In this embodiment, communication connection between the intelligent driving control
module 10 and the environment perception device 12 is completed by disposing the open
signal interface 13 on the vehicle 1 when the environment perception device 12 is added to the
vehicle 1. In this way, a signal interface is provided for the secondary development of the
vehicle 1, thereby helping the developer to perform secondary development on the vehicle.

[0029] Specifically, as shown in FIG. 3, the open signal interface 13 provided in this
embodiment includes a multi-type interface module 130 and a processing module 140.

[0030] A data end of the multi-type interface module 130 is connected to a data end of the



DK/EP 3849150 T3

processing module 140, and the multi-type interface module 130 is connected to an external
device (including but not limited to the environment perception device) with a plurality of
interface types, and the processing module 140 obtains data collected by the external device
with a plurality of interface types through the multi-type interface module 130 and processes
the data.

[0031] In a specific implementation, the multi-type interface module 130 may include, but is not
limited to, a secure digital (SD) card slot, a universal serial bus (USB) interface, a type-c
interface, a network interface, a DB9 interface, and a high-definition multimedia interface
(HDMI).

[0032] In this embodiment, by providing the open signal interface 13 including the multi-type
interface module 130, the open signal interface 13 may be connected to a plurality of external
devices with different types of interfaces, which meets a requirement of the user for accessing
a plurality of types of interfaces, and resolving a problem that the user requirement cannot be
met since an existing open signal interface has only one interface.

[0033] Furthermore, in an implementation of the invention, the open signal interface 13 further
includes a voltage conversion module. A voltage end of the voltage conversion module is
connected to a voltage end of the multi-type interface module 130 and a voltage end of the
processing module. The voltage conversion module receives a direct current (DC) and supply
power to the multi-type interface module 130 and the processing module 140 by using the DC.

[0034] Further, in an implementation of the invention, as shown in FIG. 4, the voltage
conversion module includes a first voltage conversion module 131 and a second voltage
conversion module 132. A voltage input end of the first voltage conversion module 131 and a
voltage input end of the second voltage conversion module 132 receive the DC provided by a
power supply device, a voltage output end of the first voltage conversion module 131 is
connected to the voltage end of the processing module 140, and a voltage output end of the
second voltage conversion module 132 is connected to the voltage end of the multi-type
interface module 130.

[0035] Specifically, the first voltage conversion module 131 supplies power to the processing
module 140 through the DC received from the power supply device, which means that, after
receiving the DC provided by the power supply device, the first voltage conversion module 131
supplies power to the processing module 140 after converting the DC into a power supply
voltage required by the processing module 140. The second voltage conversion module 132
supplies power to the multi-type interface module 130 through the DC means that, after
receiving the DC provided by the power supply device, the second voltage conversion module
132 supplies power to the multi-type interface module 130 after converting the DC into a power
supply voltage required by the multi-type interface module 130.

[0036] In a specific implementation, the first voltage conversion module 131 and the second
voltage conversion module 132 may be implemented by using an existing DC-DC conversion
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circuit. In addition, in this embodiment, the processing module 140 may be implemented by
using a processor including a data programming capability, such as a field-programmable gate
array (FPGA) or an ARM processor.

[0037] FIG. 5 shows a module structure of a vehicle provided in an embodiment of the
invention. For ease of description, only a part that is related to this embodiment is shown, and
detailed description is as follows.

[0038] As shown in FIG. 5, the vehicle 1 provided in this embodiment includes an open signal
interface 13. A multi-type interface module 130 in the open signal interface 13 is connected to
a security gateway 11 of the vehicle, and the security gateway 11 is connected to each system
in the vehicle, such as an EPS system, an EPB system, an ESP system, a BCM system, a
motor controller, a gear controller, and a combined switch module in the vehicle 1. It should be
noted that, in the embodiments of the invention, each system described herein may not only
include the foregoing systems, but also may further include ECUs, sensors, a dashboard,
multimedia, and a loudspeaker in the vehicle.

[0039] Further, a processing module 140 of the open signal interface 13 obtains state data of
the vehicle 1 through the multi-type interface module 130 of the open signal interface 13 and
the security gateway 11 of the vehicle 1. That is, the state data of the vehicle 1 is sent to the
multi-type interface module 130 of the open signal interface 13 through the security gateway
11 and then is further sent to the processing module 140 through the multi-type interface
module 130. The processing module 140 processes the state data and data collected by an
external device after obtaining the state data. It should be noted that, in this embodiment, data
processing performed by the processing module 140 on the state data and the data collected
by the external device is mainly time axis processing, that is, performing time synchronization
processing on the state data and the data collected by the external device.

[0040] In this embodiment, by setting the open signal interface 13 on the vehicle, according to
an advantage that the open signal interface 13 may be connected to an external device with a
plurality of different interface types, vehicle function extension and external data interface
development may be implemented. In addition, a requirement of the user for accessing a
plurality of types of interfaces is met, and a problem that the user requirement cannot be met
since an existing open signal interface 13 has only one interface is resolved. As can be known
based on the related description of FIG. 1 and FIG. 2, no matter the arranged installation
structure or the open signal interface 13 disposed on the vehicle 1, on the basis that the
intelligent driving control module 10 includes an open API, the vehicle 1 provided in this
embodiment may not only intelligently drive, intelligently control a display interface the
dashboard of the vehicle, and intelligently control the vehicle, but also help the user to perform
secondary development. The following provides detailed examples for specific secondary
development application for the vehicle 1 provided in this embodiment.

[0041] First, referring to Table 1, it may be seen from Table 1 that the vehicle 1 provided in this
embodiment may be applied to different scenarios. Taking a scenario of which a serial number
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is 1 as an example, the intelligent driving control module 10 in the vehicle 1 modifies a display
interface and style of the dashboard according to fed back signals such as a vehicle speed,
mileage, an electric quantity, and lights to make it possible for user to get a preferred style on
the original vehicle. It should be noted that all of the application scenarios shown in Table 1 are
implemented by the intelligent driving control module 10 controlling related devices on the
vehicle according to the state data of the vehicle. In this embodiment, only the scenario of
which the serial number is 1 is described as an example, and the rest are not described herein

again.

Table 1: Examples of secondary development application scenarios of the vehicle 1.

Vehicle: Application scenario 1
Serial { Developable Signals need to be |lllustraton of specific{ Classification
number{ function obtained/controlled scenarios
1 Personalized} Signals of a vehicle Modify a display {Personalization
dashboard §{ speed, mileage, an { interface and style
theme electric quantity, of a dashboard, and
lights, and the like display user's
preferred dashboard
style on the original
vehicle
2 Music Atmosphere light Color and Personalization
breathing { control, loudspeaker, brightness of in-
lights multimedia signals { vehicle atmosphere
lights change along
with changes of the
music
3 Driving Vehicle speed, Get user's preferred {Personalization
habits accelerator, brake, drive style by
adaptation gear signals statistical analysis of
the driving data,
drive styles include
comfortable,
preference for sport
or fierce
4 Camera dataj Data of panoramic Share current Personalization
sharing camera surrounding driving
environment with
family members and
friends, remotely
monitor, and post
pictures and videos
on social media
5 Panorama ultrasonic radar Functions of parking { Vehicle control
auto parking information and lot recognition and
panoramic camera auto parking in
image; vehicle drivingj which ultrasonic
control radars and cameras
are combined
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Vehicle: Application scenario 1
Serial { Developable{ Signals need to be | lllustraton of specific{ Classification

number{ function obtained/controlled scenarios
6 Logistics Data such as Logistics center and { Vehicle control
vehicle ultrasonic radar intelligent driving on
information, a high-speed road of

panoramic camera | the logistics center
image, gear, vehicle
speed, and mileage;
vehicle driving control

7 Intelligent Data such as Intelligently pick-up § Vehicle control
taxi ultrasonic radar passenger, carry
information, passenger and
panoramic camera reach the
image, gear, vehicle { destination, in the
speed, and mileage; city

vehicle driving control

[0042] As can be known from Table 1, Table 1 only describes secondary development
application scenarios of the vehicle 1 provided in this embodiment by using some specific
examples, the secondary development scenarios of the vehicle 1 may not be merely as
described in Table 1, and further description is made below by using Table 2.

Table 2: Examples of secondary development application scenarios of the vehicle 1.

Vehicle: Application scenario 2

Serial Open signal Belonged Description of function points
number system
1 Camera image Driving 1. Defogging, monitoring, display
signal recorder, optimization
panoramic

2. Temporarily recalling image from

image monitoring around the vehicle
2 Backlight/ Light control 1. Lights changes with music
t h t . S ;
airnosphere system 2. During singing, offer KTV light
light control h
signal atmosphere
3 Air conditioner } Air conditioner Open the air conditioner blower
blower interface system interface, switch to output loop after

implementing power off of the vehicle,
drive the blower to rotate continuously
through a solar battery, keep air
circulation between inner and outer of
the vehicle to prevent a temperature gap
between the inside and the outside of
the vehicle from getting too large

4 Open 4G and Multimedia Control electrical appliances (air
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Vehicle: Application scenario 2

signal

Serial Open signal Belonged Description of function points
number system
GPS position system conditioners, curtains, and the like) at
signal home to start after the vehicle returns to
a cell parking lot
5 Open tyre Tyre pressure Display a phone number of nearby
pressure signal system rescue company on the multimedia after
detecting puncture
6 Maintenance Combined The sales company can know
reminder signal{ dashboard { maintenance conditions of sold vehicles,
system and provide targeted after-sales visit and
other services to improve after-sales
service quality and efficiency
7 Taillight control Lights and Transmit morse code by controlling a
signal, front cameras flicker frequency and cycle of the
camera taillight, to inform a rear vehicle of
information conditions of the front vehicle, such as
that the brake is broken or the driver is
kidnapped
8 Cameral/wiper § Wiper control Customize auto wipers
signal system
9 Radio interface { Multimedia § Customized auto channel selection and
signal system auto frequency adjustment according to
a time period
10 Micromotion § Entire vehicle } Customized vehicle moving reminder
switch signal/in- function, request a vehicle owner to
vehicl e 4G move the vehicle according to
interface/light micromotion switch key signals with
control combination of 4G network. After the
vehicle owner responds, lights are
turned on to represent that a message
has been received. Avoid leaving
personal information such as phone
number.
11 Rear radar {Lane changing Implement an anti-tracking function
control signal dead zone
detection
system
12 Millimeter wave { ACC system Drivable regions displaying and
radar signal reminding, anti-collision, oil consumption
reduction
13 {Ultrasonic radar{ Auto parking Reminder displaying, anti-collision
signal system
14 Navigation Multimedia Reduce oil consumption according to

topographic information, and share
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Vehicle: Application scenario 2

Serial Open signal Belonged Description of function points
number system
motorcade road information
15 Display screen Multimedia Customized Ul interface
interface signal { dashboard
16 Seat Seat system | Recognize vehicle owner to implement
adjustment auto seat adjustment
interface signal,
in-vehicle
camera signal
17 Air conditioner §{ Air conditioner Customized auto temperature
interface signal system adjustment
18 Cameralvehicle § Vehicle door § Select a door opening manner according
door control  §{ control system to space
signal
19 Steering wheel }{ Entire vehicle Simulate driving learning/practicing
angle (virtual simulation)
rotation/acceler
ator /brake
paddle/display
screen
20 Door opening { Vehicle door § Open a double-flash light when a door
signal control system opening signal is detected
21 Seat Seat system Seat information is saved in a mobile
adjustment phone APP of a driver, so that the driver
interface can adjust seat to be suitable by using
the mobile phone APP every time the
driver drives different vehicles.
22 Seat or steeringj Seat system { When a mobile phone of a driver is in a
wheel vibration vibration mode, reminder functions such
interface as an alarm clock may give a prompt to
the driver through vibration of the seat or
the steering wheel.
23 Fuel tank oil Navigation Input a destination into a vehicle
quantity system navigation system, detect the oil quantity
information before a route is generated, determine
interface/naviga whether the oil is sufficient for reaching
tion system the destination, and remind the driver
whether to adjust the route to a suitable
service station.
24 Engine state §{ Power system j Automatically lock the vehicle when a

signal, vehicle
door state

Vehicle body
system

vehicle locking signal is not detected
within a certain time after a turn-off
signal is detected
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Vehicle: Application scenario 2

Serial Open signal Belonged Description of function points
number system
25 Wiper, vehicle § Vehicle body A rainfall sensor detects rainfalls to
window, sunroof system automatically adjust the wipers, close the
state signal vehicle window and the sunroof.
26 Battery level {Battery control A user may customize a charging
signal system threshold and a charging stop upper limit
value of a battery, to avoid over
discharge or overcharge of the battery,
and allow the user to actively participate
in battery protection
27  {0il consumption Engine A user views proportions of power
signal system, entire { consumption of various systems in real
vehicle time and analyzes oil consumption
electricity
consumption
condition
28 Steering wheel | Steering wheel{ A user may view an angle of the steering
angle rotation system wheel or whether the steering wheel has
signal been reset in real time by using
peripherals such as a mobile phone or
an IPAD, which is quite helpful to a new
driver
29 Vehicle Light control {Camera determines the environment and
headlight signal system sends a signal to control headlights
30 Engine sound Multimedia Customize engine sound
simulator system
31 Switch signal Combined {Add a customization function by using an
switch system original switch
32 Sunshade Vehicle body A sensor controls the sunshade to
motor control system automatically adjust a brightness of the
signal light by collecting state information of a
driver
33 Power battery i Battery control send electric quantity of the power
signal system battery of the entire vehicle and position
information of nearby charging piles to a
vehicle owner, to remind the vehicle
owner to charge nearby when the
electric quantity is low
34 Speech control { Multimedia § Order takeout through speech on a way
interface system home
35 Open in-vehicle} Lights and Detect pupil information of a driver
camera and in- cameras through in-vehicle cameras to adjust a

vehicle
backlight

brightness of the backlight
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Vehicle: Application scenario 2

Serial Open signal Belonged Description of function points
number system

control signal

[0043] As can be seen from Table 2, the vehicle 1 provided in this embodiment may make it
easy for the user to perform secondary development of different scenarios. Taking a scenario
of which the serial number is 4 as an example, after the vehicle drives to the cell parking lot, a
GPS apparatus in the vehicle obtains a position signal of the vehicle and sends the position
signal to the intelligent driving control module 10 in the vehicle 1, and after receiving the control
signal, the intelligent driving control module 10 controls corresponding electrical appliances at
home to start. It should be noted that, although the application scenarios shown in Table 2 are
scenarios of secondary development of the user, the application scenarios are scenarios in
which the intelligent driving control module 10 controls corresponding devices on the vehicle
according to a vehicle state or an external environmental state of the vehicle fed back by the
vehicle. In this embodiment, only the scenario of which the serial number is 4 is described as
an example, and the rest are not described herein again.

[0044] It should be noted that Table 1 and Table 2 only give an illustration for extended
application scenarios of usage of one single vehicle by the user, when customers are users of
a batch of vehicles, such as a taxi company, car-sharing company, and large buses or vans
company, for ease of vehicle use and management and renter of rental vehicles, secondary
development of corresponding function requirements may be also performed on open
interfaces of the vehicles, to meet requirements of different application customers for
customizing and developing vehicles.

[0045] In this embodiment, the vehicle 1 may not only directly obtain vehicle signals and
control the vehicle to drive, but also may be configured to develop secondary functions such as
a dashboard or multimedia, to meet the requirement of personalization of the user.

[0046] Further, in an exemplary implementation of the invention, as shown in FIG. 2, the
vehicle 1 provided in this embodiment is further provided with an open power interface 14. The
open power interface 14 includes a 220 V power supply interface, a 24 V power supply
interface, and a 12 V power supply interface. The 220 V power supply interface, the 24 V
power supply interface, and the 12 V power supply interface are all connected to the power
battery in the vehicle, to help a power supply circuit in the vehicle to supply power to the
environment perception device 12 added to the vehicle or an existing corresponding apparatus
on the vehicle through the 220 V power supply interface, the 24 V power supply interface, and
the 12 V power supply interface, after converting electric energy provided by the power battery
into a 220 V alternating current (AC), a24 VDC, ora 12 V DC.

[0047] In this embodiment, in a specific implementation, for setting positions of the open power
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interfaces 14 on the vehicle, reference may be made to FIG. 7. As shown in FIG. 7, the open
power interfaces 14 disposed on the vehicle 1 shown in this embodiment are exemplarily
disposed at a front compartment position, a driving compartment position, and a trunk position
of the vehicle 1, and power interfaces disposed at the front compartment position, the driving
compartment position, and the trunk position are interlinked.

[0048] In this embodiment, by disposing the open power interface 14 on the vehicle 1 provided
in this embodiment, the vehicle may provide 220 V, 12 V, and 24 V power supply interfaces,
which may arrange power supply interfaces for devices added to the front compartment, the
driving compartment, the trunk or other positions of the vehicle. In addition, there is no need to
add relevant power supply inversion device while the power supply interfaces of the vehicle are
provided, which reduces the cost and is easy to install.

[0049] Further, in an exemplary implementation of the invention, as shown in FIG. 8, the
environment perception device 12 (not shown in the figure, refer to FIG. 2) installed to the
vehicle 1 includes a plurality of image collectors 120. The plurality of image collectors 120 are
respectively disposed on a front windshield, a left rear-view mirror, a right rear-view mirror, a
top, a trunk lid, an inner wall of a passenger compartment (for example, a top inner wall of the
passenger compartment) and a front grille of the vehicle 1, and are connected to the intelligent
driving control module 10 (not shown in the figure, refer to FIG. 2) in a wired manner (for
example, through a Can cable, a Lin cable, an Ethernet cable, a coaxial cable, and a MOST
bus) or in a wireless manner (for example, Wi-Fi and Bluetooth).

[0050] In a specific implementation, the plurality of image collectors 120 may be implemented
by using 13 cameras, and the cameras may be disposed on the vehicle body through
installation holes, bolts or other manners. It should be noted that, in this embodiment, if the
cameras are disposed on the vehicle body through the installation holes, the bolts, or the other
manners, corresponding installation structures are all arranged on relevant installation
positions of the cameras on the vehicle body.

[0051] Further, in an exemplary implementation of the invention, as shown in FIG. 9, the
environment perception device 12 (not shown in the figure, refer to FIG. 2) applied to the
vehicle 1 includes a plurality of first radar devices 121. The plurality of first radar devices 121
are disposed on the front grille, a front anti-collision beam and a rear anti-collision beam of the
vehicle 1, and are connected to the intelligent driving control module 10 (not shown in the
figure, refer to FIG. 2) in a wired manner (for example, through a Can cable, a Lin cable, an
Ethernet cable, a coaxial cable, and a MOST bus) or in a wireless manner (for example, Wi-Fi
and Bluetooth).

[0052] In a specific implementation, the plurality of first radar devices 121 may be implemented
by using 6 milimeter-wave radars, and the millimeter-wave radars may be disposed on the
vehicle body through installation holes, bolts, or other manners. It should be noted that, in this
embodiment, if the millimeter-wave radars are disposed on the vehicle body through the
installation holes, the bolts, or the other manners, corresponding installation structures are all
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arranged on relevant installation positions of the millimeter-wave radars on the vehicle body.

[0053] Further, in an exemplary implementation of the invention, as shown in FIG. 10, the
environment perception device 12 (not shown in the figure, refer to FIG. 2) applied to the
vehicle 1 includes a plurality of second radar devices 122. The plurality of second radar
devices 122 are disposed on the front grille and the top of the vehicle 1, and are connected to
the intelligent driving control module 10 (not shown in the figure, refer to FIG. 2) in a wired
manner (for example, through a Can cable, a Lin cable, an Ethernet cable, a coaxial cable, and
a MOST bus) or in a wireless manner (for example, Wi-Fi and Bluetooth).

[0054] In a specific implementation, the plurality of second radar devices 122 may be
implemented by using 2 laser radars, and the laser radars may be disposed on the vehicle
body through installation holes, bolts, or other manners. It should be noted that, in this
embodiment, if the laser radars are disposed on the vehicle body through the installation holes,
the bolts, or the other manners, corresponding installation structures are all arranged on
relevant installation positions of the laser radars on the vehicle body.

[0055] Further, in an exemplary implementation of the invention, as shown in FIG. 11, the
environment perception device 12 (not shown in the figure, refer to FIG. 2) added to the
vehicle 1 includes a plurality of third radar devices 123. The plurality of third radar devices 123
are disposed on the front anti-collision beam, the rear anti-collision beam, and a body side of
the vehicle 1, and are connected to the intelligent driving control module 10 (not shown in the
figure, refer to FIG. 2) in a wired manner (for example, through a Can cable, a Lin cable, an
Ethernet cable, a coaxial cable, and a MOST bus) manner or in a wireless manner (for
example, Wi-Fi and Bluetooth).

[0056] In a specific implementation, the plurality of third radar devices 123 may be
implemented by using 12 ultrasonic radars, and the ultrasonic radars may be disposed on the
vehicle body through installation holes, bolts, or other manners. It should be noted that, in this
embodiment, if the ultrasonic radars are disposed on the vehicle body through the installation
holes, the bolts, or the other manners, corresponding installation structures are all arranged on
relevant installation positions of the ultrasonic radars on the vehicle body.

[0057] Further, in an exemplary implementation of the invention, as shown in FIG. 12, the
environment perception device 12 (not shown in the figure, refer to FIG. 2) added to the
vehicle 1 includes a plurality of positioning antennas 124. The plurality of positioning antennas
124 are disposed on the top of the vehicle 1, and are connected to the intelligent driving
control module 10 (not shown in the figure, refer to FIG. 2) in a wired manner (for example,
through a Can cable, a Lin cable, an Ethernet cable, a coaxial cable, and a MOST bus) orin a
wireless manner (for example, Wi-Fi and Bluetooth).

[0058] In a specific implementation, the plurality of positioning antennas 124 may be disposed
on the vehicle body through installation holes, bolts, or other manners. It should be noted that,
in this embodiment, if the positioning antennas 124 are disposed on the vehicle body through
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the installation holes, the bolts, or the other manners, corresponding installation structures are
all arranged on relevant installation positions of the positioning antennas 124 on the vehicle
body.

[0059] In this embodiment, as shown in FIG. 8 to FIG. 12, various sensor devices added to the
vehicle are disposed on the vehicle by pre-setting the installation structures, so that the user
does not need to perform modification on the vehicle when adding the sensors, which further
improves the compatibility of the vehicle and is easy for the user to use.

[0060] By disposing an intelligent driving control module 10 on a vehicle, the intelligent driving
control module 10 includes an open API which is a data interface for a third-party developer to
perform secondary development, and the intelligent driving control module 10 is connected to
the each system in the vehicle through a security gateway 11 of the vehicle, so that after the
third-party developer performs secondary development on the vehicle by using the open API,
the intelligent driving control module 10 obtains state data of the vehicle through the security
gateway 11 and intelligently controls the vehicle according to the state data. Further, the
vehicle is provided with the open API, which helps a developer to perform secondary
development on the vehicle without developing a bottom layer again in the development
process.

[0061] The foregoing descriptions are merely exemplary embodiments of the invention, but are
not intended to limit this application. The invention is only limited by the scope of the appended
claims.
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SIKKER ABEN API TIL ET KORETQJ

PATENTKRAV

1. Karetgj (1), der omfatter:
en flerhed af systemer, der er kendetegnet ved:

et karselsstyringsmodul (10), der er konfigureret til at blive forbundet med hvert
af koretgjets systemer gennem en sikkerhedsgateway (11) i keretgjet (1), hvor
karselsstyringsmodulet (10) omfatter en &aben programmeringsgraenseflade for
applikationer, API, og den abne API er en datagreenseflade til en tredjepartsudvikler,
der er konfigureret til at udfgre sekundaer udvikling, og

efter at tredjepartsudvikleren udfgrer sekundeer udvikling pa keretojet ved at
anvende den abne API, karselsstyringsmodulet er konfigureret til at: indhente
tilstandsdata for karetgjet gennem sikkerhedsgatewayen og styre koretgjet i henhold til
tilstandsdataene.

2. Koretgj ifalge krav 1, hvor en installationsstruktur yderligere er anbragt pa keretgjet,
hvor installationsstrukturen er konfigureret til at installere en
miljgregistreringsanordning, der er forbundet med karselsstyringsmodulet og
konfigureret til at indhente en ekstern miljotilstand for karetajet og sende koretgjets
eksterne miljatilstand til karselsstyringsmodulet, saledes at karselsstyringsmodulet

styrer karetgjet i henhold til karetgjets eksterne miljgtilstand og tilstandsdataene.

3. Koretgj ifolge krav 2, hvor koretojet yderligere er forsynet med en &ben
signalgreenseflade, der er forbundet med  karselsstyringsmodulet o9

miljgregistreringsanordningen.

4. Koretoj ifolge krav 3, hvor den abne signalgreenseflade omfatter et
flertypegraenseflademodul og et behandlingsmodul, hvor en dataende af
flertypegraenseflademodulet er forbundet med en dataende af behandlingsmodulet, hvor
flertypegraenseflademodulet er forbundet med en flerhed af eksterne anordninger med
forskellige typer greenseflader, og hvor behandlingsmodulet indhenter data indsamlet af
de eksterne anordninger gennem flertypegreenseflademodulet og behandler dataene.

5. Koreto] ifglge et hvilket som helst af kravene 2 til 4, hvor
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miljoregistreringsanordningen omfatter en flerhed af billedsamlere, der er anbragt pa
henholdsvis en forrude, et venstre bakspejl, et hajre bakspejl, en top, et bagklap, en
indvendig veeg i en kabine og et frontgitter pa karetgjet.

6. Koreto] ifglge et hvilket som helst af kravene 2 til 5, hvor
miljgregistreringsanordningen omfatter en flerhed af forste radaranordninger, der er
anbragt pa frontgitteret, en forreste antikollisionsstrale og en bageste antikollisionsstrale
pa karetgjet.

7. Koretgj ifglge et hviket som helst af kravene 2 til 6, hvor
miljgregistreringsanordningen omfatter en flerhed af andre radaranordninger, der er

anbragt pa frontgitteret og toppen pa karetgjet.

8. Koreto] ifglge et hvilket som helst af kravene 2 til 7, hvor
miljgregistreringsanordningen omfatter en flerhed af tredje radaranordninger, der er
anbragt pa den forreste antikollisionsstrale, den bagerste antikollisionsstrale og en
karosseriside pa karetgjet.

9. Koreto] ifglge et hvilket som helst af kravene 2 til 8, hvor
miljgregistreringsanordningen omfatter en flerhed af positioneringsantenner, der er

anbragt pa toppen pa karetgjet.

10. Koretgj ifalge et hvilket som helst af kravene 1 til 9, hvor karselsstyringsmodulet
yderligere er konfigureret til at blive forbundet med multimedier, en hgjttaler og et
instrumentbreet pa koretgjet.

11. Karetgj ifalge et hvilket som helst af kravene 1 til 10, hvor keretajet yderligere er
forsynet med en aben stromgraenseflade, hvor den dbne streamgreenseflade omfatter en
220 V stromforsyningsgraenseflade, en 24 V stromforsyningsgreenseflade og en 12 V
stramforsyningsgraenseflade, og den 220 V stramforsyningsgraenseflade, den 24 V
stramforsyningsgraenseflade og den 12 V stramforsyningsgreenseflade alle er forbundet

med et strambatteri i karetajet.
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