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OUT-OF-VEHICLE DISPLAY METHOD, APPARATUS AND DEVICE

FOR DRIVING ROUTE, AND STORAGE MEDIUM
[0001] Related applications

[0002] The present application claims priority to Chinese Patent Application No.

202311805487.6, filed on December 25, 2023, the entire contents of which are incorporated herein

by reference.

TECHNICAL FIELD

[0003] The present application relates to the technical field of vehicle, and in particular to a

method, an apparatus, and a device for displaying a driving path outside a vehicle, and a storage

medium.

BACKGROUND

[0004] Currently, with the development of technology, people are increasingly relying on

intelligent driving for travel, and functions such as automatic low-speed vehicle control are

gradually entering people’s lives, such as automatic reversing into parking spaces.

[0005] However, in the current automatic vehicle control process, pedestrians outside the vehicle

are unaware of the vehicle’s driving path and may accidentally enter the driving path. If the vehicle

does not recognize them in time, it may cause harm to pedestrians, resulting in low safety.

[0006] The above content is only used to help understand the technical solution of the present

application and does not represent an admission that the above content is related art.

SUMMARY

[0007] The main objective of the present application is to provide a method, an apparatus, and a

device for displaying a driving path outside a vehicle, and a storage medium, aiming to solve the

technical problem in the related art where pedestrians outside the vehicle are unaware of the

vehicle’s driving path and are prone to accidentally enter the driving path, resulting in low safety.

[0008] To achieve the above objectives, the present application provides a method for displaying

a driving path outside a vehicle. The method is applied to a vehicle equipped with a plurality of
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exterior display units, and includes the following steps:

[0009] acquiring a planned driving path of a to-be-displayed vehicle, and determining coordinate

information corresponding to each path point in the planned driving path;

[0010] determining a to-be-displayed number corresponding to each coordinate information

based on a preset mapping relationship, where the to-be-displayed number is a number

corresponding to an exterior display unit; and

[0011] displaying the planned driving path outside the vehicle through the exterior display unit

corresponding to the to-be-displayed number.

[0012] In an embodiment, the acquiring the planned driving path of the to-be-displayed vehicle,

and determining coordinate information corresponding to each path point in the planned driving path

includes:

[0013] acquiring the planned driving path of the to-be-displayed vehicle, and determining a

current driving path within a preset distance threshold according to the planned driving path and a

current position of the to-be-displayed vehicle; and

[0014] determining coordinate information corresponding to each path point in the current

driving path; and

[0015] the displaying the planned driving path outside the vehicle through the exterior display

unit corresponding to the to-be-displayed number includes:

[0016] displaying the current driving path outside the vehicle through the exterior display unit

corresponding to the to-be-displayed number.

[0017] In an embodiment, after the acquiring the planned driving path of the to-be-displayed

vehicle, the method further includes:

[0018] determining whether a current driving state of the to-be-displayed vehicle is a parking

entry state based on the planned driving path;

[0019] in response to that the current driving state of the to-be-displayed vehicle is the parking

entry state, acquiring a parking space position of a target parking space, and determining a parking

entry distance between the current position of the to-be-displayed vehicle and the parking space

position; and

[0020] in response to that the parking entry distance exceeds the preset distance threshold,

determining the current driving path within the preset distance threshold according to the planned

driving path and the current position of the to-be-displayed vehicle.
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[0021] In an embodiment, after the determining the parking entry distance between the current

position of the to-be-displayed vehicle and the parking space position, the method further includes:

[0022] in response to that the parking entry distance does not exceed the preset distance

threshold, taking the parking entry distance as the preset distance threshold, and determining the

current driving path within the preset distance threshold according to the planned driving path and

the current position of the to-be-displayed vehicle.

[0023] In an embodiment, after the determining the coordinate information corresponding to

each path point in the current driving path, the method further includes:

[0024] acquiring a current gear of the to-be-displayed vehicle, and determining a current driving

direction according to the current gear; and

[0025] after the displaying the current driving path outside the vehicle through the exterior

display unit corresponding to the to-be-displayed number, the method further includes:

[0026] displaying the current driving direction outside the vehicle through the exterior display

unit.

[0027] In an embodiment, before the acquiring the planned driving path of the to-be-displayed

vehicle, the method further includes:

[0028] acquiring a display area corresponding to each of the exterior display units, and

determining coordinate information corresponding to each display area;

[0029] acquiring a number corresponding to each of the exterior display units, and constructing

a preset mapping relationship based on each coordinate information and the corresponding number.

[0030] In an embodiment, before the acquiring the planned driving path of the to-be-displayed

vehicle, the method further includes:

[0031] acquiring a current vehicle speed of the to-be-displayed vehicle, and determining whether

the current vehicle speed is lower than a preset vehicle speed threshold; and

[0032] in response to that the current vehicle speed is lower than a preset vehicle speed

threshold, acquiring the planned driving path of the to-be-displayed vehicle.

[0033] Furthermore, to achieve the above objectives, the present application also proposes an

apparatus for displaying a driving path outside a vehicle, including a coordinate determination

module, a number determination module and a path display module.

[0034] The coordinate determination module is configured to acquire a planned driving path of a

to-be-displayed vehicle, and determine coordinate information corresponding to each path point in



4

the planned driving path.

[0035] The number determination module is configured to determine a to-be-displayed number

corresponding to each coordinate information based on a preset mapping relationship. The

to-be-displayed number is a number corresponding to an exterior display unit.

[0036] The path display module is configured to display the planned driving path outside the

vehicle through the exterior display unit corresponding to the to-be-displayed number.

[0037] In addition, to achieve the above objectives, the present application also proposes a

device for displaying a driving path outside a vehicle, including a memory, a processor, and a

program for displaying a driving path outside a vehicle stored in the memory and executable on the

processor, and the program for displaying the driving path outside the vehicle is configured to

implement the steps of the method for displaying the driving path outside the vehicle as described

above.

[0038] In addition, to achieve the above objectives, the present application also proposes a

storage medium storing a program for displaying a driving path outside a vehicle, which, when

executed by a processor, implements the steps of the method for displaying the driving path outside

the vehicle described above.

[0039] The present application provides a method, an apparatus, and a device for displaying a

driving path outside a vehicle, and a storage medium. The method is applied to a vehicle equipped

with a plurality of exterior display units. The method includes acquiring a planned driving path of a

to-be-displayed vehicle, and determining coordinate information corresponding to each path point in

the planned driving path; determining a to-be-displayed number corresponding to each coordinate

information based on a preset mapping relationship, where the to-be-displayed number is a number

corresponding to an exterior display unit; and displaying the planned driving path outside the

vehicle through the exterior display unit corresponding to the to-be-displayed number. Because the

present application can first determine each path point in the acquired planned driving path, then

determine the coordinate information corresponding to each path point, determine the

to-be-displayed number corresponding to each coordinate information based on a preset mapping

relationship, and display the planned driving path outside the vehicle through the exterior display

unit corresponding to the to-be-displayed number. Compared to existing methods where pedestrians

cannot see the vehicle’s driving path, the present application can display the planned driving path

outside the vehicle for pedestrians to observe, preventing accidental entry and improving safety.
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BRIEF DESCRIPTION OFTHE DRAWINGS

[0040] FIG. 1 is a structure schematic diagram of a device for displaying a driving path outside a

vehicle in the hardware operating environment according to an embodiment of the present

application.

[0041] FIG. 2 is a flowchart of a method for displaying a driving path outside a vehicle

according to a first embodiment of the present application.

[0042] FIG. 3 is a top view of path display in the method for displaying the driving path outside

the vehicle according to the present application.

[0043] FIG. 4 is a side view of path display in the method for displaying the driving path outside

the vehicle according to the present application.

[0044] FIG. 5 is a schematic diagram of a planned driving path in the method for displaying the

driving path outside the vehicle according to the present application.

[0045] FIG. 6 is a structure schematic diagram of an exterior display unit in the method for

displaying the driving path outside the vehicle according to the present application.

[0046] FIG. 7 is a flowchart of the method for displaying the driving path outside the vehicle

according to a second embodiment of the present application.

[0047] FIG. 8 is a flowchart of the method for displaying the driving path outside the vehicle

according to a third embodiment of the present application.

[0048] FIG. 9 is a structural block diagram of the method for displaying the driving path outside

the vehicle according to the first embodiment of the present application.

[0049] The realization of the purpose, functional features and advantages of the present

application will be further explained in conjunction with the embodiments and with reference to the

accompanying drawings.

DETAILED DESCRIPTION OFTHE EMBODIMENTS

[0050] It should be understood that the specific embodiments described herein are for illustrative

purposes only and are not intended to limit the scope of the present application.

[0051] Referring to FIG. 1, which is a structure schematic diagram of a device for displaying a

driving path outside a vehicle in the hardware operating environment according to an embodiment

of the present application.
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[0052] As shown in FIG. 1, the device for displaying a driving path outside a vehicle may

include: a processor 1001, such as a central processing unit (CPU), a communication bus 1002, a

user interface 1003, a network interface 1004 and a memory 1005. The communication bus 1002 is

used to enable communication between these components. The user interface 1003 may include a

display screen and an input unit such as a keyboard. The user interface 1003 may also include

standard wired and wireless interfaces. The network interface 1004 may include standard wired and

wireless interfaces (such as a wireless-fidelity (Wi-Fi) interface). The memory 1005 may be

high-speed random access memory (RAM) or stable non-volatile memory (NVM), such as a disk

drive. The memory 1005 may also be a storage device independent of the aforementioned processor

1001.

[0053] Those skilled in the art will understand that the structure shown in FIG. 1 does not

constitute a limitation on the device for displaying the driving path outside the vehicle, and may

include more or fewer components than shown, or a combination of certain components, or

differently arranged components.

[0054] As shown in FIG. 1, the memory 1005, which serves as a storage medium, may include

an operating system, a network communication module, a user interface module, and a program for

displaying a driving path outside a vehicle.

[0055] In the device for displaying a driving path outside a vehicle shown in FIG. 1, the network

interface 1004 is mainly used for data communication with the network server; the user interface

1003 is mainly used for data interaction with the user; the processor 1001 and the memory 1005 can

be set in the device for displaying a driving path outside a vehicle. The device for displaying the

driving path outside the vehicle calls the program for displaying the driving path outside the vehicle

stored in the memory 1005 through the processor 1001 and executes the method for displaying the

driving path outside the vehicle provided in the embodiment of the present application.

[0056] The present application provides a method for displaying a driving path outside a vehicle.

Referring to FIG. 2, FIG. 2 is a flowchart of a method for displaying the driving path outside the

vehicle according to the first embodiment of the present application.

[0057] In this embodiment, the method for displaying the driving path outside the vehicle

includes the following steps.

[0058] Step S10: acquiring a planned driving path of a to-be-displayed vehicle, and determining

coordinate information corresponding to each path point in the planned driving path.
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[0059] Currently, with the development of technology, people are increasingly relying on

intelligent driving for travel, and functions such as automatic low-speed vehicle control are

gradually entering people’s lives, such as automatic reversing into parking spaces.

[0060] However, in the current automatic vehicle control process, pedestrians outside the vehicle

are unaware of the vehicle’s driving path and may accidentally enter the driving path. If the vehicle

does not recognize them in time, it may cause harm to pedestrians, resulting in low safety.

[0061] Therefore, in order to solve the above-mentioned defects, this embodiment can display

the planned driving path outside the vehicle so that pedestrians can observe it and prevent them from

accidentally entering it. Compared with the existing method where pedestrians outside the vehicle

cannot know the vehicle’s driving path, this embodiment improves safety.

[0062] The method described in this embodiment can be applied to scenarios involving

automated vehicle control. The executing entity of this method can be a computing service device

with functions such as vehicle exterior display of a driving path, network communication, and

program execution, such as a vehicle with several exterior display units, or other electronic devices

that perform the same or similar functions. The following description uses the aforementioned

device for displaying a driving path outside a vehicle (hereinafter referred to as the device) to

illustrate this embodiment and the subsequent embodiments.

[0063] The aforementioned exterior display unit can be a unit used to display a path, and the

aforementioned to-be-displayed vehicle can be a vehicle that needs to be displayed externally.

Several of the aforementioned exterior display units can be installed on the aforementioned

to-be-displayed vehicle. For ease of understanding, please refer to FIG. 3 and FIG. 4 for explanation.

FIG. 3 is a top view of path display in the method for displaying the driving path outside the vehicle

according to the present application, and FIG. 4 is a side view of path display in the method for

displaying the driving path outside the vehicle according to the present application. As shown in FIG.

3, several exterior display units can be installed in front of and behind the to-be-displayed vehicle.

The several exterior display units in front can constitute a first exterior display module, and the

several exterior display units in the rear can constitute a second exterior display module. K1, K2, K3

and K4 are all extreme positions for the installation of the first or second exterior display module.

The specific installation position and the specific number of exterior display units can be set

according to the actual situation. This embodiment does not limit this.

[0064] In FIG. 3, the path corresponding to forward movement can be displayed on the ground
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through the first exterior display module, where W is the width of the displayed path. The path

corresponding to backward movement can be displayed through the second exterior display module,

and the width can be the same as the path corresponding to forward movement, which can both be

the width of the vehicle body.

[0065] As shown in FIG. 4, the ground clearance of the first exterior display module can be h1,

and its own height can be h2. The ground clearance of the second exterior display module can be h3,

and its own height can be h4. The specific heights can be set according to the actual situation.

Among them, h1 can be the same as h3, and h2 can be the same as h4.

[0066] As shown in FIG. 4, the path length displayed on the ground by the first exterior display

module can be L1, which is the distance AB in FIG. 4. The path length displayed on the ground by

the second exterior display module can be L2, which is the distance CD in FIG. 4. Both L1 and L2

can be set by adjusting the illumination angle and number of the exterior display units. The larger

the illumination angle, the farther the distance. The more exterior display units there are, the farther

the distance is, and the clearer the path is.

[0067] The above-mentioned planned driving path can be a pre-planned driving path for the

to-be-displayed vehicle. For example, if the user needs the to-be-displayed vehicle to perform

automatic reverse parking, after the user determines the corresponding parking space, the

to-be-displayed vehicle can plan a driving path based on its own position and the position of the

parking space, which will be the above-mentioned planned driving path. Then, it can drive

according to the planned driving path to complete reverse parking.

[0068] The planned driving path can be composed of several path points. For ease of

understanding, refer to FIG. 5, which is a schematic diagram of a planned driving path in the method

for displaying the driving path outside the vehicle according to the present application. As shown in

FIG. 5, if the to-be-displayed vehicle is performing automatic reverse parking and needs to drive

from position EF to position HG, then the paths corresponding to EG and FH are the planned

driving paths mentioned above. The four line segments FG, GH, HF and FE can all be composed of

several path points, and each path point can correspond to a coordinate information. In this

embodiment, the center position of the to-be-displayed vehicle can be used as the origin to construct

a rectangular coordinate system, and then the corresponding coordinate information can be

generated according to the position of each path point.

[0069] In a specific implementation, the device can obtain the planned driving path of the
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to-be-displayed vehicle, determine the path points in the planned driving path, construct a

rectangular coordinate system based on the center position of the to-be-displayed vehicle, and

determine the coordinate information corresponding to each path point based on the rectangular

coordinate system.

[0070] Step S20: determining a to-be-displayed number corresponding to each coordinate

information based on a preset mapping relationship. The to-be-displayed number is a number

corresponding to an exterior display unit.

[0071] The aforementioned preset mapping relationship can be the relationship between

coordinate information and the corresponding to-be-displayed number. In this embodiment, an LED

light can be installed inside the exterior display unit, which can project the path onto the ground. To

facilitate the control of the corresponding exterior display unit for display, each exterior display unit

can be numbered. Referring to FIG. 6, FIG. 6 is a structure schematic diagram of an exterior display

unit in the method for displaying the driving path outside the vehicle according to the present

application. As shown in FIG. 6, in this embodiment, both the first exterior display module and the

second exterior display module can be composed of m×n exterior display units, where m units can

be set in a row along the horizontal axis and n units can be set in a column along the vertical axis.

The projection width of each exterior display unit is k, i.e., k1...km in FIG. 4, and the projection

length of each exterior display unit is j, i.e., j1, j2... jn in FIG. 4. The specific values can be adjusted

according to the actual situation, and this embodiment does not impose any restrictions on them.

[0072] The aforementioned device can pre-construct the preset mapping relationship based on

the correspondence between the position projected by each exterior display unit on the ground and

the coordinate information of that position. The specific steps are as follows.

[0073] Before the step of acquiring the planned driving path of the to-be-displayed vehicle, the

method further includes:

[0074] Step S01: acquiring a display area corresponding to each of the exterior display units,

and determining coordinate information corresponding to each display area;

[0075] Step S02: acquiring a number corresponding to each of the exterior display units, and

constructing a preset mapping relationship based on each coordinate information and the

corresponding number.

[0076] The aforementioned display area can be the area projected onto the ground by the

exterior display unit. In this embodiment, the display areas projected by all exterior display units can
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be pre-divided to obtain corresponding rectangular frames. Each rectangular frame can correspond

to one or more coordinate points. If one rectangular frame corresponds to one coordinate point, then

one to-be-displayed number corresponds to one coordinate information. If one rectangular frame

corresponds to multiple coordinate points, then one to-be-displayed number can correspond to

multiple coordinate information. Thus, the aforementioned preset mapping relationship can be

constructed based on the coordinate information and the corresponding number.

[0077] In practical implementation, the aforementioned device can determine the display

number corresponding to each coordinate information based on a preset mapping relationship.

[0078] Step S30: displaying the planned driving path outside the vehicle through the exterior

display unit corresponding to the to-be-displayed number.

[0079] In practical implementation, after determining the to-be-displayed number, the device

can control the exterior display unit corresponding to the to-be-displayed number to light up and

display the planned driving path outside the vehicle.

[0080] Furthermore, considering that displaying the planned driving path outside the vehicle is

less practical when the vehicle speed is high, in this embodiment, before the step of acquiring the

planned driving path of the to-be-displayed vehicle, the method further includes the following steps.

[0081] Step S001: acquiring a current vehicle speed of the to-be-displayed vehicle, and

determining whether the current vehicle speed is lower than a preset vehicle speed threshold.

[0082] Step S002: in response to that the current vehicle speed is lower than a preset vehicle

speed threshold, acquiring the planned driving path of the to-be-displayed vehicle.

[0083] The aforementioned preset vehicle speed threshold can be used to determine whether the

current vehicle speed is too high. It can be set according to the actual situation. In this embodiment,

the device can obtain the current speed of the to-be-displayed vehicle and determine whether the

current speed is lower than the preset vehicle speed threshold. If so, it means that the

to-be-displayed vehicle is in a low-speed driving state and can perform vehicle exterior display. If

not, it means that the to-be-displayed vehicle is in a high-speed driving state and performing vehicle

exterior display may affect the driver’s driving. At the same time, pedestrians outside the vehicle

generally do not appear on the road where the speed is high. Therefore, the device can not perform

vehicle exterior display, which saves energy and improves practicality.

[0084] The aforementioned device may further select the activation time of the vehicle exterior

display according to user requirements. That is, the vehicle exterior display may be activated both
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when the user manually drives the to-be-displayed vehicle and when the to-be-displayed vehicle

performs automatic vehicle control, or the vehicle exterior display may be activated only during

automatic vehicle control. If the display is activated in both manual driving and automatic vehicle

control modes, the aforementioned device may perform display upon detecting that the current

vehicle speed is lower than the preset vehicle speed threshold. If the display is activated only during

automatic vehicle control, the above-mentioned device may detect whether the to-be-displayed

vehicle is in an automatic vehicle control state; if yes, the device further detects whether the current

vehicle speed is lower than the preset vehicle speed threshold.

[0085] In this embodiment, the device can pre-acquire the display area corresponding to each

exterior display unit and construct a preset mapping relationship based on the coordinate

information corresponding to each display area and the corresponding number of the exterior display

unit. In actual use, the device can determine whether the current vehicle speed is lower than a preset

vehicle speed threshold. If so, it can acquire the planned driving path of the to-be-displayed vehicle

and determine the path points in the planned driving path. A rectangular coordinate system is

constructed based on the center position of the to-be-displayed vehicle, and the coordinate

information corresponding to each path point is determined based on the rectangular coordinate

system. The to-be-displayed number corresponding to each coordinate information is determined

based on the preset mapping relationship, and the planned driving path is displayed externally

through the exterior display unit corresponding to the to-be-displayed number. Since this

embodiment can display the planned driving path outside the vehicle for pedestrians to observe and

prevent accidental entry, compared to existing methods where pedestrians cannot know the vehicle’s

driving path, this embodiment improves safety. At the same time, because the vehicle’s driving path

is indicated to pedestrians outside the vehicle, pedestrians will not enter the driving area, thus

improving the vehicle’s driving efficiency.

[0086] Referring to FIG. 7, which is a flowchart of a method for displaying the driving path

outside the vehicle according to the second embodiment of the present application.

[0087] Considering the limited number of exterior display units, when the distance of the

planned driving path is relatively long, the exterior display units may fail to display the entire

planned driving path outside the vehicle. Therefore, in the present embodiment, only a part of the

path is displayed, and the displayed path is updated in real time according to the current position of

the to-be-displayed vehicle. As shown in FIG. 7, in this embodiment, step S10 includes the
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following steps.

[0088] Step S11: acquiring the planned driving path of the to-be-displayed vehicle, and

determining a current driving path within a preset distance threshold according to the planned

driving path and a current position of the to-be-displayed vehicle.

[0089] The aforementioned preset distance threshold can be the farthest distance that the exterior

display unit can support displaying. As shown in FIG. 4, for the first exterior display module, the

farthest distance that can be displayed can be L1, and for the second exterior display module, the

farthest distance that can be displayed can be L2. The aforementioned preset distance threshold can

be the value corresponding to L1 and L2. This embodiment does not impose any specific limitations.

[0090] The aforementioned current driving path can be the path that the to-be-displayed vehicle

can display within the planned driving path. As shown in FIG. 5, if the path from EF to GH is the

aforementioned planned driving path, but since the distance that the second exterior display module

can display is L2, the path between EF and IJ can be displayed through the second exterior display

module. The path between EF and IJ is the aforementioned current driving path.

[0091] Step S12: determining coordinate information corresponding to each path point in the

current driving path.

[0092] Accordingly, step S30 above includes the following steps.

[0093] Step S31: displaying the current driving path outside the vehicle through the exterior

display unit corresponding to the to-be-displayed number.

[0094] In practical implementation, after determining the current driving path, the

above-mentioned device can determine the coordinate information corresponding to each path point

in the current driving path, and determine the to-be-displayed number corresponding to each

coordinate information according to the mapping relationship. Finally, it controls the to-be-displayed

unit corresponding to the to-be-displayed number to light up so as to project the current driving path

onto the ground for external display, thereby displaying the current driving path in real time

according to the current position.

[0095] In an embodiment, considering that the to-be-displayed vehicle will not continue driving

after automatically reversing into a parking space, and only the path to the parking space needs to be

displayed, in this embodiment, after the step of acquiring the planned driving path of the

to-be-displayed vehicle, the method further includes the following steps.

[0096] Step S111: determining whether a current driving state of the to-be-displayed vehicle is a
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parking entry state based on the planned driving path.

[0097] The current driving state of the to-be-displayed vehicle can be divided into parking entry

state and normal driving state. If it is in parking entry state, it means that the to-be-displayed vehicle

is performing reverse parking. Other driving states besides reverse parking can be called the

above-mentioned normal driving state. The device can determine whether it is in parking entry state

based on the destination of the planned driving path. If the destination is a parking space, it is

determined to be in parking entry state. It can also be determined by other methods. For example,

when the user clicks the automatic parking function button, it can be determined that the purpose of

the generated planned driving path is to enter a parking space, and thus the to-be-displayed vehicle

can be determined to be in parking entry state.

[0098] Step S112: in response to that the current driving state of the to-be-displayed vehicle is

the parking entry state, acquiring a parking space position of a target parking space, and determining

a parking entry distance between the current position of the to-be-displayed vehicle and the parking

space position.

[0099] Step S113: in response to that the parking entry distance exceeds the preset distance

threshold, determining the current driving path within the preset distance threshold according to the

planned driving path and the current position of the to-be-displayed vehicle.

[0100] The aforementioned device can determine the position of the target parking space from

the planned driving path and determine the entry distance between the current position and the

parking space position. The target parking space can be the parking space where the user needs to

park. It can determine whether the entry distance exceeds a preset distance threshold. If it does, it

means that the entry distance is still too long and the exterior display unit cannot display it

completely. Therefore, it can only display the current driving path within the preset distance

threshold.

[0101] In an embodiment, after the step of determining the parking entry distance between the

current position of the to-be-displayed vehicle and the parking space position, the method further

includes the following steps.

[0102] Step S114: in response to that the parking entry distance does not exceed the preset

distance threshold, taking the parking entry distance as the preset distance threshold, and

determining the current driving path within the preset distance threshold according to the planned

driving path and the current position of the to-be-displayed vehicle.
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[0103] If the parking entry distance does not exceed the preset distance threshold, it indicates

that the remaining parking entry distance is short, and the exterior display unit can display it

completely. Since the to-be-displayed vehicle will stop after parking in the parking space and will

not continue to move, the parking entry distance can be used as the preset distance threshold in real

time to display the current driving path between the vehicle and the parking space As shown in FIG.

5, if the parking entry distance does not exceed the preset distance threshold, the second exterior

display module only needs to display the current driving path up to the position GH in real time, and

no display is provided beyond HG, which can save energy.

[0104] If the current driving state of the to-be-displayed vehicle is normal driving state, the

current driving path can be displayed directly.

[0105] In this embodiment, the device can acquire the planned driving path of the

to-be-displayed vehicle, determine the current driving path within a preset distance threshold that

can be supported for display based on the current position of the to-be-displayed vehicle, determine

the coordinate information corresponding to each path point in the current driving path, and

determine the to-be-displayed number corresponding to each coordinate information according to

the mapping relationship. Finally, it controls the to-be-displayed unit corresponding to the

to-be-displayed number to light up, so as to project the current driving path onto the ground for

external display. Thus, the current driving path can be displayed in real time according to the current

position, without displaying the entire planned driving path, which achieves the purpose of external

display and also reduces the number of exterior display units. At the same time, before performing

vehicle exterior display, the device can determine whether the current driving state of the

to-be-displayed vehicle is in the parking entry state. If not, the current driving path is directly

displayed. If so, the parking entry distance between the current position of the to-be-displayed

vehicle and the parking space position of the target parking space is determined, and it is determined

whether the parking entry distance exceeds a preset distance threshold. If so, the current driving path

within the preset distance threshold is displayed. If not, only the current driving path corresponding

to the parking entry distance is displayed in real time.

[0106] Referring to FIG. 8, which is a flowchart of a method for displaying the driving path

outside the vehicle according to the third embodiment of the present application.

[0107] To facilitate pedestrians outside the vehicle in understanding the driving direction of the

to-be-displayed vehicle, as shown in FIG. 8, in this embodiment, after the above-mentioned step of
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determining the coordinate information corresponding to each path point in the current driving path,

the method further includes the following steps.

[0108] Step S121: acquiring a current gear of the to-be-displayed vehicle, and determining a

current driving direction according to the current gear.

[0109] Accordingly, step S31 above includes:

[0110] Step S311: displaying the current driving direction outside the vehicle through the

exterior display unit.

[0111] The aforementioned current driving direction can be the current travel direction of the

to-be-displayed vehicle. After determining the coordinate information corresponding to each path

point, the device can obtain the current gear of the to-be-displayed vehicle. If the current gear is a

forward gear, it can be displayed outside the vehicle in the forward direction and display the

identifier corresponding to the forward direction. If it is a reverse gear, it can be displayed outside

the vehicle in the reverse direction and display the identifier corresponding to the reverse direction.

As shown in FIG. 3, if it is a forward gear, the identifier corresponding to the forward direction can

be displayed through the first exterior display module (the right arrow in FIG. 3). If it is a reverse

gear, the identifier corresponding to the reverse direction can be displayed through the second

exterior display module (the left arrow in FIG. 3). The specific identifier can also take other forms,

and this embodiment does not limit this.

[0112] If the current gear is neither forward nor reverse, then the first or second exterior display

module will not display the identifier.

[0113] This embodiment can determine the current driving direction based on the current gear of

the to-be-displayed vehicle, and display the current driving direction outside the vehicle through the

exterior display unit, making it easier for pedestrians outside the vehicle to observe and improving

the user experience.

[0114] Furthermore, the present application embodiment also proposes a storage medium storing

a program for displaying a driving path outside a vehicle, which, when executed by a processor,

implements the steps of the method for displaying the driving path outside the vehicle described

above.

[0115] Referring to FIG. 9, which is a structural block diagram of a method for displaying the

driving path outside the vehicle according to the first embodiment of the present application.

[0116] As shown in FIG. 9, the apparatus for displaying a driving path outside a vehicle
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proposed in this embodiment includes a coordinate determination module 901, number

determination module 902 and path display module 903.

[0117] The coordinate determination module 901 is configured to acquire a planned driving path

of a to-be-displayed vehicle, and determine coordinate information corresponding to each path point

in the planned driving path.

[0118] The number determination module 902 is configured to determine a to-be-displayed

number corresponding to each coordinate information based on a preset mapping relationship. The

to-be-displayed number is a number corresponding to an exterior display unit.

[0119] The path display module 903 is configured to display the planned driving path outside

the vehicle through the exterior display unit corresponding to the to-be-displayed number.

[0120] In this embodiment, the device can pre-acquire the display area corresponding to each

exterior display unit and construct a preset mapping relationship based on the coordinate

information corresponding to each display area and the corresponding number of the exterior display

unit. In actual use, the device can determine whether the current vehicle speed is lower than a preset

vehicle speed threshold. If so, it can acquire the planned driving path of the to-be-displayed vehicle

and determine the path points in the planned driving path. A rectangular coordinate system is

constructed based on the center position of the to-be-displayed vehicle, and the coordinate

information corresponding to each path point is determined based on the rectangular coordinate

system. The to-be-displayed number corresponding to each coordinate information is determined

based on the preset mapping relationship, and the planned driving path is displayed externally

through the exterior display unit corresponding to the to-be-displayed number. Since this

embodiment can display the planned driving path outside the vehicle for pedestrians to observe and

prevent accidental entry, compared to existing methods where pedestrians cannot know the vehicle’s

driving path, this embodiment improves safety. At the same time, because the vehicle’s driving path

is indicated to pedestrians outside the vehicle, pedestrians will not enter the driving area, thus

improving the vehicle’s driving efficiency.

[0121] In one implementation, the coordinate determination module 901 is further configured to

acquire a display area corresponding to each of the exterior display units, and determine coordinate

information corresponding to each display area; and acquire a number corresponding to each of the

exterior display units, and construct a preset mapping relationship based on each coordinate

information and the corresponding number
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[0122] In one implementation, the coordinate determination module 901 is further configured to

acquire a current vehicle speed of the to-be-displayed vehicle, and judge whether the current vehicle

speed is lower than a preset vehicle speed threshold; if so, execute the step of acquiring the planned

driving path of the to-be-displayed vehicle.

[0123] Based on the first embodiment of the apparatus for displaying a driving path outside a

vehicle described in the present application, a second embodiment of the apparatus for displaying a

driving path outside a vehicle of the present application is proposed.

[0124] In this embodiment, the coordinate determination module 901 is further configured to

acquire the planned driving path of the to-be-displayed vehicle, and determine a current driving path

within a preset distance threshold according to the planned driving path and a current position of the

to-be-displayed vehicle; and determine the coordinate information corresponding to each path point

in the current driving path.

[0125] The path display module 903 is also configured to displaying the current driving path

outside the vehicle through the exterior display unit corresponding to the to-be-displayed number.

[0126] In one implementation, the coordinate determination module 901 is further configured to

determine whether the current driving state of the to-be-displayed vehicle is in a parking entry state

based on the planned driving path; if so, it obtains the parking space position of the target parking

space and determines the parking entry distance between the current position of the to-be-displayed

vehicle and the parking space position; when the parking entry distance exceeds a preset distance

threshold, it executes the step of determining the current driving path within the preset distance

threshold according to the planned driving path and the current position of the to-be-displayed

vehicle.

[0127] In one implementation, the coordinate determination module 901 is further configured to,

when the parking entry distance does not exceed the preset distance threshold, take the parking entry

distance as the preset distance threshold, and execute the step of determining the current driving

path within the preset distance threshold according to the planned driving path and the current

position of the to-be-displayed vehicle.

[0128] Based on the above embodiments of the apparatus for displaying a driving path outside a

vehicle of the present application, a third embodiment of the apparatus for displaying a driving path

outside a vehicle of the present application is proposed.

[0129] In this embodiment, the coordinate determination module 901 is further configured to
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obtain the current gear of the to-be-displayed vehicle, and determine the current driving direction

based on the current gear.

[0130] The path display module 903 is also used to display the current driving direction outside

the vehicle through the exterior display unit.

[0131] Other embodiments or specific implementations of the apparatus for displaying a driving

path outside a vehicle of the present application can be found in the above-described method

embodiments, and will not be repeated here.

[0132] In this document, the terms “comprising”, “including” or any other variations thereof are

intended to cover non-exclusive inclusion, such that a process, method, article, or system that

includes a list of elements includes not only those elements but also other elements not expressly

listed, or elements inherent to such a process, method, article, or system. Without further limitation,

an element defined by the phrase “comprising a...” does not exclude the presence of other identical

elements in the process, method, article, or system that includes that element.

[0133] The sequence numbers of the embodiments in the present application are for descriptive

purposes only and do not represent the superiority or inferiority of the embodiments.

[0134] Through the above description of the embodiments, those skilled in the art can clearly

understand that the methods of the above embodiments can be implemented by means of software

plus necessary general-purpose hardware platforms. Of course, they can also be implemented by

hardware, but in many cases the former is a better implementation method. Based on this

understanding, the technical solution of the present application, in essence, or the part that

contributes to the related art, can be embodied in the form of a software product. This computer

software product is stored in a storage medium (such as read-only memory/random access memory,

magnetic disk, optical disk) and includes several instructions to cause a terminal device (which may

be a mobile phone, computer, server, or network device, etc.) to execute the methods described in

the various embodiments of the present application.

[0135] The above are merely embodiments of the present application and do not limit the patent

scope of the present application. Any equivalent structural or procedural transformations made using

the content of the present application’s specification and drawings, or direct or indirect applications

in other related technical fields, are similarly included within the patent protection scope of the

present application.
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CLAIMS

What is claimed is:

1. A method for displaying a driving path outside a vehicle, applied to the vehicle equipped

with a plurality of exterior display units, comprising:

acquiring a planned driving path of a to-be-displayed vehicle, and determining coordinate

information corresponding to each path point in the planned driving path;

determining a to-be-displayed number corresponding to each coordinate information based on a

preset mapping relationship, wherein the to-be-displayed number is a number corresponding to an

exterior display unit; and

displaying the planned driving path outside the vehicle through the exterior display unit

corresponding to the to-be-displayed number.

2. The method for displaying the driving path outside the vehicle according to claim 1,

wherein:

the acquiring the planned driving path of the to-be-displayed vehicle, and determining

coordinate information corresponding to each path point in the planned driving path comprises:

acquiring the planned driving path of the to-be-displayed vehicle, and determining a current

driving path within a preset distance threshold according to the planned driving path and a current

position of the to-be-displayed vehicle; and

determining coordinate information corresponding to each path point in the current driving path;

and

the displaying the planned driving path outside the vehicle through the exterior display unit

corresponding to the to-be-displayed number comprises:

displaying the current driving path outside the vehicle through the exterior display unit

corresponding to the to-be-displayed number.

3. The method for displaying the driving path outside the vehicle according to claim 2, wherein

after the acquiring the planned driving path of the to-be-displayed vehicle, the method further

comprises:

determining whether a current driving state of the to-be-displayed vehicle is a parking entry
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state based on the planned driving path;

in response to that the current driving state of the to-be-displayed vehicle is the parking entry

state, acquiring a parking space position of a target parking space, and determining a parking entry

distance between the current position of the to-be-displayed vehicle and the parking space position;

and

in response to that the parking entry distance exceeds the preset distance threshold, determining

the current driving path within the preset distance threshold according to the planned driving path

and the current position of the to-be-displayed vehicle.

4. The method for displaying the driving path outside the vehicle according to claim 3, wherein

after the determining the parking entry distance between the current position of the to-be-displayed

vehicle and the parking space position, the method further comprises:

in response to that the parking entry distance does not exceed the preset distance threshold,

taking the parking entry distance as the preset distance threshold, and determining the current

driving path within the preset distance threshold according to the planned driving path and the

current position of the to-be-displayed vehicle.

5. The method for displaying the driving path outside the vehicle according to claim 2,

wherein:

after the determining the coordinate information corresponding to each path point in the current

driving path, the method further comprises:

acquiring a current gear of the to-be-displayed vehicle, and determining a current driving

direction according to the current gear; and

after the displaying the current driving path outside the vehicle through the exterior display unit

corresponding to the to-be-displayed number, the method further comprises:

displaying the current driving direction outside the vehicle through the exterior display unit.

6. The method for displaying the driving path outside the vehicle according to claim 1, wherein

before the acquiring the planned driving path of the to-be-displayed vehicle, the method further

comprises:

acquiring a display area corresponding to each of the exterior display units, and determining
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coordinate information corresponding to each display area; and

acquiring a number corresponding to each of the exterior display units, and constructing a

preset mapping relationship based on each coordinate information and the corresponding number.

7. The method for displaying the driving path outside the vehicle according to any one of

claims 1 to 6, wherein before the acquiring the planned driving path of the to-be-displayed vehicle,

the method further comprises:

acquiring a current vehicle speed of the to-be-displayed vehicle, and determining whether the

current vehicle speed is lower than a preset vehicle speed threshold; and

in response to that the current vehicle speed is lower than a preset vehicle speed threshold,

acquiring the planned driving path of the to-be-displayed vehicle.

8. The method for displaying the driving path outside the vehicle according to claim 1, wherein

the acquiring the planned driving path of the to-be-displayed vehicle and determining coordinate

information corresponding to each path point in the planned driving path comprises:

acquiring the planned driving path of the to-be-displayed vehicle, and determining path points

in the planned driving path;

constructing a rectangular coordinate system based on a center position of the to-be-displayed

vehicle; and

determining the coordinate information corresponding to each path point based on the

rectangular coordinate system.

9. The method for displaying the driving path outside the vehicle according to claim 1, wherein

after the determining the to-be-displayed number corresponding to each coordinate information

based on the preset mapping relationship, the method further comprises:

controlling the exterior display unit corresponding to the to-be-displayed number to light up,

and displaying the corresponding planned driving path outside the vehicle.

10. The method for displaying the driving path outside the vehicle according to claim 1,

wherein a current driving state of the to-be-displayed vehicle is divided into a parking entry state

and a normal driving state.
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11. An apparatus for displaying a driving path outside a vehicle, comprising:

a coordinate determination module, configured to acquire a planned driving path of a

to-be-displayed vehicle, and determine coordinate information corresponding to each path point in

the planned driving path;

a number determination module, configured to determine a to-be-displayed number

corresponding to each coordinate information based on a preset mapping relationship, wherein the

to-be-displayed number is a number corresponding to an exterior display unit; and

a path display module, configured to display the planned driving path outside the vehicle

through the exterior display unit corresponding to the to-be-displayed number.

12. A device for displaying a driving path outside a vehicle, comprising:

a memory;

a processor; and

a program for displaying the driving path outside the vehicle stored on the memory and

executable on the processor, wherein the program for displaying the driving path outside the vehicle

is configured to implement the steps of the method for displaying the driving path outside the

vehicle according to any one of claims 1 to 10.

13. A storage medium, wherein a program for displaying a driving path outside a vehicle is

stored on the storage medium, and when executed by a processor, the program for displaying the

driving path outside the vehicle implements the steps of the method for displaying the driving path

outside the vehicle according to any one of claims 1 to 10.
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