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(37) ABSTRACT

Disclosed are a navigation device linked to a vehicle, an
augmented reality (AR) platiorm apparatus, an AR platiorm
system including the same, and an operating method thereof.
The navigation device linked to the vehicle may operate to
present an AR coupon in a driving 1mage acquired through
a vision sensor of the vehicle and to download a coupon
corresponding to the AR coupon when the vehicle passes
through a physical location corresponding to a display area
where the AR coupon 1s displayed. By providing coupon
information filtered based on user imnformation and/or sens-
ing data of the vehicle as an AR coupon 1n the driving image
of the vehicle, it 1s possible to mtuitively provide coupon
information useful and suitable for a driver.
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FIG. 1
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FIG. 2
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1100

RECEIVE SENSING DATA OF INTEROPERATING VEHICLE AND
TRANSMIT REQUEST FOR ASSOCIATED MAP INFORMATION TO CLOUD 1110
SERVER IN RESPONSE TO REQUEST RECEIVED FROM USER TERMINAL

CALCULATE SPATIAL COORDINATES FOR BUILDING AREA INCLUDING

AT LEAST PLURALITY OF PIECES OF POI INFORMATION AND 1190
ACQUIRE FLOOR NUMBER INFORMATION FOR PLURALITY OF PIECES
OF POI INFORMATION ON BASIS OF RECEIVED MAP INFORMATION

CALCULATE REFERENCE POINT OF BUILDING AREA FOR DISPLAYING

PLURALITY OF PIECES OF POI INFORMATION AND RELATED 1130

CONTENT INFORMATION ON BASIS OF SENSING DATA OF VEHICLE

AND SPATIAL COORDINATES AND FLOOR NUMBER INFORMATION FOR
BUILDING AREA

PERFORM RENDERING REQUEST FOR DISPLAYING AR DIGITAL
SIGNAGE CORRESPONDING TO CONTENT INFORMATION IN DISPLAY 1140
AREA DETERMINED BASED ON CALCULATED REFERENCE POINT

TRANSMIT RESULT OF RENDERING REQUEST TO USER TERMINAL
AND TRANSMIT IMAGE INFORMATION REQUEST SUCH THAT USER
TERMINAL MAPS IMAGE OF AR DIGITAL SIGNAGE CORRESPONDING 1150
TO RESULT OF RENDERING REQUEST TO DISPLAY AREA IN
BUILDING AREA OF DIVING SCREEN ON FLOOR-BY-FLOOR BASIS
AND OUTPUTS THE MAPPED IMAGE
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RECEIVE COUPON INFORMATION ASSOCIATED WITH
CURRENT LOCATION OF VEHICLE AND ASSOCIATE THE 1810
COUPON INFORMATION WITH MAP INFORMATION

FILTER COUPON INFORMATION ON BASIS OF SENSING 1820
DATA OF VEHICLE
DETERMINE DISPLAY AREA BASED ON POI INFORMATION
CORRESPONDING TO COUPON INFORMATION AND MAP AND 1830

DISPLAY AR COUPON IN DISPLAY AREA OF DRIVING
IMAGE

DOWNLOAD COUPON CORRESPONDING TO AR COUPON ON
BASIS OF DISTANCE INFORMATION BETWEEN LOCATION 1840
OF VEHICLE AND DISPLAY AREA OF AR COUPON
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NAVIGATION DEVICE LINKED TO
VEHICLE, AR PLATFORM APPARATUS, AR
PLATFORM SYSTEM COMPRISING SAME,

AND OPERATION METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application 1s the National Stage filing under
35 U.S.C. 371 of International Application No. PCT/

KR2022/000442, filed on Jan. 11, 2022, which claims the
benefit of earlier filing date of and right of priornty to Korean
Patent Application No. 10-2021-0004116, filed on Jan. 12,
2021, the contents of which are all hereby incorporated by
reference herein 1n their entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a navigation
device linked to a vehicle, an augmented reality (AR)
platform device, an AR platform system including the same,
and an operating method thereof, and more particularly, to a
navigation device linked to a vehicle implemented to acquire
a downloadable AR coupon presented during driving, an AR
platform, an AR platform system including the same, and an
operating method thereof.

BACKGROUND ART

[0003] For safety and convenience of a user who uses a
vehicle, various sensors and devices are disposed at the
vehicle, and functions of the vehicle are diversified. The
tfunctions of the vehicle may be divided 1nto a convenience
function for promoting driver’s convenience, and a safety
function for enhancing safety of the driver and/or pedestri-
ans

[0004] The convenmience function of the vehicle has a
development motive associated with the driver’s conve-
nience, such as providing infotainment (information+enter-
tainment) to the vehicle, supporting a partially autonomous
driving function, or helping the driver ensuring a field of
vision at mght or at a blind spot. For example, the conve-
nience functions may include various functions, such as an
active cruise control (ACC), a smart parking assist system
(SPAS), a night vision (NV), a head up display (HUD), an
around view momtor (AVM), an adaptive headlight system
(AHS), and the like.

[0005] The safety function of the vehicle 1s a technique of
ensuring safeties of the driver and/or pedestrians, and may
include various functions, such as a lane departure warning
system (LDWS), a lane keeping assist system (LKAS), an
autonomous emergency braking (AEB), and the like.

[0006] Recently, a technology for augmented reality (AR)
that outputs a graphic object through a vehicle’s windshield
or head-up display (HUD) or that outputs a graphic object to
an 1mage captured by a camera to additionally output the
graphic object to the real world 1s being actively developed.
In particular, by utilizing such AR technology, the develop-
ment of technologies for guiding a route to a driver through
AR technology or for exposing various additional informa-
tion or advertisements related to points of interest (POI)
existing on a route 1s expanding.

[0007] Meanwhile, various guidance or advertisements
through AR technology are expressed in the form of AR
objects over an actual driving image. Thus, there was a sense

Oct. 19, 2023

of separation from reality, and there were limitations 1n
providing a variety ol information at once.

[0008] Also, there 1s a limitation 1n that when various
announcements or advertisements through augmented real-
ity (AR) technology are displayed on a driving image as
described above, a building’s shape based on a driver’s
viewing angle, a vehicle driving situation, a driver’s indi-
vidual tendency, and nearby traflic and structural environ-
ments cannot be flexibly reflected.

[0009] Meanwhile, coupon information may be presented
by expanding various guides or advertisements through
augmented reality (AR) technology. However, there are
problems about which coupon information 1s to be displayed
using AR technology and how a driver can obtain the
displayed coupon information, in that the purpose of this
coupon 1mnformation 1s not to provide information but for the
user to obtain and use 1t to receive final benefits.

DISCLOSURE OF INVENTION

Technical Problem

[0010] The present disclosure aims to solve the above and
other problems.
[0011] According to some embodiments of the present

disclosure, an object of the present disclosure 1s to provide
a vehicle-linked navigation device capable of providing
augmented reality (AR) digital signage similar to a real
signboard on a driving 1image of a vehicle, an AR platform
apparatus, an AR platform system including the same, and
an operating method thereof.

[0012] Also, according to some embodiments of the pres-
ent disclosure, another object of the present disclosure 1s to
provide a vehicle-linked navigation device capable of pro-
viding not only one piece of but a plurality of pieces of AR
digital signage at positions corresponding to a plurality of
points of interest (POIs) of a building on a floor-by-floor
basis, an AR platform apparatus, an AR platform system
including the same, and an operating method thereof.

[0013] Also, according to some embodiments of the pres-
ent disclosure, still another object of the present disclosure
1s to provide a vehicle-linked navigation device capable of
receiving coupon information regarding information on
nearby POIs in the form of an AR object while the vehicle
1s driving and capable of automatically acquiring coupons
without interfering with the vehicle driving, an AR platform
apparatus, an AR platform system including the same, and
an operating method.

Solution to Problem

[0014] To this end, a navigation device linked to a vehicle
according to the present disclosure may operate to present an
augmented reality (AR) coupon 1n a driving 1mage acquired
through a vision sensor of the vehicle and to download a
coupon corresponding to the AR coupon when the vehicle
passes through a location where the AR coupon 1s displayed.

[0015] To this end, the navigation device communicates
with an AR platform providing apparatus for associating
map information including point of interest (POI) informa-
tion with coupon mformation collected based on the current
location of the vehicle, performing filtering based on sensing
data of the vehicle, and performing a rendering request for
the AR coupon.
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[0016] Also, the AR platform providing apparatus may
request coupon registration by delivering information on the
coupon downloaded by the navigation device 1n communi-
cation with a server for managing coupons. Then, the server
registers the coupon after validation based on the recerved
coupon information.

[0017] Also, one or more mobile terminals may execute a
preset application to access the navigation device and the
AR platform providing apparatus and may download the
registered coupon from the server on the basis of the result
ol user authentication.

[0018] A navigation device linked to a vehicle according
to the present disclosure may include a display; a commu-
nication unit configured to communicate with a system for
providing an augmented reality (AR) platform; a coupon
service 1nterface configured to communicate with a server
for managing coupons through an interface of the system;
and a control unit configured to: transmit, to the system, a
request for associating coupon information from the coupon
service 1terface with a current location of the vehicle with
map information; receive, from the system, an AR matching
result which comprises filtered coupon information associ-
ated with point of interest (POI) information of the map
information, wherein the filtered coupon information 1is
filtered based on sensing data of the vehicle; transmiut, to the
system, a rendering request for displaying an AR coupon
corresponding to the filtered coupon information in a display
area determined based on the location of the POI informa-
tion; recerve a rendering result and map and display via the
display the AR coupon 1in the display area included 1n a
driving 1mage acquired through a vision sensor of the
vehicle 1 real time; download a coupon corresponding to
the AR coupon based on a distance between the vehicle and
a physical location corresponding to the display area of the
AR coupon; and transmit information related to the down-
loaded coupon to the system and request the system to
upload the information related to the downloaded coupon to
the server for managing coupons

[0019] In an embodiment, the coupon 1s downloaded
based on the current location of the vehicle and a physical
location corresponding to the display area of the AR coupon
being less than or equal to a predetermined threshold dis-
tance as determined based on the sensing data.

[0020] In an embodiment, the transmitted information
related to the downloaded coupon comprises user informa-
tion, point-of-interest (POI) information, and coupon infor-
mation corresponding to the downloaded coupon.

[0021] In an embodiment, the coupon 1s downloaded 1n
response to a selection input for the AR coupon displayed in
the display area of the driving image.

[0022] In an embodiment, the display area is associated
with the current location of the vehicle and a preset desti-
nation.

[0023] In an embodiment, based on the preset destination
being set as the POI mformation and a distance from the
current location of the vehicle to the preset destination 1s
greater than or equal to a threshold distance range, the
display area 1s determined as a front or a side of a building
corresponding to the POI information and the AR coupon 1s
displayed in the display area 1n a digital signage form.

[0024] In an embodiment, based on the preset destination
being set as the POI mformation and a distance from the
current location of the vehicle to the preset destination 1s less
than a threshold distance range, the display area 1s set as an
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AR carpet on a road 1n the driving 1image for guiding entry
to the preset destination and the AR coupon 1s displayed on
the AR carpet.

[0025] In an embodiment, a varied AR coupon 1s mapped
and displayed on the front or side of a building correspond-
ing to the POI information in the driving image in a digital
signage form while the AR coupon 1s displayed on the AR
carpet.

[0026] Inan embodiment, the coupon is downloaded when
the vehicle passes through a physical location of the POI
information corresponding to the AR coupon.

[0027] In an embodiment, a plurality of coupons corre-
sponding to a plurality of AR coupons are downloaded when
the vehicle enters physical location corresponding to the POI
information, and information related to the plurality of
downloaded coupons 1s transmitted to the system.

[0028] In an embodiment, the control umt 1s further con-
figured to display identification information for sharing the
downloaded coupon with a mobile terminal, wherein the
mobile terminal scans the displayed identification informa-
tion to download the coupon on the basis of user authenti-
cation.

[0029] According to an embodiment of the present disclo-
sure, an augmented reality (AR) platform providing appa-
ratus linked to a vehicle may include a communication
module configured to communicate with a navigation device
linked to the vehicle; a coupon management interface con-
figured to communicate with a server for managing coupons;
a memory;, and at least one processor communicatively
connected to the memory and configured to execute at least
computer-readable program included 1 the memory,
wherein the at least one program includes instructions to:
receive coupon information associated with a current loca-
tion of the vehicle from the server and associate the coupon
information with map information in response to a request
received from the navigation device; filter the received
coupon information on the basis of sensing data of the
vehicle; perform rendering for displaying an AR coupon
corresponding to the filtered coupon information 1n a display
area determined based on point-of-interest (POI) informa-
tion corresponding to the coupon information; transmit a
rendering result to the navigation device and transmit a
request for the navigation device to map and display an AR
coupon corresponding to the rendering result 1n a display
area 1mcluded 1n a driving image acquired through a vision
sensor 1n real time; and transmit registration mnformation of
a coupon corresponding to the AR coupon to the server for
downloading the AR coupon based on a distance between
the location of the vehicle and a physical location corre-
sponding to the display area to which the AR coupon 1s
mapped.

[0030] In an embodiment, the registration information of
the coupon 1ncludes coupon information, a usage status, an
expiration date, POI information, and user information of
the coupon.

[0031] In an embodiment, the filtering of the received
coupon 1nformation 1s performed based on the sensing data
of the vehicle including status information of the vehicle,
information on the current location of the vehicle, informa-
tion on a preset destination, and mformation on a driving
time of the vehicle.

[0032] In some embodiments, the communication module
comprises a sub-module configured to perform communi-
cation with a mobile terminal, and wherein the at least one
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program further includes instructions for the at least one
processor to, 1 response to receiving a signal for accessing,
the AR platiorm providing apparatus through a preset appli-
cation, request the mobile terminal to perform user authen-
tication and download a coupon uploaded to the server on
the basis of the user authentication.

[0033] In an embodiment, based on a determination using
the sensing data of the vehicle that a distance between the
current location of the vehicle and a physical location
corresponding to the display area of the AR coupon 1s less
than or equal to a predetermined threshold distance, the at
least one processor downloads the coupon corresponding to
the AR coupon, transmits the coupon to the navigation
device, and transmits information related to the downloaded
coupon to the server.

[0034] Also, an augmented reality (AR) platform provid-
ing system according to the present disclosure may include
a server for managing coupons; an AR platform providing
apparatus configured to communicate with the server; a
navigation device linked to a vehicle; and a mobile terminal,
wherein the AR platform providing apparatus receives cou-
pon information associated with a current location of the
vehicle from the server and associates the coupon iforma-
tion with map imformation in response to a request receirved
from the navigation device, filters the recerved coupon
information on the basis of sensing data of the vehicle, and
performs rendering for displaying an AR coupon corre-
sponding to the filtered coupon information 1n a display area
determined based on point-of-interest (POI) information
corresponding to the coupon information, the navigation
device receives a rendering result, maps and displays, 1n real
time, an AR coupon corresponding to the received result in
a display area included 1n a driving 1image acquired through
a vision sensor, downloads a coupon corresponding to the
AR coupon when it 1s detected that the vehicle approaches
within a certain range from a physical location correspond-
ing to the display area of the AR coupon, and transmits
information related to the downloaded coupon to the system
to request the system to upload the information related to the
downloaded coupon to the server, the server performs vali-
dation of the information related to the downloaded coupon
received from the system and stores the information related
to the downloaded coupon in a database and registers the
coupon on the basis of a result of the validation, and the
mobile terminal executes a preset application to access the
AR platform providing apparatus and downloads a coupon
uploaded to the server on the basis of a result of the user
authentication.

Advantageous Effects of Invention

[0035] The advantages eflects of the digital signage plat-
form providing apparatus, the operating method thereof, and
the system including the same according to the present
disclosure are as follows.

[0036] According to some embodiments of the present
disclosure, by mapping augmented reality (AR) signage to a
building 1 a driving image and displaying the AR signage
to be closely similar to a real signboard, 1t 1s possible to
solve the awkwardness caused by artificially displaying an
AR object on a driving route screen in a conventional
manner.

[0037] According to some embodiments of the present
disclosure, it 1s possible to solve the conventional limitation
of displaying only one advertisement 1n one area even 1f
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augmented reality (AR) technology 1s used, and thus advan-
tageously, it 1s possible to provide extensibility for providing
a plurality of various advertisements to one building.
[0038] According to an embodiment of the present disclo-
sure, by linking map information and coupon information
and providing coupon information filtered based on user
information and/or sensing data of a vehicle as an AR
coupon 1n a driving 1mage of the vehicle, 1t 1s possible to
intuitively provide coupon information that 1s useful and
suitable for a driver.

[0039] According to an embodiment of the present disclo-
sure, when a vehicle approaches a location corresponding to
an AR coupon, the vehicle can download the coupon without
requiring an additional operation for acquiring the coupon.
Thus, i1t 1s possible to naturally acquire coupons while
performing safe driving. Also, by allowing a user to easily
share a coupon downloaded through a vehicle using a
mobile terminal, usability 1s also enhanced.

BRIEF DESCRIPTION OF DRAWINGS

[0040] FIG. 1 1s a diagram illustrating an exemplary
vehicle according to an implementation.

[0041] FIG. 2 1s a diagram 1llustrating the vehicle accord-
ing to the implementation at various angles.

[0042] FIGS. 3 and 4 are diagrams illustrating the interior
of the vehicle.
[0043] FIGS. 5 and 6 are diagrams illustrating various

objects related to drniving (traveling) of the vehicle.

[0044] FIG. 7 1s a block diagram 1llustrating the vehicle 1n
accordance with the implementation.

[0045] FIG. 8 1s a block diagram showing communication
with a digital signage platform providing apparatus, a user
terminal, and a cloud server according to an embodiment of
the present disclosure.

[0046] FIG. 9 15 a block diagram showing that an infor-
mation processing system related to an embodiment of the

present disclosure communicates with a plurality of user
terminals.

[0047] FIG. 10 1s a diagram 1illustrating a configuration of
a digital signage platform providing apparatus according to
an embodiment of the present disclosure.

[0048] FIG. 11 1s a representative tlowchart 1llustrating an
operating method of a digital signage platform providing
apparatus according to an embodiment of the present dis-
closure.

[0049] FIGS. 12 and 13 are diagrams 1llustrating a method

of arranging AR digital signage in a building area of a
driving 1mage on a ftloor-by-tfloor basis according to an
embodiment of the present disclosure.

[0050] FIG. 14 1s a diagram illustrating a method of
selecting a display area of floorwise augmented reality (AR)
digital signage on the basis of the shape of a building area
according to an embodiment of the present disclosure.

[0051] FIG. 15 1s a diagram illustrating a method of
selecting a display area of tloorwise AR digital signage on
the basis of vehicle driving information according to an
embodiment of the present disclosure.

[0052] FIG. 16 1s a diagram illustrating a method of
mapping floorwise AR digital signage to an AR carpet rather
than a building according to an embodiment of the present
disclosure.

[0053] FIG. 17 1s a diagram showing an aspect 1n which an
AR platform providing apparatus, a vehicle navigation
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device, a coupon server, and a mobile terminal communicate
with each other according to an embodiment of the present
disclosure.

[0054] FIG. 18 i1s a representative tlowchart 1llustrating a
method of acquiring an AR coupon according to the opera-
tion of the navigation device and the AR platform providing
apparatus according to an embodiment of the present dis-
closure.

[0055] FIG. 19 1s a diagram illustrating a method of
acquiring a coupon on the basis of a distance between an AR
coupon and the current location of a vehicle according to an
embodiment of the present disclosure.

[0056] FIG. 20 1s a diagram illustrating a method of
selectively acquiring a presented AR coupon according to an
embodiment of the present disclosure.

[0057] FIGS. 21, 22, and 23 are diagrams 1illustrating a
method of changing the displaying of an AR coupon accord-
ing to how close a vehicle 1s to 1ts destination when a POI
location corresponding to the AR coupon 1s set as the
destination according to an embodiment of the present
disclosure.

[0058] FIG. 24 1s a diagram related to the description of
the acquisition time and range of an AR coupon according,
to an embodiment of the present disclosure.

[0059] FIG. 25 15 a diagram illustrating a method of a
mobile terminal sharing coupon information downloaded to
a vehicle navigation device according to an embodiment of
the present disclosure.

[0060] FIGS. 26, 27, and 28 are exemplary diagrams
illustrating a method of displaying, linking, and using cou-
pon information shared with a mobile terminal according to
an embodiment of the present disclosure.

[0061] FIG. 29 15 a block diagram 1llustrating a method of

operating a vehicle navigation device in conjunction with a
vehicle, a coupon server, and an AR platform providing
apparatus according to an embodiment of the present dis-
closure.

MODE FOR THE INVENTION

[0062] Description will now be given 1n detail according
to exemplary embodiments disclosed herein, with reference
to the accompanying drawings. For the sake of brief descrip-
tion with reference to the drawings, the same or equivalent
components may be provided with the same or similar
reference numbers, and description thereol will not be
repeated. In general, a suihix such as “module” and “unit”
may be used to refer to elements or components. Use of such
a suilix herein 1s merely mtended to facilitate description of
the specification, and the sufhx itself 1s not intended to give
any special meaning or function. In describing the present
disclosure, if a detailed explanation for a related known
function or construction 1s considered to unnecessarily
divert the gist of the present disclosure, such explanation has
been omitted but would be understood by those skilled in the
art. The accompanying drawings are used to help easily
understand the technical 1dea of the present disclosure and it
should be understood that the idea of the present disclosure
1s not limited by the accompanying drawings. The 1dea of the
present disclosure should be construed to extend to any
alterations, equivalents and substitutes besides the accom-
panying drawings.

[0063] It will be understood that although the terms first,
second, etc. may be used herein to describe various ele-
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ments, these elements should not be limited by these terms.
These terms are generally only used to distinguish one
clement from another.

[0064] It will be understood that when an element 1s
referred to as being “connected with” another element, the
clement can be connected with the another element or
intervening elements may also be present. In contrast, when
an element 1s referred to as being “directly connected with”
another element, there are no intervening elements present.

[0065] A singular representation may include a plural
representation unless 1t represents a definitely different
meaning from the context.

[0066] Terms such as “include” or “has” are used herein
and should be understood that they are intended to indicate
an existence of several components, functions or steps,
disclosed 1n the specification, and 1t 1s also understood that
greater or fewer components, functions, or steps may like-
wise be utilized.

[0067] A vehicle according to an embodiment of the
present disclosure may be understood as a conception
including cars, motorcycles and the like. Hereinafter, the
vehicle will be described based on a car.

[0068] The vehicle according to the embodiment of the
present disclosure may be a vehicle including any of an
internal combustion engine car having an engine as a power
source, a hybrid vehicle having an engine and an electric
motor as power sources, an electric vehicle having an
clectric motor as a power source, and the like.

[0069] In the following description, a left side of a vehicle
refers to a left side with respect to a driving direction of the
vehicle, and a right side of the vehicle refers to a right side
with respect to the driving direction.

[0070] In the present disclosure, “system” may include at
least one of a server apparatus and a cloud apparatus, but 1s
not limited thereto. For example, the system may be com-
posed of one or more server apparatuses. As another
example, the system may be composed of one or more server
apparatuses. As still another example, the system may be
operated by configuring a server apparatus and a cloud
apparatus.

[0071] Inthe present disclosure, a “user terminal” or “user
client” may be referred to as including a computing device
and/or system or a user of a user terminal capable of
communicating with a vehicle (or a vehicular electronic
device, apparatus, or system provided in a vehicle) and an
AR digital signage platform providing apparatus or system.

[0072] In the present disclosure, a “digital signage plat-
form” may provide an embedded, an apparatus-based, or a
cloud-based platform capable of Platform as a Service
(PaaS) and/or Machine Learning as a Service (MLaaS). This
digital signage platform 1s related to a method or operation
of providing AR digital signage.

[0073] In the present disclosure, “map information” may
be referred to as including images captured by a vision
sensor such as a camera, two-dimensional (2D) map infor-
mation, three-dimensional (3D) map information, a digital-
twin 3D map, and map information in real/virtual space.

[0074] In the present disclosure, “point of interest (POI)
information” indicates a point of interest selected based on
the map information and may include pre-registered POI
information (POIs stored in a map of a cloud server),
user-set POI information (e.g., home, school, company,
etc.), driving-related POI information (e.g., destination,
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stopover, gas station, rest area, parking lot, etc.). Such POI
information may be updated based on the current location of
the vehicle 1n real time.

[0075] In the present disclosure, “driving image” 1s
obtained through a vision sensor of or near a vehicle and, for
example, may include an image acquired or projected
through a vision sensor (a camera, a laser sensor for images,
etc.) during the driving of the vehicle and a real 1mage or a
virtual space image projected onto the vehicle’s windshield.
That 1s, the driving image may be referred to as including an
image output through a display, an image projected through
a laser sensor, or a real image seen through a vehicle

windshield.

[0076] FIGS. 1 and 2 illustrate the exterior of a vehicle
according to an implementation and

[0077] FIGS. 3 and 4 1illustrate the interior of the vehicle.

[0078] FIGS. 5 and 6 are diagrams illustrating various
objects related to driving (traveling) of the vehicle.

[0079] FIG. 7 1s a block diagram 1illustrating the vehicle 1n
accordance with the implementation. FIG. 7 1s a block
diagram 1llustrating the vehicle according to the implemen-
tation.

[0080] As illustrated in FIGS. 1 to 7, a vehicle 100 may
include wheels turming by a driving force, and a steering
iput device 510 for adjusting a driving (traveling, ongoing,
moving) direction of the vehicle 100.

[0081] The vehicle 100 may be an autonomous vehicle.
The vehicle 100 may be switched into an autonomous mode
or a manual mode based on a user input. For example, the
vehicle may be switched from the manual mode into the
autonomous mode or from the autonomous mode into the
manual mode based on a user iput recerved through a user

interface apparatus (heremaftter, referred to as ‘user termi-
nal’) 200.

[0082] The vehicle 100 may be switched into the autono-
mous mode or the manual mode based on driving environ-
ment information. The driving environment information
may be generated based on object information provided
from an object detecting apparatus 300. For example, the
vehicle 100 may be switched from the manual mode 1nto the
autonomous mode or from the autonomous module into the
manual mode based on driving environment information
generated 1 the object detecting apparatus 300. In an
example, the vehicle 100 may be switched from the manual
mode 1nto the autonomous mode or from the autonomous
module 1nto the manual mode based on driving environment

information received through a communication apparatus
400.

[0083] The vehicle 100 may be switched from the manual
mode 1nto the autonomous mode or from the autonomous
module 1into the manual mode based on information, data or
signal provided from an external device.

[0084] When the vehicle 100 1s driven 1 the autonomous
mode, the autonomous vehicle 100 may be driven based on
an operation system 700. For example, the autonomous
vehicle 100 may be driven based on information, data or
signal generated 1 a driving system 710, a parking exit
system 740, or a parking system 750.

[0085] When the vehicle 100 1s driven 1n the manual
mode, the autonomous vehicle 100 may receive a user input
for driving through a driving control apparatus 500. The
vehicle 100 may be driven based on the user input recerved
through the driving control apparatus 300.
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[0086] An overall length refers to a length from a front end
to a rear end of the vehicle 100, a width refers to a width
from the left side to the right side of the vehicle 100, and a
height refers to a length from a bottom of a wheel to a roof.
In the following description, an overall-length direction L
may refer to a direction which 1s a criterion for measuring,
the overall length of the vehicle 100, a width direction W
may refer to a direction that 1s a criterion for measuring a
width of the vehicle 100, and a height direction H may refer
to a direction that 1s a criterion for measuring a height of the
vehicle 100

[0087] As illustrated in FIG. 7, the vehicle 100 may
include a user interface apparatus (hereinafter, referred to as
‘user terminal’) 200, an object detecting apparatus 300, a
communication apparatus 400, a driving control apparatus
500, a vehicle operating apparatus 600, an operation system
700, a navigation system 770, a sensing unit 120, an
interface unit 130, a memory 140, a controller 170 and a
power supply unit 190.

[0088] In some implementations, the vehicle 100 may
include more components 1n addition to components to be
explained 1n this specification or may not include some of
those components to be explained 1n this specification.
[0089] The user nterface apparatus 200 1s an apparatus for
communication between the vehicle 100 and a user. The user
interface apparatus 200 may receive a user mput and provide
information generated in the vehicle 100 to the user. The
vehicle 100 may implement user interfaces (Uls) or user
experiences (UXs) through the user interface apparatus
(heremafiter, referred to as ‘user terminal’) 200.

[0090] The user interface apparatus 200 may include an
input unit 210, an nternal camera 220, a biometric sensing
unmt 230, an output unit 250 and at least one processor, such
as processor 270. In some 1mplementations, the user inter-
face apparatus 200 may include more components i addi-
tion to components to be explained 1n this specification or
may not iclude some of those components to be explained
in this specification.

[0091] The mput unit 210 may allow the user to nput
information. Data collected in the mput unit 210 may be
analyzed by the processor 270 and processed as a user’s
control command.

[0092] The mput unit 210 may be disposed inside the
vehicle. For example, the input unit 210 may be disposed on
one area of a steering wheel, one area of an instrument panel,
one area of a seat, one area of each pillar, one area of a door,
one area of a center console, one area of a headlining, one
area of a sun visor, one area of a wind shield, one area of a
window or the like.

[0093] The mput umt 210 may include a voice mnput
module 211, a gesture input module 212, a touch input
module 213, and a mechanical input module 214.

[0094] The audio mput module 211 may convert a user’s
voice input mto an electric signal. The converted electric
signal may be provided to the processor 270 or the controller
170. The voice mput module 211 may include at least one
microphone.

[0095] The gesture input module 212 may convert a user’s
gesture mput mto an electric signal. The converted electric
signal may be provided to the processor 270 or the controller

170.

[0096] The gesture input module 212 may include at least
one of an 1nfrared sensor and an 1mage sensor for detecting
the user’s gesture mput. According to embodiments, the
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gesture iput module 212 may detect a user’s three-dimen-
sional (3D) gesture mput. To this end, the gesture input
module 212 may include a light emitting diode outputting a
plurality of infrared rays or a plurality of image sensors.
[0097] The gesture mput module 212 may detect the user’s
3D gesture mput by a time of flight (TOF) method, a
structured light method or a disparity method.

[0098] The touch input module 213 may convert the user’s
touch input 1mnto an electric signal. The converted electric
signal may be provided to the processor 270 or the controller
170.

[0099] The touch mput module 213 may include a touch
sensor for detecting the user’s touch input. According to an
embodiment, the touch mput module 213 may be integrated
with the display module 251 so as to implement a touch
screen. The touch screen may provide an input interface and
an output interface between the vehicle 100 and the user.
[0100] The mechanical input module 214 may include at
least one of a button, a dome switch, a jog wheel and a jog
switch. An electric signal generated by the mechanical input
module 214 may be provided to the processor 270 or the
controller 170. The mechanical mput module 214 may be
arranged on a steering wheel, a center fascia, a center
console, a cockpit module, a door and the like.

[0101] The internal camera 220 may acquire an internal
image of the vehicle. The processor 270 may detect a user’s
state based on the internal image of the vehicle. The pro-
cessor 270 may acquire information related to the user’s
gaze from the internal image of the vehicle. The processor
270 may detect a user gesture from the internal image of the
vehicle.

[0102] The biometric sensing unit 230 may acquire the
user’s biometric information. The biometric sensing module
230 may include a sensor for detecting the user’s biometric
information and acquire fingerprint information and heart
rate information regarding the user using the sensor. The
biometric information may be used for user authentication.
[0103] The output unit 250 may generate an output related
to a visual, audible or tactile signal. The output unit 250 may
include at least one of a display module 251, an audio output
module 252 and a haptic output module 253.

[0104] The display module 251 may output graphic
objects corresponding to various types of mformation. The
display module 251 may include at least one of a liquid
crystal display (LCD), a thin film transistor-LCD (TFT
LCD), an organic light-emitting diode (OLED), a flexible
display, a three-dimensional (3D) display and an e-ink
display.

[0105] The display module 251 may be inter-layered or
integrated with a touch input module 213 to implement a
touch screen.

[0106] The display module 251 may be implemented as a
head up display (HUD). When the display module 251 1s
implemented as the HUD, the display module 251 may be
provided with a projecting module so as to output informa-
tion through an 1image which 1s projected on a windshield or
a window.

[0107] The display module 251 may include a transparent
display. The transparent display may be attached to the
windshield or the window. The transparent display may have
a predetermined degree of transparency and output a pre-
determined screen thereon. The transparent display may
include at least one of a thin film electroluminescent
(TFEL), a transparent OLED, a transparent LCD, a trans-
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missive transparent display and a transparent LED display.
The transparent display may have adjustable transparency.

[0108] Meanwhile, the user interface apparatus 200 may
include a plurality of display modules 251a to 251g.

[0109] The display module 251 may be disposed on one
area ol a steering wheel, one area 521a, 2515, 251¢ of an
instrument panel, one area 251d of a seat, one area 251/ of
cach pillar, one area 251¢g of a door, one area of a center
console, one area of a headlining or one area of a sun visor,
or implemented on one area 251¢ of a windshield or one area

251/ of a window.

[0110] The audio output module 252 may convert an
clectric signal provided from the processor 270 or the
controller 170 1into an audio signal for output. To this end,
the audio output module 252 may include at least one
speaker.

[0111] The haptic output module 253 generates a tactile
output. For example, the haptic output module 2353 may
vibrate the steering wheel, a safety belt, a seat 110FL,

110FR, 110RL, 110RR such that the user can recognize such
output.

[0112] The processor (hereinatter, referred to as ‘control-
ler’) 270 may control an overall operation of each unit of the
user interface apparatus 200. In some implementations, the
user interface apparatus 200 may include a plurality of
processors 270 or may not include any processor 270.

[0113] When the processor 270 1s not included 1n the user
interface apparatus 200, the user interface apparatus 200
may operate according to a control of a processor of another
apparatus within the vehicle 100 or the controller 170.

[0114] Meanwhile, the user interface apparatus 200 may
be called as a display apparatus for vehicle. The user
interface apparatus 200 may operate according to the control
of the controller 170.

[0115] The object detecting apparatus 300 1s an apparatus
for detecting an object located at outside of the vehicle 100.
The object may be a variety of objects associated with
driving (operation) of the vehicle 100. Referring to FIGS. 5
and 6, an object O may include a traflic lane OB10, another
vehicle OB11, a pedestrian OB12, a two-wheeled vehicle
OB13, traflic signals OB14 and OBI15, light, a road, a

structure, a speed hump, a terrain, an animal and the like.

[0116] The lane OB10 may be a driving lane, a lane next
to the driving lane or a lane on which another vehicle comes
in an opposite direction to the vehicle 100. The lanes OB10
may include left and right lines defining a lane.

[0117] The another vehicle OB11 may be a vehicle which
1s moving around the vehicle 100. The another vehicle OB11
may be a vehicle located within a predetermined distance
from the vehicle 100. For example, the another vehicle

OB11 may be a vehicle which moves belfore or after the
vehicle 100.

[0118] 'The pedestrian OB12 may be a person located near
the vehicle 100. The pedestrian OB12 may be a person
located within a predetermined distance from the vehicle
100. For example, the pedestrian OB12 may be a person
located on a sidewalk or roadway.

[0119] The two-wheeled vehicle OB13 may refer to a
vehicle (transportation facility) that i1s located near the
vehicle 100 and moves using two wheels. The two-wheeled
vehicle OB13 may be a vehicle that 1s located within a
predetermined distance from the vehicle 100 and has two
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wheels. For example, the two-wheeled vehicle OB13 may be
a motorcycle or a bicycle that 1s located on a sidewalk or
roadway.

[0120] The traflic signals may include a traflic light OB15,
a tratlic sign OB14 and a pattern or text drawn on a road
surface.

[0121] The light may be light emitted from a lamp pro-
vided on another vehicle. The light may be light generated
from a streetlamp. The light may be solar light.

[0122] The road may include a road surface, a curve, an
upward slope, a downward slope and the like.

[0123] The structure may be an object that 1s located near
a road and fixed on the ground. For example, the structure
may include a streetlamp, a roadside tree, a building, an
clectric pole, a traflic light, a bridge and the like.

[0124] The terrain may include a mountain, a hill and the
like.
[0125] Meanwhile, objects may be classified into a mov-

ing object and a fixed object. For example, the moving
object may be a concept mncluding another vehicle and a
pedestrian. The fixed object may be, for example, a traflic
signal, a road, or a structure.

[0126] The object detecting apparatus 300 may include a
camera 310, a radar 320, a L1iDAR 330, an ultrasonic sensor
340, an infrared sensor 350, and a processor 370.

[0127] In some implementations, the object detecting
apparatus 300 may further include other components in
addition to the components described, or may not include
some of the components described.

[0128] The camera 310 may be located on an appropriate
portion outside the vehicle to acquire an external 1image of
the vehicle. The camera 310 may be a mono camera, a stereo
camera 310aq, an around view monitoring (AVM) camera
3106 or a 360-degree camera.

[0129] For example, the camera 310 may be disposed
adjacent to a front windshield within the vehicle to acquire
a front image of the vehicle. Or, the camera 310 may be
disposed adjacent to a front bumper or a radiator grill.
[0130] For example, the camera 310 may be disposed
adjacent to a rear glass within the vehicle to acquire a rear
image ol the vehicle. Or, the camera 310 may be disposed
adjacent to a rear bumper, a trunk or a tail gate.

[0131] For example, the camera 310 may be disposed
adjacent to at least one of side windows within the vehicle
to acquire a side image of the vehicle. Or, the camera 310
may be disposed adjacent to a side mirror, a fender or a door.
[0132] The camera 310 may provide an acquired image to
the processor 370.

[0133] The radar 320 may include electric wave transmiut-
ting and receiving portions. The radar 320 may be imple-
mented as a pulse radar or a continuous wave radar accord-
ing to a principle of emitting electric waves. The radar 320
may be implemented 1n a frequency modulated continuous
wave (FMCW) manner or a frequency shiit Keyong (FSK)
manner according to a signal waveform, among the con-
tinuous wave radar methods.

[0134] The radar 320 may detect an object in a time of
flight (TOF) manner or a phase-shiit manner through the
medium of the electric wave, and detect a position of the
detected object, a distance from the detected object and a
relative speed with the detected object.

[0135] The radar 320 may be disposed on an appropriate
position outside the vehicle for detecting an object which 1s
located at a front, rear or side of the vehicle.
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[0136] The LiDAR 330 may include laser transmitting and
receiving portions. The LiDAR 330 may be implemented in
a time of flight (TOF) manner or a phase-shiit manner.
[0137] The LiDAR 330 may be implemented as a drive
type or a non-drive type.

[0138] For the drive type, the LIDAR 330 may be rotated
by a motor and detect object near the vehicle 100.

[0139] For the non-drive type, the LiIDAR 330 may detect,
through light steering, objects which are located within a
predetermined range based on the vehicle 100. The vehicle
100 may include a plurality of non-drive type LiIDARs 330.

[0140] The LiDAR 330 may detect an object 1n a TOP
manner or a phase-shift manner through the medium of a
laser beam, and detect a position of the detected object, a
distance from the detected object and a relative speed with
the detected object.

[0141] The LiDAR 330 may be disposed on an appropriate

position outside the vehicle for detecting an object located at
the front, rear or side of the vehicle.

[0142] The ultrasonic sensor 340 may include ultrasonic
wave fransmitting and receiving portions. The ultrasonic
sensor 340 may detect an object based on an ultrasonic
wave, and detect a position of the detected object, a distance
from the detected object and a relative speed with the
detected object.

[0143] The ultrasonic sensor 340 may be disposed on an
appropriate position outside the vehicle for detecting an
object located at the front, rear or side of the vehicle.
[0144] The infrared sensor 350 may include infrared light
transmitting and receiving portions. The infrared sensor 340
may detect an object based on infrared light, and detect a
position of the detected object, a distance from the detected
object and a relative speed with the detected object.
[0145] The infrared sensor 350 may be disposed on an
appropriate position outside the vehicle for detecting an
object located at the front, rear or side of the vehicle.
[0146] The processor 370 may control an overall operation
of each unit of the object detecting apparatus 300.

[0147] The processor 370 may detect an object based on
an acquired 1mage, and track the object. The processor 370
may execute operations, such as a calculation of a distance
from the object, a calculation of a relative speed with the
object and the like, through an 1mage processing algorithm.
[0148] The processor 370 may detect an object based on a
reflected electromagnetic wave which an emitted electro-
magnetic wave 1s retlected from the object, and track the
object. The processor 370 may execute operations, such as
a calculation of a distance from the object, a calculation of
a relative speed with the object and the like, based on the
clectromagnetic wave.

[0149] The processor 370 may detect an object based on a
reflected laser beam which an emitted laser beam 1s reflected
from the object, and track the object. The processor 370 may
execute operations, such as a calculation of a distance from
the object, a calculation of a relative speed with the object
and the like, based on the laser beam.

[0150] The processor 370 may detect an object based on a
reflected ultrasonic wave which an emitted ultrasonic wave
1s reflected from the object, and track the object. The
processor 370 may execute operations, such as a calculation
ol a distance from the object, a calculation of a relative speed
with the object and the like, based on the ultrasonic wave.
[0151] The processor 370 may detect an object based on
reflected infrared light which emitted infrared light 1s
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reflected from the object, and track the object. The processor
370 may execute operations, such as a calculation of a
distance from the object, a calculation of a relative speed
with the object and the like, based on the inirared light.
[0152] In some implementations, the object detecting
apparatus 300 may include a plurality of processors 370 or
may not include any processor 370. For example, each of the
camera 310, the radar 320, the LiDAR 330, the ultrasonic
sensor 340 and the infrared sensor 350 may each include a
corresponding processor 1n an individual manner.

[0153] When the processor 370 1s not included in the
object detecting apparatus 300, the object detecting appara-
tus 300 may operate according to the control of a processor
of an apparatus within the vehicle 100 or the controller 170.
[0154] The object detecting apparatus 400 may operate
according to the control of the controller 170.

[0155] The communication apparatus 400 1s an apparatus
for performing communication with an external device.
Here, the external device may be another vehicle, a mobile
terminal or a server.

[0156] The communication apparatus 400 may perform
the communication by including at least one of a transmuit-
ting antenna, a recerving antenna, and radio frequency (RF)
circuit and RF device for implementing various communi-
cation protocols.

[0157] The communication apparatus 400 may include a
short-range communication unit 410, a location information
unit 420, a V2X communication unit 430, an optical com-
munication unit 440, a broadcast transceiver 450 and a
processor 470.

[0158] According to an embodiment, the communication
apparatus 400 may further include other components 1n
addition to the components described, or may not 1nclude
some of the components described.

[0159] The short-range communication unit 410 1s a unit
for facilitating short-range communications. Suitable tech-

nologies for implementing such short-range communica-
tions include BLUETOOTH, Radio Frequency IDentifica-

tion (RFID), Infrared Data Association (IrDA), Ultra-
WideBand (UWB), ZigBee, Near Field Communication
(NFC), Wireless-Fidelity (Wi-F1), Wi-Fi1 Direct, Wireless
USB (Wireless Universal Serial Bus), and the like.

[0160] The short-range communication unit 410 may con-
struct short-range area networks to perform short-range
communication between the vehicle 100 and at least one
external device.

[0161] The location mformation unit 420 1s a unmt for
acquiring position information. For example, the location
information unit 420 may include a Global Positioning
System (GPS) module or a Differential Global Positioning
System (DGPS) module.

[0162] The V2X communication unit 430 1s a umt for
performing wireless commumnications with a server (Vehicle
to Infra; V2I), another vehicle (Vehicle to Vehicle; V2V), or
a pedestrian (Vehicle to Pedestrian; V2P). The V2X com-
munication unmt 430 may include an RF circuit implement-
ing a communication protocol with the inira (V2I), a com-
munication protocol between the vehicles (V2V) and a
communication protocol with a pedestrian (V2P).

[0163] The optical communication unit 440 1s a unit for
performing communication with an external device through
the medium of light. The optical communication unit 440
may 1nclude a light-emitting diode for converting an electric
signal 1into an optical signal and sending the optical signal to
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the exterior, and a photodiode for converting the recerved
optical signal into an electric signal.

[0164] According to an embodiment, the light-emitting
diode may be integrated with lamps provided on the vehicle
100.

[0165] The broadcast transceiver 450 1s a unit for receirv-

ing a broadcast signal from an external broadcast managing
entity or transmitting a broadcast signal to the broadcast
managing entity via a broadcast channel. The broadcast
channel may include a satellite channel, a terrestrial channel,
or both. The broadcast signal may include a TV broadcast
signal, a radio broadcast signal and a data broadcast signal.

[0166] The processor 470 may control an overall operation
of each unit of the communication apparatus 400.

[0167] According to an embodiment, the communication
apparatus 400 may include a plurality of processors 470 or
may not include any processor 470.

[0168] When the processor 470 1s not included in the
communication apparatus 400, the communication appara-
tus 400 may operate according to the control of a processor

of another device within the vehicle 100 or the controller
170.

[0169] Meanwhile, the communication apparatus 400 may
implement a display apparatus for a vehicle together with
the user interface apparatus 200. In this instance, the display
apparatus for the vehicle may be referred to as a telematics
apparatus or an Audio Video Navigation (AVN) apparatus.

[0170] The communication apparatus 400 may operate
according to the control of the controller 170.

[0171] The driving control apparatus 500 1s an apparatus
for receiving a user mput for driving.

[0172] Ina manual mode, the vehicle 100 may be operated
based on a signal provided by the driving control apparatus
500.

[0173] The driving control apparatus 300 may include a

steering mput device 510, an acceleration input device 530
and a brake mput device 570.

[0174] The steering input device 510 may receive an iput
regarding a driving (ongoing) direction of the vehicle 100
from the user. The steering mput device 510 may be con-
figured 1n the form of a wheel allowing a steering input 1n
a rotating manner. In some 1mplementations, the steering
input device may also be configured in a shape of a touch
screen, a touch pad or a button.

[0175] The acceleration mput device 330 may receive an
input for accelerating the vehicle 100 from the user. The
brake mput device 570 may recerve an mput for braking the
vehicle 100 from the user. Each of the acceleration input
device 330 and the brake mput device 570 1s preferably
configured 1n the form of a pedal. In some 1implementations,
the acceleration input device or the brake mput device may
also be configured 1n a shape of a touch screen, a touch pad
or a button.

[0176] The driving control apparatus 500 may operate
according to the control of the controller 170.

[0177] The vehicle operating apparatus 600 1s an appara-
tus for electrically controlling operations of various devices

within the vehicle 100.

[0178] The vehicle operating apparatus 600 may include a
power train operating unit 610, a chassis operating unit 620,
a door/'window operating umt 630, a safety apparatus oper-
ating unit 640, a lamp operating unit 650, and an air-
conditioner operating unit 660.
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[0179] According to some embodiments, the vehicle oper-
ating apparatus 600 may further include other components 1n
addition to the components described, or may not include
some of the components described.

[0180] In some examples, the vehicle operating apparatus
600 may 1include a processor. Each unit of the vehicle
operating apparatus 600 may individually include a proces-
SOT.

[0181] The power train operating unit 610 may control an
operation of a power train device.

[0182] The power train operating unit 610 may include a
power source operating portion 611 and a gearbox operating,
portion 612.

[0183] The power source operating portion 611 may per-
form a control for a power source of the vehicle 100.
[0184] For example, upon using a fossil fuel-based engine
as the power source, the power source operating portion 611
may perform an electronic control for the engine. Accord-
ingly, an output torque and the like of the engine can be
controlled. The power source operating portion 611 may
adjust the engine output torque according to the control of
the controller 170.

[0185] For example, upon using an electric energy-based
motor as the power source, the power source operating
portion 611 may perform a control for the motor. The power
source operating portion 611 may adjust a rotating speed, a
torque and the like of the motor according to the control of
the controller 170.

[0186] The gearbox operating portion 612 may perform a
control for a gearbox. The gearbox operating portion 612
may adjust a state of the gearbox. The gearbox operating
portion 612 may change the state of the gearbox into drive
(forward) (D), reverse (R), neutral (N) or parking (P).
[0187] In some examples, when an engine 1s the power
source, the gearbox operating portion 612 may adjust a
locked state of a gear 1n the drive (D) state.

[0188] The chassis operating unit 620 may control an
operation of a chassis device. The chassis operating unit 620
may include a steering operating portion 621, a brake
operating portion 622 and a suspension operating portion
623.

[0189] The steering operating portion 621 may perform an
clectronic control for a steering apparatus within the vehicle
100. The steering operating portion 621 may change a
driving direction of the vehicle.

[0190] The brake operating portion 622 may perform an
clectronic control for a brake apparatus within the vehicle
100. For example, the brake operating portion 622 may
control an operation of brakes provided at wheels to reduce
speed of the vehicle 100.

[0191] Meanwhile, the brake operating portion 622 may
individually control each of a plurality of brakes. The brake
operating portion 622 may differently control braking force
applied to each of a plurality of wheels.

[0192] The suspension operating portion 623 may perform
an electronic control for a suspension apparatus within the
vehicle 100. For example, the suspension operating portion
623 may control the suspension apparatus to reduce vibra-
tion of the vehicle 100 when a bump 1s present on a road.
Meanwhile, the suspension operating portion 623 may indi-
vidually control each of a plurality of suspensions.

[0193] The door/window operating unit 630 may perform
an electronic control for a door apparatus or a window
apparatus within the vehicle 100.
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[0194] The door/'window operating unit 630 may include
a door operating portion 631 and a window operating
portion 632.

[0195] The door operating portion 631 may perform the
control for the door apparatus. The door operating portion
631 may control opening or closing of a plurality of doors
of the vehicle 100. The door operating portion 631 may
control opening or closing of a trunk or a tail gate. The door
operating portion 631 may control opening or closing of a
sunroof.

[0196] The window operating portion 632 may perform
the electronic control for the window apparatus. The win-
dow operating portion 632 may control opening or closing
of a plurality of windows of the vehicle 100.

[0197] The safety apparatus operating unit 640 may per-

form an electronic control for various safety apparatuses
within the vehicle 100.

[0198] The safety apparatus operating unit 640 may
include an airbag operating portion 641, a seatbelt operating
portion 642 and a pedestrian protecting apparatus operating
portion 643.

[0199] The airbag operating portion 641 may perform an
clectronic control for an airbag apparatus within the vehicle
100. For example, the airbag operating portion 641 may
control the airbag to be deployed upon a detection of a risk.

[0200] The seatbelt operating portion 642 may perform an
clectronic control for a seatbelt apparatus within the vehicle
100. For example, the seatbelt operating portion 642 may
control passengers to be motionlessly seated 1n seats 110FL,
110FR, 110RL, 110RR using seatbelts upon a detection of a
risk.

[0201] The pedestrian protecting apparatus operating por-
tion 643 may perform an electronic control for a hood lift
and a pedestrian airbag. For example, the pedestrian pro-
tecting apparatus operating portion 643 may control the
hood lift and the pedestrian airbag to be open up upon
detecting pedestrian collision.

[0202] The lamp operating unit 650 may perform an

clectronic control for various lamp apparatuses within the
vehicle 100.

[0203] The air-conditioner operating umt 660 may per-
form an electronic control for an air conditioner within the
vehicle 100. For example, the air-conditioner operating unit
660 may control the air conditioner to supply cold air nto
the vehicle when internal temperature of the vehicle 1s high.

[0204] The vehicle operating apparatus 600 may include a
processor. Each unit of the vehicle operating apparatus 600
may individually include a processor.

[0205] The vehicle operating apparatus 600 may operate
according to the control of the controller 170.

[0206] The operation system 700 1s a system that controls
various driving modes of the vehicle 100. The operation
system 700 may operate 1n an autonomous driving mode.

[0207] The operation system 700 may include a drniving

system 710, a parking exit system 740 and a parking system
750.

[0208] According to embodiments, the operation system
700 may further include other components 1 addition to
components to be described, or may not include some of the
components to be described.

[0209] In some examples, the operation system 700 may
include at least one processor. Each unit of the operation
system 700 may individually include a processor.
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[0210] In some implementations, the operation system
may be implemented by the controller 170 when 1t 1s
implemented 1n a software configuration.

[0211] Insome implementations, the operation system 700
may be implemented by at least one of the user interface
apparatus 200, the object detecting apparatus 300, the com-
munication apparatus 400, the vehicle operating apparatus

600 and the controller 170.

[0212] The driving system 710 may perform driving of the
vehicle 100.
[0213] The dnving system 710 may receive navigation

information from a navigation system 770, transmit a con-
trol signal to the vehicle operating apparatus 600, and
perform driving of the vehicle 100. The driving system 710
may receive object information from the object detecting
apparatus 300, transmit a control signal to the vehicle
operating apparatus 600 and perform driving of the vehicle
100. The driving system 710 may receive a signal from an
external device through the communication apparatus 400,
transmit a control signal to the vehicle operating apparatus
600, and perform driving of the vehicle 100.

[0214] The parking exit system 740 may perform an exit
of the vehicle 100 from a parking lot.

[0215] The parking exit system 740 may receive naviga-
tion information from the navigation system 770, transmit a
control signal to the vehicle operating apparatus 600, and
perform the exit of the vehicle 100 from the parking lot. The
parking exit system 740 may receive object information
from the object detecting apparatus 300, transmit a control
signal to the vehicle operating apparatus 600 and perform
the exit of the vehicle 100 from the parking lot. The parking,
exit system 740 may receive a signal from an external device
through the communication apparatus 400, transmit a con-
trol signal to the vehicle operating apparatus 600, and
perform the exit of the vehicle 100 from the parking lot.
[0216] The parking system 750 may perform parking of
the vehicle 100.

[0217] The parking system 7350 may receive navigation
information from the navigation system 770, transmit a
control signal to the vehicle operating apparatus 600, and
park the vehicle 100. The parking system 750 may receive
object information from the object detecting apparatus 300,
transmit a control signal to the vehicle operating apparatus
600 and park the vehicle 100. The parking system 750 may
receive a signal from an external device through the com-
munication apparatus 400, transmit a control signal to the
vehicle operating apparatus 600, and park the vehicle 100.
[0218] The navigation system 770 may provide navigation
information. The navigation nformation may include at
least one of map information, information regarding a set
destination, path information according to the set destina-
tion, information regarding various objects on a path, lane
information and current location information of the vehicle.
[0219] The navigation system 770 may include a memory
and a processor. The memory may store the navigation
information. The processor may control an operation of the
navigation system 770.

[0220] According to embodiments, the navigation system
770 may update prestored information by receiving infor-
mation from an external device through the communication
apparatus 400.

[0221] In some implementations, the navigation system
770 may be classified as a sub component of the user
interface apparatus 200.
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[0222] The sensing unit 120 may sense a status of the
vehicle. The sensing unit 120 may 1nclude a posture sensor
(e.g., a yaw sensor, a roll sensor, a pitch sensor, etc.), a
collision sensor, a wheel sensor, a speed sensor, a tilt sensor,
a weight-detecting sensor, a heading sensor, a gyro sensor,
a position module, a vehicle forward/backward movement
sensor, a battery sensor, a fuel sensor, a tire sensor, a steering,
sensor by a turn of a handle, a vehicle internal temperature
sensor, a vehicle internal humidity sensor, an ultrasonic
sensor, an illumination sensor, an accelerator position sen-
sor, a brake pedal position sensor, and the like.

[0223] The sensing unit 120 may acquire sensing signals
with respect to vehicle-related information, such as a pos-
ture, a collision, an orientation, a position (GPS informa-
tion), an angle, a speed, an acceleration, a tilt, a forward/
backward movement, a battery, a fuel, tires, lamps, internal
temperature, internal humidity, a rotated angle of a steering
wheel, external i1llumination, pressure applied to an accel-
crator, pressure applied to a brake pedal and the like.
[0224] The sensing unit 120 may turther include an accel-
erator sensor, a pressure sensor, an engine speed sensor, an
air flow sensor (AFS), an air temperature sensor (AIS), a
water temperature sensor (WTS), a throttle position sensor

(TPS), a TDC sensor, a crank angle sensor (CAS), and the
like.

[0225] The interface unit 130 may serve as a path allowing
the vehicle 100 to interface with various types of external
devices connected thereto. For example, the interface unit
130 may be provided with a port connectable with a mobile
terminal, and connected to the mobile terminal through the
port. In this mnstance, the interface umt 130 may exchange
data with the mobile terminal.

[0226] In some examples, the interface unit 130 may serve
as a path for supplying electric energy to the connected
mobile terminal. When the mobile terminal i1s electrically
connected to the interface unit 130, the interface unit 130
supplies electric energy supplied from a power supply unit
190 to the mobile terminal according to the control of the
controller 170.

[0227] The memory 140 1s electrically connected to the
controller 170. The memory 140 may store basic data for
units, control data for controlling operations of units and
input/output data. The memory 140 may be a variety of
storage devices, such as ROM, RAM, EPROM, a flash drive,
a hard drive and the like 1n a hardware configuration. The
memory 140 may store various data for overall operations of
the vehicle 100, such as programs for processing or con-
trolling the controller 170.

[0228] In some implementations, the memory 140 may be
integrated with the controller 170 or implemented as a sub
component of the controller 170.

[0229] The controller 170 may control an overall opera-
tion of each unit of the vehicle 100. The controller 170 may
be referred to as an Electronic Control Unit (ECU).

[0230] The power supply unit 190 may supply power
required for an operation of each component according to
the control of the controller 170. Specifically, the power
supply unit 190 may receive power supplied from an internal
battery of the vehicle, and the like.

[0231] At least one processor and the controller 170
included 1n the vehicle 100 may be implemented using at
least one of application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal processing

devices (DSPDs), programmable logic devices (PLDs), field
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programmable gate arrays (FPGAs), processors, controllers,
micro controllers, microprocessors, and electric units per-
forming other functions.

[0232] Meanwhile, the digital signage platform providing
apparatus according to the present disclosure may commu-
nicate with a user interface device (or hereinafter referred to
as “user terminal”) 200 or a navigation system 770 of a
vehicle 100 to provide a platform and/or related data for
providing AR digital signage to a building 1n a driving image
on a tloor-by-tloor basis.

[0233] In the present disclosure, AR digital signage refers
to providing multimedia information displayed on a building,
or related area in a driving 1mage using augmented reality
(AR) technology and 1s obtained by implementing a function
such as an outdoor signboard with AR technology.

[0234] As disclosed herein, the displaying of AR digital
signage 1n a building 1n which a plurality of pieces of POI
information are present on a floor-by-floor basis refers to
determining floor number information matched to the POI
information and displaying content information correspond-
ing to each floor of the building on a floor-by-floor basis
using AR digital signage when content information (e.g.,
advertisement information, brand information, news infor-
mation, etc.) related to the plurality of pieces of POI
information 1s present.

[0235] FIG. 8 1s a block diagram showing that a digital
signage platform providing apparatus 800 1s communica-
tively connected to a user terminal 200, a vehicle 100, and
a cloud server 900.

[0236] The digital signage platform providing apparatus
800 according to the present disclosure may be implemented
as a portion of a vehicular electronic device or system of the
vehicle 100 or may be included 1n the cloud server. Also, the
digital signage platform providing apparatus 800 may be
implemented 1n the form of a program implemented by a
processor of the user terminal 200 linked with the vehicle
100.

[0237] The digital signage platiorm providing apparatus
800 may communicate with the vehicle 100 to collect
sensing data through a sensor provided in the vehicle 100
and may collect and process user data through the user
terminal 200 linked with the vehicle 100. The digital signage
platform providing apparatus 800 may filter and process data
collected in communication with the vehicle 100 and the
user terminal 200 and information collected through the
cloud server 900, perform AR merging, and make a render-
ing request to generate AR digital signage.

[0238] The digital signage platiorm providing apparatus
800 may transmit a result for the rendering request to the
user terminal 200 and may request continuous 1mage cor-
rection for performing mapping into a driving image dis-
played on a windshield, a dashboard, a head-up display
(HUD), etc. through the user terminal 200. Here, the user
terminal 200 may be implemented as a user interface device
or a navigation system 770 implemented as a part of the
system of the vehicle 100 as described above.

[0239] The digital signage platiorm providing apparatus
800 1s communicatively connected to the cloud server 900
through the communication module 810. A plurality of cloud
servers 900 may communicate with the digital signage
platform providing apparatus 800.

[0240] The digital signage platiorm providing apparatus
800 may communicate with the cloud server 900 to receive
map mnformation such as 2D or 3D map information, build-
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ing footprint mnformation, entrance information, and floor
number mnformation including POI information.

[0241] Also, the digital signage platform providing appa-
ratus 800 may communicate with the cloud server 900 to
receive advertisement information about a POI (e.g., adver-
tisement information collected 1n operative association with
databases such as NoSQL DB, Mongo, etc. Also, the digital

signage platform providing apparatus 800 may communi-
cate with the cloud server 900 to receive real-time traflic

information.

[0242] The digital signage platform providing apparatus
800 may collect and store the map information, advertise-
ment 1nformation, and trattic information received from the
cloud server 900 1n a data collection interface 821. The
collected and stored information 1s delivered for data filter-
ing (824).

[0243] Also, the digital signage platform providing appa-
ratus 800 receives vehicle sensing data from a camera 310,
an advanced driver assistance systems (ADAS) sensor 360,
and a global positioning system (GPS)/dead reckoning (DR)
unit 460 provided 1n the vehicle 100 through a communi-
cation unit (not shown) or a user interface (not shown). Here,
the vehicle sensing data may include, for example, a driving
image acquired through the camera 310 provided in the
vehicle, a driving direction and speed, a distance from a
lane, and the like acquired through the ADAS sensor 360,
and location data of the vehicle acquired through a vehicle
navigation system such as the GPS/DR unit 460. The
received vehicle sensing data 1s collected and stored through

vehicle sensing data collection (823), and the stored infor-
mation 1s delivered for the data filtering (824).

[0244] Also, the digital signage platform providing appa-
ratus 800 may receive a request corresponding to a user
mput (e.g., a request for AR signage provision, a request for
route guidance, etc.) from the user terminal 200 that 1s
embedded 1n or linked with the vehicle 100. The received
user 1nput 1s processed through user data processing (822)
and delivered for the data filtering (824).

[0245] In the data filtering (824) of the digital signage
plattorm providing apparatus 800, information receirved
from the cloud server 900, input information transmitted by
the user terminal 200, and vehicle sensing data recerved
from the vehicle 100 are filtered and processed so that only
optimal data to be shown 1n a driving 1image remains.
[0246] Specifically, the digital signage platform providing
apparatus 800 detects a building area including a plurality of
pieces of POI information, calculates spatial coordinates of
the building area, and acquires floor number information for
cach of the plurality of pieces of POI information on the
basis of the map information received from the cloud server
900. Then, the digital signage platform providing apparatus
800 may calculate the reference point of the building area for
displaying content information related to the plurality of
pieces ol POI information on the basis of the sensing data of
the vehicle obtained by the vehicle sensing data collection
(823) and the spatial coordinates and the tloor number
information of the building area.

[0247] The calculation of the reference point 1s a process
for providing a realistic sense as 1f a signage signboard 1s
displayed on an actual building by matching the viewpoint
of an actual driving road or the above-mentioned driving
image to the viewpoint of a screen in which the content
information related to the plurality of pieces of POI infor-
mation 1s to be rendered.
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[0248] Next, the digital signage platform providing appa-
ratus 800 performs a rendering request for displaying AR
digital signage corresponding to the content nformation
related to the plurality of pieces of POI information in a
display area determined based on the calculated reference
point.

[0249] To thus end, the mnformation or data filtered and
processed by the data filtering (824) 1s AR-merged with map
information collected through the cloud server 900 continu-
ously and 1n real time (825). The digital signage platiform
providing apparatus 800 provides the AR-merged (825)
information or data to an AR engine to request AR render-
ing.

[0250] The AR engine 827 may be embedded 1n the digital
signage platform providing apparatus 800 as shown 1n FIG.
8. Alternatively, 1n other embodiments, the AR engine 827
may be implemented by the user terminal 200, the user
interface device 200 (see FIG. 7) of the vehicle shown 1n
FIG. 7, or a processor included 1n the navigation system 770
or may be implemented by a separate terminal, apparatus, or
cloud server.

[0251] In response to the AR rendering request, the AR
engine 827 may perform AR rendering (831) on a route of
navigation (832) (or 2D or 3D map information on the basis
of the AR-merged (825) information or data in real time.
Thus, the actual driving road and the viewpoint of the screen
in which the AR digital signage 1s to be rendered are
matched with each other.

[0252] The result of rendering through the AR engine 827
may be transmitted to the user terminal 200. Based on the
rendering result, the user terminal 200 may map the AR
digital signage to corresponding tloors of the building 1n the
driving 1mage displayed on the display of the user terminal
200 or a display device of the vehicle 100, for example, a
center information display (CID), a cluster, a head-up dis-
play (HUD), a room mirror display, a rear-seat entertainment
(RSE) system, a vehicle windshield/dashboard, or the like
and output the mapped AR digital signage on a tloor-by-floor
basis.

[0253] In this case, a driving image captured or reflected
through a camera sensor provided in the vehicle 100 1s
output to the display of the user terminal 200 or a display or
LCD screen provided in the CID, HUD, or RSE of the
vehicle 100, and AR digital signage 1s mapped to the
corresponding driving 1mage. On the other hand, a vehicle
display device such as an AR navigation system maps AR
digital signage to the vehicle windshield or dashboard by
direct projection through a laser sensor or the like provided
in the vehicle 100.

[0254] Therefore, 1n the present disclosure, a “drniving
image” includes an 1image captured through a camera sensor
(or smart glasses including such a function, an 1mage
reflected on the LCD screen through a camera sensor, an
actual space image displayed on a windshield or dashboard
into which AR digital signage 1s directed projected, digi-
tally-twinned 3D image, and the like.

[0255] Meanwhile, the user terminal 200 may transmit the
mapping result to the digital signage platform providing
apparatus 800 such that the display area 1n which the image
of the AR digital signage 1s mapped and the display area of
the building 1n the driving image or the actual driving road
are matched with each other and may receive an image
correction request from the digital signage platform provid-
ing apparatus 800 continuously and 1n real time.
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[0256] FIG. 9 15 a block diagram showing that an infor-
mation processing system related to an embodiment of the
present disclosure 1s communicatively connected to a plu-
rality of user terminals.

[0257] FIG. 9 1s a schematic diagram 1illustrating a con-
figuration 1n which an information processing system 800
according to an embodiment of the present disclosure is
communicatively connected to a plurality of user terminals
200_1, 200_2, and 200_3. Here, the information processing
system 800 may refer to a system capable of providing a
digital signage platform according to the present disclosure.
Also, the plurality of user terminals 200_1, 200_2, and
200_3 may be referred to as a device such as a user terminal
embedded 1n, provided 1n, or connected to the vehicle 100.
[0258] As shown, the plurality of user terminals 200_1,
200_2, and 200_3 may be connected to an information
processing system capable of providing an AR rendering
request result for generating AR digital signage over a
network 50. Here, the plurality of user terminals 200_1,
200_2, and 200_3 may include a terminal of an authorized
operator (e.g., a registered driver or the like) and/or a user
who can receive an AR rendering request result for gener-
ating AR digital signage.

[0259] In an embodiment, the information processing sys-
tem 800 may include one or more server apparatuses and/or
databases capable of storing, providing, and executing com-
puter-executable programs (e.g., downloadable applica-
tions) and data related to the generation of AR digital
signage or one or more distributed computing devices and/or
distributed databases based on cloud computing service.

[0260] The result of the rendering request for the AR
digital signage provided by the information processing sys-
tem 800 may be provided to a user through an application
related to the provision of AR digital signage, a route
guidance application, a mobile browser application, a web
browser, or a web browser extension program which 1s

installed 1n each of the plurality of user terminals 200_1,
200_2, and 200_3.

[0261] For example, the information processing system
800 may provide information corresponding to an AR digital
signage provision request recerved from the user terminals

200_1, 200_2, and 200_3 through the route guidance appli-
cation or the like or may perform a corresponding process.

[0262] The plurality of user terminals 200_1, 200_2, and
200_3 may communicate with the information processing
system 800 over the network 50. The network 50 may be
configured to enable communication between the mforma-
tion processing system 800 and the plurality of user termi-
nals 200_1, 200_2, and 200_3. For example, depending on
the 1nstallation environments, the network 50 may be con-
figured as a wired network such as Ethernet, wired home
network (power line communication), a telephone line com-
munication device, and RS-serial communication, a wireless
network such as a mobile communication network, wireless
LAN (WLAN), Wi-Fi, Bluetooth, and Zigbee, or a combi-
nation thereof. The communication scheme 1s not limited to
the above networks and may include short-range wireless
communication between the user terminals 200 _1, 200 2,
and 200 3 as well as a communication scheme that utilizes
a communication network (e.g., a mobile communication
network, the wired Internet, the wireless Internet, a broad-
cast network, a satellite network, etc.).

[0263] In FIG. 9, the plurality of user terminals 200_1,
200_2, and 200_3 may be any computing device that is
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capable of wired and/or wireless communication and 1n
which an application related to the provision of AR digital
signage, a route guidance application, a mobile browser
application, a web browser, or a web browser extension
program can be installed and executed.

[0264] For example, the user terminal includes an Al
speaker, a smartphone, a mobile phone, a navigation system,
a computer, a laptop computer, a digital broadcasting ter-
minal, a personal digital assistant (PDA), a portable multi-
media player (PMP), a tablet PC, a game console, a wearable
device, an Internet of things (IoT) device, a virtual reality
(VR) device, an augmented reality (AR) device, a set-top
box, and the like.

[0265] Alternatively, for example, the user terminal may
be a vehicle display device such as a CID, a cluster, a HUD,
a room mirror display, an RSE, etc.

[0266] Also, the three user terminals 200_1, 200_2, and
200_3 are 1illustrated in FIG. 9 as communicating with the
information processing system 800 through the network 50,
but the present disclosure 1s not limited thereto. A diflerent
number of user terminals may be configured to communicate

with the information processing system 800 via the network
50.

[0267] For example, the information processing system
800 may receive a request for route guidance or a request for
the provision of AR digital signage from the plurality of user
terminals 200_1, 200_2, and 200_3. The mformation pro-
cessing system 800 may collect and merge information for
generating AR digital signage in response to the received
request, render the information mn a display area to be
displayed with AR signage, and provide the rendered infor-

mation to the plurality of user terminals 200_1, 200_2, and
200_3.

[0268] Specifically, the information processing system
800 may receive sensing data of the vehicle 100 (see FIG.
8), request the cloud server to provide map nformation
associated with the recerved vehicle sensing data, and
receive and store the map information. The information
processing system 800 may detect a building area including,
a plurality of pieces of POI information, calculate spatial
coordinates of the detected building area, and acquire floor
number information for each of the plurality of pieces of POI
information on the basis of the received map information.

[0269] Also, the information processing system 800 may
calculate the reference point of the building area for dis-
playing content information related to the plurality of pieces
of POI information on the basis of the sensing data of the
vehicle and the spatial coordinate and floor number 1nfor-
mation of the building area. Also, the information processing,
system 800 may perform a rendering request to display AR
digital signage corresponding to the content information
related to the plurality of pieces of POI information in the
display area determined based on the calculated reference
point. Here, the rendering request may be performed by an
AR engine, and the AR engine can be understood as refer-
ring to the operation of processors of the user terminals
200_1, 200_2, 200_3, a processor of an electric device
embedded 1n the vehicle, a processor of the imformation
processing system 800, or a processor of a linked apparatus,
server, or system.

[0270] Subsequently, the information processing system

800 may transmit the result of the AR rendering request to
the user terminals 200_1, 200_2, and 200_3 and may
transmit an i1mage correction request such that the user
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terminals 200_1, 200_2, and 200_3 map an image of the AR
digital signage corresponding to the result of the rendering
request to a display area of a building 1n a driving 1mage
acquired through a vision sensor on a floor-by-tloor basis.
The user terminals 200_1, 200_2, and 200_3 may map and
output the image of the AR digital signage to the display area
of the building 1n the driving image on a floor-by-floor basis
and/or may map and output the image of the AR digital
signage on a tloor-by-floor basis 1n response to the 1image
correction request recetrved from the mnformation processing
system 800.

[0271] FIG. 10 1s a diagram 1illustrating a configuration of

the digital signage platform providing apparatus 800 accord-
ing to an embodiment of the present disclosure.

[0272] In some embodiments, the digital signage platform
providing apparatus 800 may be implemented as a device
embedded 1n the navigation system 770 or the user terminal
200 embedded 1n or linked with the vehicle 100, as
described above. Also, 1n some embodiments, the digital
signage platform providing apparatus 800 may be 1mple-
mented as a platform provided by the cloud server. Also, in
other embodiments, the digital signage platform providing
apparatus 800 may be implemented in the form of a separate
terminal, device, system, or program independent of the
vehicle 100 and the cloud server.

[0273] Referring to FIG. 10, the digital signage platiorm
providing apparatus 800 according to an embodiment of the
present disclosure may include a communication module
810, a data collection and processing module 820, an AR
rendering request module 827, and a memory 840. However,
the present disclosure 1s not limited thereto, and the digital
signage platform providing apparatus 800 may include
fewer elements or more elements. For example, the digital
signage platform providing apparatus 800 may include an
additional element such as an AR engine formed to perform
rendering.

[0274] The communication module 810 1s formed so that
the digital signage platiorm providing apparatus 800 can
communicate with the cloud server 900 (see FIG. 8), the
vehicle 100, and the user terminal 200. For example, in order
to perform communication, the digital signage platform
providing apparatus 800 may include at least one of a
transmitting antenna, a recerving antenna, or a radio fre-
quency (RF) circuit or an RF device capable of implement-
Ing various communication protocols or may include a wired
or wireless interface device.

[0275] The data collection and processing module 820
collects, filters, and processes mnformation that 1s related to
vehicle sensing data, image data, a user input request, map
information, and content information such as the location,
the number of floors, and advertisements of the building area
including the plurality of pieces of POI information and that
1s recerved through the communication module 810. Also,
the information collection and processing module 820 may
perform a series of operations for filtering, processing, and
merging one or more pieces ol information to generate AR
digital signage corresponding to the content information
related to the plurality of pieces of POI information.

[0276] The AR rendering request module 827 performs a
rendering request to generate AR digital signage correspond-
ing to the plurality of pieces of POI information. The AR
rendering request module 827 causes the AR engine to, n
operative association with a route guidance map of the
vehicle, match the viewpoint (first viewpoint) of the driving



US 2023/0332915 Al

image or the actual driving road to the viewpoint (second
viewpoint) of the screen in which the AR digital signage 1s
to be rendered, determine the display area in which the AR
digital signage 1s to be rendered, and vary the display area
continuously or in real time.

[0277] The memory 840 includes programs and instruc-
tions related to the overall operation of the digital signage
plattorm providing apparatus 800. The memory 840 1s
communicatively connected to at least one processor (not
shown), and the at least one processor may execute a
program implemented with at least one computer-readable
instructions included 1n the memory 840.

[0278] To this end, the memory 840 may include instruc-
tions for, 1n response to a request received from the user
terminal, receiving sensing data of the vehicle linked with
the user terminal and requesting the cloud server to provide
map information associated with the sensing data of the
vehicle. Also, the memory 840 may include nstructions for
calculating spatial coordinates of the building area including
the plurality of pieces of POI information from the map
information received from the cloud server and acquiring
floor number information for each of the plurality of pieces
of POI information on the basis of the spatial coordinates.
Also, the memory 840 may include instructions for calcu-
lating the reference point of the building area in which the
content information related to the plurality of pieces of POI
information 1s to be displayed, on the basis of the sensing
data of the vehicle and the floor number information and the
spatial coordinates of the building area. Also, the memory
840 may include istructions for performing a rendering
request to display AR digital signage corresponding to the
content information 1n a display area determined based on
the calculated reference point (1.e., a location 1n which an
AR object 1s to be rendered). Also, the memory 840 may
include instructions for transmitting the result of the ren-
dering request to the user terminal and performing an image
correction request to allow the user terminal to map the
image of the AR digital signage corresponding to the result
of the rendering request to the display area in the driving
area acquired through the vision sensor on a floor-by-floor
basis.

[0279] Meanwhile, the digital signage platform providing
apparatus 800 configured to include such a configuration or
function may be implemented as a part of a device or system
embedded 1n the vehicle 100, implemented as a separate
device or system, or embedded 1n the user terminal (or the
user interface device 200 (see FIG. 7) or the navigation
system 770).

[0280] FIG. 11 1s a representative flowchart illustrating an
operating method 1100 of a digital signage platform pro-
viding apparatus according to an embodiment of the present
disclosure.

[0281] The operating method 1100 of FIG. 11 may be
implemented by a processor provided 1n the digital signage
platform providing apparatus 800 or a processor provided in
a user terminal (or a vehicular electronic device or system of
a vehicle, a cloud server, etc.) communicatively connected
to the digital signage platform providing apparatus 800 and
may provide a platform for generating AR digital signage.

[0282] Referring to FIG. 11, first, the operating method
1100 1s disclosed as a process of receiving, by the digital
signage platform providing apparatus, sensing data of a
linked vehicle and transmitting a request for associated map
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information to the cloud server in response to a request
received from the user terminal (1110).

[0283] In an embodiment, the map information may
include POI information and 2D/3D map information
included within a predetermined range based on the current
location of the vehicle. In another embodiment, the map
information may be a driving image captured through a
vision sensor, such as a camera, of the vehicle.

[0284] The digital signage platform providing apparatus
calculates spatial coordinates of the building area including
the plurality of pieces of POI information from the recerved
map information and acquires tloor number information for
cach of the plurality of pieces of POI information (1120).

[0285] In other words, when a building including a plu-
rality of POIs 1s detected or recognized from the map
information by the processor of the digital signage platform
providing apparatus, the digital signage platform providing
apparatus may calculate xyz coordinate information of the
building as the spatial coordinates.

[0286] In one embodiment, when the map information 1s
2D/3D map mformation recerved from the cloud server, the
digital signage platiorm providing apparatus may receive the
information regarding the location, height, and number of
tfloors of the building area including the plurality of pieces
of POI information on the basis of the map information and
calculate the spatial coordinates of the building area. In
another embodiment, when the map mformation 1s a driving
image acquired through a camera provided in the vehicle,
the digital signage platform providing apparatus may esti-
mate the location, height, and number of floors of the
building area on the basis of the driving image and estimate
the spatial coordinates from the location, height, and number
of floors.

[0287] In this way, when the spatial coordinates of the
building area are calculated, the digital signage platform
providing apparatus may calculate or estimate tloor number
information for each of the plurality of pieces of POI
information included 1n the building area. For example, the
digital signage platform providing apparatus may calculate
a floor-by-floor height value, 1.¢., a height offset on the basis
of the height and number of floors of the building included
in the spatial coordinates of the building arca and may
compute or estimate the number of floors corresponding to
the plurality of pieces of POI information on the basis of the
calculated height oflset.

[0288] Subsequently, the digital signage platiorm provid-
ing apparatus calculates a reference point for displaying
content information related to the plurality of pieces of POI
information on the basis of the sensing data of the vehicle
and the spatial coordinates and tloor number information of

the building area (1130).

[0289] Here, POI-related content information may refer to
a brand icon, a 3D model, a still image, or a moving image
for POI-related advertisement exposure.

[0290] The reference point of the building area for dis-
playing the content information may be calculated by match-
ing the mformation regarding the vehicle sensing data (the
vehicle’s driving speed and direction), the spatial coordi-
nates of the building area, and the floor number information
of the plurality of pieces of POI information to correspond
to the driving 1mage. That 1s, by using AR technology, the
viewpoint of the dniving image or the actual driving road
(e.g., 1 the case of an AR navigation device in which AR
digital signage 1s projected on a windshield through a laser
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sensor) and the content information are matched to the
viewpoint of the screen for finding the reference point of the
building area for displaying the content information.
[0291] In an embodiment, the reference point may be
determined as a coordinate point close to the current location
among the spatial coordinates of the building area on the
basis of the dniving direction of the vehicle.

[0292] In an embodiment, the display area for each of the
plurality of pieces of POI information 1s obtained by apply-
ing a height oflset to the floor number information corre-
sponding to the plurality of pieces of POI information with
respect to the reference point and 1s set as a location moved
from the reference point by a corresponding tloor number+a
height offset.

[0293] Here, the coordinate point close to the current
location of the vehicle may be acquired or estimated by
detecting edges of the building i1dentified using coordinate
data included in the map information or camera sensing
information provided 1n the vehicle. In this case, a reference
point for each piece of content information corresponding to
the plurality of pieces of POI information (heremafter
referred to as a “floorwise reference point”) may be set as the
reference point+a height ofiset corresponding to a tloor
number matched to each piece of POI information. That 1s,
a floorwise reference point 1s calculated for and applied to
cach of the plurality of pieces of content information.
[0294] The digital signage platiorm providing apparatus
performs an AR rendering request to display AR digital
signage corresponding to the content information in a dis-
play area determined based on the calculated reference point
(1140).

[0295] In this regard, the digital signage platform provid-
ing apparatus may determine display areas for mapping a
plurality of pieces of AR digital signage matched to the
plurality of pieces of POI information to corresponding
floors of the building.

[0296] Specifically, the digital signage platiorm providing
apparatus may determine the display areas of the plurality of
pieces of AR digital signage corresponding to the plurality
of pieces of POI information using floor number information
matched to the plurality of pieces of POI information and
height information of the building area calculated based on
the spatial coordinates for the building area.

[0297] In an embodiment, when the spatial coordinates for
the building area cannot be acquired based on the map
information, the digital signage platform providing appara-
tus may determine a display area to which the content
information 1s to be mapped by using floor number infor-
mation and height information of the building area estimated
using the camera sensing iformation included 1n the vehicle
sensing information.

[0298] Meanwhile, according to an embodiment of the
present disclosure, the AR rendering request performed by
the digital signage platform providing apparatus i1s per-
formed by an AR engine. The AR engine may be imple-
mented by a processor of the digital signage platform
providing apparatus, a processor of the user terminal, a
processor of another vehicular electronic device or system of
the vehicle, or a cloud server.

[0299] When rendering 1s performed through the AR
engine as described above, the digital signage platiform
providing apparatus transmits a result of the rendering
request to the user terminal. Thus, the digital signage plat-
form providing apparatus transmits an 1mage correction
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request to the user terminal so that the user terminal maps an
image of AR digital signage corresponding to the result of
the rendering request to a display area of the building 1n the
driving image acquired through the wvision sensor on a
floor-by-tloor basis and then outputs the image (1150).

[0300] In an embodiment, the 1image correction request
may be a request for mapping the image of the AR digital
signage so that each display area matched to a corresponding
piece of content information 1s moved from the calculated
reference point by the height of each piece of floor number
information. This will be described in detail below with

reterence to FIGS. 12 and 13.

[0301] Also, in an embodiment, the i1mage correction
request may be a request to map, on a tloor-by-tloor basis,
AR digital signage to a display area that 1s changed based on
the reference point (or a floorwise reference point) and the
driving direction and speed of the vehicle. A specific
example thereof will be described i detail below with
reference to FIGS. 14 and 15.

[0302] FIGS. 12 and 13 are diagrams 1llustrating a method
of arranging AR digital signage on a floor-by-tloor basis 1n
a building area of a driving image according to an embodi-
ment of the present disclosure.

[0303] The method of arranging AR digital signage on a
floor-by-floor 1n a building area of a driving image may be
implemented by a processor of the digital signage platiorm
apparatus according to the present disclosure. Alternatively,
as another example, the method may be implemented by a
processor of a vehicle display device (e.g., a user interface
device, navigation system, or the like provided 1n a vehicle)
including a digital signage platform or may be implemented
by a communicatively connected cloud server.

[0304] Referring to 12, when a building area 1200 includ-

ing a plurality of pieces of POI information 1s detected, the
digital signage platform providing apparatus according to
the present disclosure may calculate (or estimate) spatial
coordinates 1211, 1212, 1213, and P for the building areas
on the basis of the map information (e.g., 2D/3D map
information, the number of floors of the building area, and
height information, etc.) or the driving image acquired
through a camera provided in the vehicle.

[0305] The digital signage platform providing apparatus
may extract an origin P for mapping AR digital signage to
the driving image on a floor-by-tloor basis by using the
sensing data of the vehicle (e.g., a vehicle driving direction),
the spatial coordinates 1211, 1212, 1213, and P, and the
information on the height and number of floors of the
building included in the map information (or estimated
through the detection of edges of the driving image).

[0306] That 1s, considering the driving direction 1201 of
the vehicle among the spatial coordinates 1211, 1213, 1213,
and P of the building area, reference coordinates closest to
the location of the vehicle included in the sensing data of the
vehicle 1s set as the origin P.

[0307] For example, when the information on the number
of floors and height of the building areca 1200 can be
acquired, the digital signage platform providing apparatus
may calculate the origin P considering the driving direction
of the vehicle. However, when the map information for the
building area 1200 1s not present (or 1s not recognized) or
when the information on the number of floors and height
cannot be acquired, the digital signage platform providing
apparatus may extract the origin of the bwlding area by
estimating the number of floors and height of the building
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from the 1mage of the building using the sensing information
of the camera provided in the vehicle and detecting edges of
the 1image. In this case, the height for each floor may use a
predefined value.

[0308] Meanwhile, 1n order to display a plurality of pieces
of AR digital signage on a floor-by-tloor basis, a “floorwise
reference point” should be calculated for each of the plu-
rality of pieces of AR digital signage.

[0309] In this regard, referring to FIG. 13, the “floorwise
reference point” for each of the plurality of pieces of AR
digital signage may be placed by moving the height by the
number of floors of the POI information with respect to the
origin P and the spatial coordinates 1211, 1212, 1213, and P
of the building area. That 1s, the dlgltal s1gnage platform
providing apparatus determines, as a “floorwise reference
point,” a location to which a height offset corresponding to
the number of tfloors matched to the origin P+each piece of
POI information 1s applied, and requests correction such that
corresponding AR digital signage 1s mapped to the location.

[0310] In FIG. 13, the reference point of first AR digital
signage 1301 displayed on the first floor of the building area
1200 1s determined as the origin P. The floorwise reference
point of second AR digital signage 1302 displayed on the
second floor of the building area 1200 1s determined as a
point P1 obtained by applying a height offset corresponding,
to the second floor to the origin P. Also, the floorwise
reference points of third AR digital signage and fourth AR
digital signage displayed on the third floor and the fourth
floor of the building area 1200 are determined as points P2
and P3 obtained by applying the height offsets correspond-
ing to the third floor and the fourth floor to the origin P.

[0311] In order to more accurately calculate the height
information of the building area, in one embodiment, the
digital signage platiorm providing apparatus may compare
the height information (e.g., an intertloor height offset) of
cach display area determined based on the tloorwise refer-
ence points and the height information included 1n the map
information (e.g., 2D/3D map information) received from
the cloud server and may correct at least one of the location
and shape of each display area on the basis of the compari-
son result. Also, in an embodiment, when the detected
difference between the height information and the value of
a set of itertloor heights that are initially calculated and the
height information of the building area acquired through a
database (DB) 1s greater than or equal to a threshold value
(a normal error range), the digital signage platform provid-

ing apparatus may correct the location of each display area
using the height information of the database (DB).

[0312] For example, the digital signage platform provid-
ing apparatus may change the intertloor height offset
described with reference to FIG. 13. Alternatively, the digital
signage platform providing apparatus may, for example,
map a plurality of pieces of AR digital signage 1301, 1302,
1303, and 1304 to the lateral side, not the front side, of the
building area 1200 1n FIG. 13 on a floor-by-floor basis.

[0313] Meanwhile, in an embodiment, the plurality of
pieces ol AR digital signage 1301, 1302, 1303, and 1304
mapped to the building area 1200 on a floor-by-floor basis
surround at least one side of each display area of the building
in the driving image. For example, in FIG. 13, the plurality
of pieces of AR digital signage 1301, 1302, 1303, and 1304
are formed to surround the front side of the building area
1200 on a floor-by-tloor basis. Accordingly, a plurality of
advertisement exposure eflects are provided to one building
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on a floor-by-floor basis, and this gives a realistic feeling as
if a real signage signboard is placed on the building.
[0314] Example methods of naturally and variably pro-
viding 1images ol a plurality of pieces of augmented reality
(AR) digital signage by flexibly reflecting various changes
in a building’s shape based on a drniver’s viewing angle (or
a vehicle’s front viewing angle), a vehicle driving situation,
a driver’s personal tendency, and nearby traflic and struc-
tural environments will be described below.

[0315] As described above, when AR digital signage such
as an actual signage electric signboard 1s provided on one
side of a building area on a floor-by-floor basis, a realistic
feeling 1s further increased. However, since 1t does not
reflect vehicle driving or nearby situations, there 1s a limi-
tation 1n that the advertising exposure time for each viewer
1s short.

[0316] In addition, when AR digital signage 1s always
mapped to a specific display area of a building (e.g., the front
of a building), the size of the specific display areca may
decrease or disappear from view depending on the current
location and driving direction of the vehicle. In this case, the
advertising exposure time of AR digital signage 1s further
reduced.

[0317] Furthermore, when the specific display area to
which the AR digital signage 1s mapped 1s obscured by a
structure, the AR digital signage may not be recognized at
all. That 1s, as the visibility of AR digital signage 1s not
secured, the advertising effect 1s reduced.

[0318] FIG. 14 1s a diagram illustrating a method of
selecting a display area of tloorwise AR digital signage on
the basis of the shape of a building area according to an
embodiment of the present disclosure.

[0319] In the present disclosure, the form of a building
area or the shape of an 1mage of a building area refers to the
shape of the front and lateral sides of the building area
varying 1n real time with respect to a driver’s view (or a
vehicle’s front view) 1n two dimensions. Also, the shape of
the front and lateral sides of the building arca may be
expressed as numerical information about the front and
lateral sides of the building area varying in real time with
respect to a driver’s view (or a vehicle’s front view) 1n two
dimensions.

[0320] Here, the driver’s view (or the vehicle’s front view)
may be assumed to coincide with the driving direction of the
vehicle. Also, here, the numerical information may include,
for example, the areas of the front and lateral sides of the
building area, the area ratio, and the distortion ratio.
[0321] In an embodiment, the display device 200 accord-
ing to the present disclosure may determine a display area of
AR digital signage on the basis of an 1image of the building
area 1n the driving 1image. When the display area 1s changed
based on the shape of the image of the building area, the
display device 200 may map the AR digital signage to the
changed displayed area and display the mapped AR digital
s1gnage.

[0322] Here, the determining of the display area based on
the 1mage of the building area may refer to the display
device 200 determining the display position of floorwise AR
digital signage on the side of a building 1n a driving 1mage
acquired through a vision sensor by communication with a
system including the above-described digital signage plat-
form providing device 800 and the vehicle 100.

[0323] The display position may be one of the front side
or the lateral side of the building area. In the present
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disclosure, the display position may be determined to be
more advantageous in securing the visibility of the AR
digital signage.

[0324] Also, here, the changing of the display area based
on the shape of the image of the building area may refer to
the display device 200 changing the display position of
floorwise AR digital signage from the front side (or the
lateral side) of the building in the driving image acquired
through the vision sensor to the lateral side (or the front side)
or to other nearby locations by communication with a
system including the above-described digital signage plat-
form providing device 800 and the vehicle 100.

[0325] The changed display position may include other
nearby locations outside the building as well as the front side
or the lateral side of the building area. In the present
disclosure, the changed display position 1s determined to be
a side that 1s advantageous 1n securing the visibility of the
AR digital signage or to be another position.

[0326] To this end, the display device 200 receives, from
the vehicle 100, vehicle sensing data including driving-
related information (e.g., the driving direction and driving
speed of the vehicle, etc.) and mformation on the driving
image acquired through the vision sensor in real time. Also,
the display device 200 may deliver the collected data to the
digital signage platiorm providing system so that the digital
signage platform providing system can perform data collec-
tion, processing, filtering, and merging for displaying the AR
digital signage on the determined or changed display area on
a floor-by-floor basis and perform an AR rendering request.
[0327] Referring to FIG. 14, for example, while the
vehicle 1s driving, building area A 1410 and building arca B
1420 each including a plurality of pieces of POI information
in the driving image are displayed on the left and right sides
of the driving road. A first plurality of pieces of AR digital
signage 1411, 1412, and 1413 are mapped to building area
A 1410 on a floor-by-tloor basis, and a second plurality of
pieces of AR digital signage 1421, 1422, and 1423 are
mapped to building area B 1420 on a floor-by-tloor basis.

[0328] The display areas of the first plurality of pieces of
AR digital signage 1411, 1412, and 1413 and the second
plurality of pieces of AR digital signage 1421, 1422, 1423
are determined to be positions that are advantageous in
securing visibility with respect to the driving direction 1401
of the vehicle.

[0329] The first plurality of pieces of AR digital signage
1411, 1412, and 1413 and the second plurality of pieces of
AR digital signage 1421, 1422, and 1423 are displayed on
display areas that are advantageous 1n securing visibility on
the front and lateral sides of the building areas 1410 and
1412, respectively. For example, the lateral side of building
area A 1410 1s determined as the display area of the first
plurality of pieces of AR digital signage 1411, 1412, and
1413, and the front side of bulding area B 1420 1s deter-

mined as the display area of the second plurality of pieces of
AR digital signage 1421, 1422, and 1423.

[0330] This 1s because, based on the driving direction
1401 of the vehicle, the lateral side 1s more advantageous 1n
securing visibility in the case of building area A 1410 and the

front side 1s more advantageous in securing visibility in the
case of building area B 1420.

[0331] As described above, 1n the present disclosure, the
display device 200 may be operated to determine the display
areas on the basis of the image of the bwlding area and
change the display areas on the basis of the shape of the
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image ol the building area in order to allow different display
sides of each building area in the driving image to be
determined as the display areas of the floorwise AR digital
signage at the same time.

[0332] TTo this end, the display device 200 according to the
present disclosure may determine the display area on the
basis of the widths (areas) of the front side and the lateral
side 1n order to determine, as the display area, a position
with high wvisibility 1n the front and lateral sides of the
building area with respect to the driving direction of the
vehicle.

[0333] In an embodiment, the display device 200 may
compare the difference between the widths (areas) of the
front side and the lateral side of the building area to a preset
critical value and may select one of the front side and the
lateral side on the basis of the comparison result. Here, the
preset critical value refers to a reference value for determin-
ing a display area only by the width size. Accordingly, the
display device 200 may be limited to use only widths to
determine a display area only when the difference of the
widths (areas) of the front side and the lateral side of the
building area exceeds the preset critical value.

[0334] For example, when the diflerence between the
widths of the front side and the lateral side of the building
area exceeds the preset critical value, the display device 200
may select the wider one of the front side and the lateral side
of the building area as the display area. On the other hand,
when the difference between the widths of the front side and
the lateral side of the building area falls below the preset
critical value, the display device 200 may determine a preset
position (e.g., the front side of the building area) as the
display area or may display the display area on the basis of
another selection criterion.

[0335] In an embodiment, when the difference between
the widths (areas) of the front side and the lateral side of the
building area falls below the preset critical value, the display
device 200 may select one of the front side and the lateral
side of the building area as the display area on the basis of
the 1mage distortion ratio of the floorwise AR digital sig-
nage.

[0336] For example, when the difference between the
widths of the front side and the lateral side of the building
area falls below the preset critical value, the display device
200 may select as the display area one of the front side or the
lateral side of the building area for which the 1image distor-
tion ratio of the tloorwise AR digital signage will be smaller.
Alternatively, when the diflerence between the widths of the
front side and the lateral side of the building area falls below
the preset critical value, the display device 200 may select
as the display area one of the front side or the lateral side of
the building area for which the distortion ratio of text (font)
included in the floorwise AR digital signage will be smaller.
Here, the image distortion ratio of the front side and the
lateral side of the building area and the distortion ratio of
text (font) included 1n the floorwise AR digital signage may
be calculated after a predetermined weight 1s assigned to
cach 1mage.

[0337] InFIG. 14, the first plurality of pieces of AR digital
signage 1411, 1412, and 1413 are mapped to display areas
of the lateral side of bwlding area A 1410 1n which the

difference between the widths (areas) of the front side and
the lateral side of the building area falls below the preset
critical value and in which the image distortion ratio of the
floorwise AR digital signage 1s smaller.
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[0338] Also, in FIG. 14, the second plurality of pieces of
AR digital signage 1421, 1422, and 1423 are mapped to
display areas of the front side of building area B 1420 1n
which the diflerence between the widths (areas) of the front
side and the lateral side of the building area exceeds the
preset critical value and which has a greater width than the
lateral side.

[0339] As described above, the display device 200 accord-
ing to the present disclosure may determine the display area
of the image of the floorwise AR digital signage on the basis
of the image of the building area in the driving image
acquired through the vision sensor by communication with
the vehicle 100 and the digital signage platiorm providing
system. Also, the display device 200 according to the present
disclosure may change the display area on the basis of the
shape of the image of the building area in the dniving 1mage
acquired through the vision sensor, transmit information on
the changed display area to the digital signage platform
providing system, and receive a rendering result or related
information for mapping an image of the AR digital signage
corresponding to the changed display area from the corre-
sponding system.

[0340] Also, 1n an embodiment, a processor of the display
device according to the present disclosure may change the
display area on the basis of the image distortion ratio of the
building area recognized through the camera of the vehicle.
In this case, by transmitting the information on the changed
display area to the digital signage platform providing sys-
tem, the display device may receive the rendering result or
related information for displaying the AR digital signage on
the changed display area on a floor-by-tloor basis.

[0341] FIG. 15 1s a diagram illustrating a method of
selecting a display area of tloorwise AR digital signage on
the basis of vehicle driving information according to an
embodiment of the present disclosure.

[0342] Inthe present disclosure, even after the display area
1s determined and the AR digital signage 1s displayed on a
floor-by-tloor basis, the display device may calculate the
widths of the front side and the lateral side of the building
area changing along with the driving of the vehicle, change
the display area on the basis of the calculation result, and
map the floorwise AR digital signage to the changed display
area. This provides an advantageous eflect of securing the
visibility of AR digital signage 1n real time.

[0343] As described above, 1n order to calculate the widths
of the front side and the lateral side of the building area
changing along with the driving of the vehicle, the display
device 200 according to the present disclosure may calculate
the widths on the basis of the change 1n shape of the image
of the front side and the lateral side of the building acquired
through the vision sensor of the vehicle.

[0344] In FIG. 15, as shown in 15A, at the beginning (at
a first time point), a plurality of pieces of AR digital signage
15111, 1512, and 1513 are mapped and displayed using the
lateral side of the building area in the driving image as the
dlsplay area. As described above with reference to FIG. 14,
since the difference between the widths A and B of the front
side and the lateral side of the building area 1s less than or
equal to the preset critical value on the basis of the current
location and the driving direction 1501 of the vehicle at the
first time point, the lateral side, which has a smaller image
distortion ratio, 1s determined as the display area.

[0345] Subsequently, when the vehicle approaches the
building area (a second time point after the first time point)
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as the vehicle 1s driving, as shown in FIG. 15B, the display
area 1s changed to the front side of the building area in the
driving 1mage, and a plurality of pieces of AR digital signage
1521, 1522, and 1523 are mapped and displayed. That 1s,
although the display area has been determined once, the
display device 200 changes the display area itself from the
lateral side to the front side beyond mapping the plurality of
pieces of AR digital signage 1511, 1512, and 1513 according
to the image of the display area of the lateral side varied
along with the driving of the vehicle.

[0346] Since the difference between the widths A" and B"
of the front side and the lateral side of the building area

exceeds the preset critical value on the basis of the current
location and the driving direction 1502 of the vehicle at the
second time point, the front side, which 1s a greater width,
may be determined as the display area.

[0347] In an embodiment, the processor of the display
device 200 according to the present disclosure may change
the display area to which the image of the floorwise AR
digital signage 1s to be mapped on the basis of the sensing
data of the vehicle received while the vehicle 1s driving.

[0348] For example, as described above with reference to
FIG. 15, the display device 200 may receive the sensing data
of the vehicle (e.g., the current location and driving direction
of the vehicle) mn real time and monitors whether the
difference between the widths of the front side and the lateral
side of the same building areca exceeds the preset critical
value.

[0349] When the monitoring result i1s that the difference
between the width values exceeds the preset critical value,
the side that has a greater width at the current time may be
displayed as the display area. In this case, when the floor-
wise AR digital signage 1s currently displayed on the side
that has a smaller width, the display area may be changed.
On the other hand, when the monitoring result 1s that the
difference between the widths 1s less than or equal to the
preset critical value, the one of the front side and the lateral
side that has a smaller image distortion ratio (e.g., the side
that has a smaller aspect ratio (height oflset) difference) 1s
determined as the display area. In this case, when the
floorwise AR digital signage 1s currently displayed on the
side having a larger image distortion ratio, the display area
may be changed.

[0350] In an embodiment, when the areas of the front side
and the lateral side of the building area in the driving image
acquired through the vision sensor change along with the
driving of the vehicle, the processor (or the control unit) of
the display device 200 according to the present disclosure
may transmit information on the change 1n the areas to the
digital signage platform providing system. Here, the infor-
mation on the change 1n the areas may include, for example,
information related to the change of the display area such as
the difference between the widths of the front side and the
lateral side of the building area, the result of comparing the
difference between the widths to the critical value, and the
image distortion ratios of the front side and the lateral side.

[0351] Also, in an embodiment, the processor of the
display device 200 may receive a result of a rendering
request for generating AR digital signage on the basis of the
information on the change in the areas and may change the
display area of the floorwise AR digital signage from one
side of the building area 1n the driving 1image to another side
and then perform mapping.
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[0352] In an embodiment, the processor of the display
device 200 may map the floorwise AR digital signage while
gradually moving the floorwise digital signage from one side
of the building area in the driving image to another side
according to the driving direction and driving speed of the
vehicle.

[0353] For example, referring to FIG. 15, when 1t 1s
determined that the display area 1s changed from the lateral
side to the front side, the first plurality of pieces of AR
digital signage 1511, 1512, and 1513 that have been dis-
played on a floor-by-floor basis on the lateral side of the
building may gradually move toward the front side along
with the driving of the vehicle as shown 1n FIG. 15A and
may be seamlessly moved and then displayed on the front
side of the building after a certain period of time as shown
in FIG. 15B. Thus, an antipathy to the display of the second
plurality of pieces of AR digital signage 1521, 1522, and
1523 1s minimized, and the advertising exposure time 1s
increased as the digital signage 1s moved along the driving
direction of the vehicle.

[0354] Meanwhile, according to the present disclosure,
when AR digital signage 1s displayed on a building of a
driving 1mage on a tloor-by-floor basis, a realistic feeling 1s
turther increased like real signage. However, as a vehicle
approaches the building, the building and the signage
mapped to the building deviate from the driving 1image, and
thus visibility 1s reduced.

[0355] However, when a vehicle enters a building includ-
ing a plurality of pieces of POI information or when a
destination POI 1s located in a building, the need {for
floorwise AR digital signage 1s further increased. Accord-
ingly, a method of providing differentiated floorwise AR
digital signage while a vehicle approaches a building area
including a plurality of pieces of POI information and enters
or 1s expected to enter the corresponding building area will
be described 1n detail below.

[0356] In the present disclosure, a situation in which a
vehicle enters a building area may be determined based on
sensing data of the vehicle including the current location of
the vehicle, the distance between the vehicle and the corre-
sponding building area, and the driving speed of the vehicle.
For example, when the vehicle approaches the correspond-
ing building area and reduces the driving speed without
situations such as waiting for a light change or finding an
obstacle, this may be determined as a situation 1n which the
vehicle enters the building area.

[0357] In the present disclosure, a situation 1 which a
vehicle 1s expected to enter a building area may be deter-
mined based on the current location of the vehicle, the
distance between the vehicle and the corresponding building
area, whether a destination or waypoint POI 1s included 1n
the building area, the specificity of the bwlding area,
whether a user’s preferred band or POI 1s included, and the

like.

[0358] In the present disclosure, the case 1 which condi-
tions for allowing a vehicle to enter a building area are
satisflied may refer to a situation 1n which the vehicle enters
the building area and/or a situation 1n which the vehicle 1s
expected to enter the building area. In the present disclosure,
whether the conditions for allowing a vehicle to enter a
building area are satisfied may refer to determining whether
the vehicle enters the building area and/or whether the
vehicle 1s expected to enter the building area.
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[0359] In the present disclosure, an AR carpet refers to an
AR object that 1s mapped as 11 a thin layer of carpet 1s laid
in a certain range of a road/sidewalk/floor in a drniving
image. The AR carpet may be implemented to have a
transparency equal to a certain value or a predetermined
texture, pattern, or the like so that the area of the mapped
road, sidewalk, or floor can be seen transparently and then
may be mapped.

[0360] FIG. 16 1s a diagram illustrating a method of
mapping floorwise AR digital signage to an AR carpet rather
than a building according to an embodiment of the present
disclosure.

[0361] In the present disclosure, a display device 200
linked to a vehicle (e.g., a center information display (CID),
a cluster, a head-up display (HUD), a rearview mirror
display, a rear seat entertainment (RSE), and a display
device or terminal that projects driving images onto the
vehicle’s windshield or dashboard) may map and display
floorwise AR digital signage on a driving image projected or
acquired through a vision sensor (e.g., a camera, an 1maging
laser sensor, etc.) of the vehicle.

[0362] To this end, a processor of the display device 200
may communicate with the vehicle and the digital signage
platiorm providing system and may transmit a request to the
corresponding system for generating the AR digital signage
on a floor-by-floor basis. Also, the processor of the display
device 200 may receirve a result of the request from the
system and may map and display corresponding AR digital
signage on a building area in the drniving image on a
floor-by-floor basis. To this end, the processor of the display
device 200 may be implemented to include an AR engine or
perform the same function as an AR engine.

[0363] Referring to FIG. 16, the display device 200 may
map and display a plurality of pieces of AR digital signage
1611, 1612, and 1613 on one surface of a building 1610 1n
a driving image 1601 acquired through the vision sensor of
the vehicle on a floor-by-tloor basis.

[0364] To this end, the display device 200 may commu-
nicate with the vehicle to receive the sensing data of the
vehicle, for example, the current location of the vehicle,
driving-related information of the vehicle, and the like. Also,
the display device 200 may communicate with the digital
signage platform providing system 1000 (see FIG. 27) to
transmit the sensing data of the vehicle, receive associated
POI information, for example, the spatial location of the
building including a plurality of pieces of POI information,
and floor number information, and receive trathic-related
information of the vehicle from a cloud.

[0365] The display device 200 may recognize at least the
spatial location of the building area including the plurality of
pieces of POI information on the basis of the recerved
information.

[0366] The display device 200 may transmit, to the system
1000, a request for generating AR digital signage corre-
sponding to content information related to the plurality of
pieces of POI information on a tloor-by-floor basis (herein-
alter referred to as a first request) using the sensing data of
the vehicle, the spatial location of the building area, and the
floor number information. Also, the display device 200 may
receive the results of collection, processing, filtering, and
matching of data corresponding to the request from the
system 1000 and may map and display AR digital signage on
the building 1n the driving 1image on a floor-by-floor basis.
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[0367] The display device 200 may transmit, to the system
1000, a request for generating an AR carpet for guiding entry
into the building 1n the driving image (hereimnaiter referred to
as a second request) on the basis of the dniving-related
information included in the sensing data of the vehicle. Also,
the display device 200 may receive the results of collection,
processing, filtering, and matching of data corresponding to
the request from the system 1000 and may map and display
an AR carpet on the road in the driving 1mage.

[0368] In this case, the mapping position of the AR carpet
may be determined based on the current location of the
vehicle. For example, the AR carpet may be mapped and
displayed 1n the range of 2 to 10 m ahead of the current
location of the vehicle and the road lane 1n which the vehicle
1s traveling.

[0369] In an embodiment, the display device 200 may
transmit the first request and the second request simultane-
ously or sequentially. Also, the display device 200 may
receive the results of the first request and the second request
from the system 1000 simultaneously or sequentially. Also,
the display device 200 may map and display AR objects
(e.g., tloorwise AR digital signage and AR carpet) corre-
sponding to the received result according to the current
locations of the vehicle and the building area and whether
predetermined conditions are satisfied, wrrespective of the
order 1n which the results of the first and second requests are
received.

[0370] Referring to FIG. 16, when the vehicle approaches
the building 1610 and at least one of the plurality of pieces
of POI mnformation included in the corresponding building
1610 1s set as a destination POI 1630, the processor of the
display device 200 may determine this case as the situation
in which the vehicle 1s about to enter the building 1610 or

the situation in which the vehicle 1s expected to enter the
building 1610.

[0371] In this case, the processor of the display device 200
may map and display an AR carpet 1620 for guiding entry
into the building 1610 to the road 1602 1n the driving 1mage
1601 on the basis of the result of the request for generating
the AR carpet received from the linked digital signage
system.

[0372] When the AR carpet 1620 1s mapped and displayed
on the road 1602 1n the driving image 1601, the processor of
the display device 200 may monitor, for a certain time (e.g.,
within one or two, or more, seconds), whether there 1s a
change 1n the situation 1n which the vehicle 1s about to enter
the building 1610 or the situation 1n which the vehicle 1s
expected to enter the building 1610.

[0373] When the monitoring result 1s that there 1s no
change 1n the situation 1n which the vehicle 1s about to enter
the building 1610 or the situation i which the vehicle 1s
expected to enter the building 1610, the processor of the
display device 200 changes the AR carpet 1620 to a display
area and maps and displays the plurality of pieces of AR
digital signage 1621, 1622, and 1623 on the AR carpet 1620.
In this case, the plurality of pieces of AR digital signage
1611, 1612, and 1613 that have been displayed on the front
of the building 1610 on a floor-by-tloor basis may be resized
and displayed continuously (e.g., with a size smaller than the
front surface of the building 1610) or may disappear.

[0374] When the monitoring result 1s that the situation 1n
which the vehicle enters the building 1610 or the situation in
which the vehicle 1s expected to enter the building 1610 1s
changed (e.g., when the vehicle proceeds past the building
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1610), the processor of the display device 200 may operate
so that the AR carpet 1620 1s no longer displayed on the road
1602 1n the driving image 1601. This 1s because it 1s no
longer necessary to guide the entry of the vehicle.

[0375] In an embodiment, the AR digital signage mapped
and displayed on the AR carpet 1620 may be limited to some
of the plurality of pieces of AR digital signage 1621, 1622,
and 1623. For example, although not shown, the mapped and
displayed AR digital signage may be limited to only AR
digital signage corresponding to floorwise representative
POI information, or the maximum number of pieces of AR
digital signage to be displayed on the AR carpet 1620 (e.g.,
less than five or a number smaller than the number of tloors
of the building 1610) may be preset.

[0376] The AR carpet 1620 may include visual informa-
tion (e.g., an arrow 1mage) for guiding entry into the
building 1610. For example, when the building 1610
includes a destination POI 1n FIG. 16, the AR carpet 1620
may be implemented and mapped to include an i1ndication
for the destination POI 1630 and visual information (e.g., an

arrow 1mage) for guidance to a parking lot of the building
1610.

[0377] The plurality of pieces of AR digital signage 1621,
1622, and 1623 mapped on the AR carpet 1620 may be
sequentially displayed on floorwise display areas (1.e., the
AR carpet 1620) of the building 1610 on the basis of the
current location of the vehicle and driving direction. For
example, 1n FIG. 16, the first AR digital signage 1621, the
second AR digital signage 1622, and the third AR digital
signage 1623 may be mapped and displayed according to the
driving direction of the vehicle as 11 they are spread (layered)
on the AR carpet 1620 according to the tloor order of the
floorwise AR digital signage of the building 1610. This 1s
different from the above-described method in which the
floorwise AR digital signage 1s mapped and displayed on the
front or side of the building as 1f 1t were erected 1n the
vertical direction of the building.

[0378] As described above, the display device according
to the present disclosure 1s implemented to map and display
an AR carpet and a plurality of pieces of AR digital signage
on a road in a driving 1mage rather than a building 1n order
to secure the visibility of the advertisement signage in the
situation 1n which the vehicle 1s about to enter the building
or the situation 1n which the vehicle 1s expected to enter the
building. Also, visual information can be provided to a road
ahead without a driver having to look towards the building
to see the destination POI, which helps safe driving.

[0379] A method of acquiring a coupon related to the
above-described AR digital signage during the driving of the
vehicle will be described below.

[0380] In the present disclosure, a coupon refers to a
preferential ticket or discount coupon that 1s printed on an
invitation letter, a leatlet, or catalog or 1ssued at an Internet
shopping mall, etc. to ofler priority or discounts. In the
present disclosure, coupon information may refer to visual
information including such a preferential ticket or discount
coupon. In the present disclosure, an AR coupon may refer
to an AR object that implements coupon information in
conjunction with map information.

[0381] While the vehicle 1s driving, various coupon infor-
mation related to AR digital signage may be provided 1n a
driving image obtained through a vision sensor of the
vehicle. Specific methods regarding which coupon informa-
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tion 1s to be displayed on the driving image and how a driver
can obtain presented coupon mformation will be presented
below.

[0382] Meanwhile, a navigation device linked to a vehicle,
a vehicle navigation device, or a navigation device disclosed
below may be understood as the display device 200, which
maps and displays the above-described AR digital signage,
with an added configuration and function related to the
acquisition of AR coupons. Therefore, 1t should be noted 1n
advance that the implementation of a request by the above-
described display device 200, the displaying of a driving
image acquired through a vision sensor of the vehicle, the
mapping and displaying of an AR object (e.g., floorwise AR
digital signage, AR carpet, etc.) in real time, and the varying
and mapping of an AR object based on driving information

can be directly applied to a navigation device 1720 (see FIG.
17) that will be described below.

[0383] Also, an AR platform providing apparatus dis-
closed below may be understood as the digital signage
platform providing apparatus 800 (see FIGS. 8 and 9), the
information processing system 800 (see FIG. 9), or the
digital signage platiorm providing system (herein referred to
as the digital signage platform providing apparatus 800 or
the like) which are related to the generation of the above-
described floorwise AR digital signage and to which a
configuration and function related to the acquisition of an
AR coupon. Accordingly, 1t should be noted that data
collection, data processing, and filtering that can be 1imple-
mented by the above-described digital signage platform
providing apparatus 800 and the matching and rendering
request for generating an AR object (e.g., tloorwise AR
digital signage, AR carpet, etc) may be directly applied to
the AR platform providing apparatus 800 (see FIG. 17) that
will be described below.

[0384] FIG. 17 1s a diagram showing an aspect in which
the AR platform providing apparatus 800, a vehicle naviga-
tion device 1720, a coupon server 1710, and a mobile
terminal 1730 communicate with each other according to an
embodiment of the present disclosure.

[0385] In FIG. 17, the AR platform providing apparatus
800 starts a series of operations for acquiring an AR coupon

based on a user mput 210 of a navigation device 1720 linked
to a vehicle.

[0386] In response to a request contained 1n the user input
210, the AR platform providing apparatus 800 may collect
user information, e.g., personal information registered at the
time of service subscription (e.g., name, gender, residence,
etc.) from the navigation device 1720 and deliver the user
information to the user data module 822. Also, the AR
platiorm providing apparatus 800 may provide, to a vehicle
sensing data module 823, sensing data collected from sen-

sors provided 1n the vehicle, such as a camera 310, an ADAS
sensor 360, and a GPS/DR sensor 460 of the vehicle 100.

[0387] In response to a request contained in the user input
210, the AR platform providing apparatus 800 may receive
the above-described map information from the cloud server
900, access an interface 1713 of the coupon server 1710, and
collect coupon information associated with the vehicle’s
location. The collected coupon information 1s delivered for
data collection and coupon 1information linkage 851, and the
AR platform providing apparatus 800 associates the map
information and the coupon information, and provides the
associated mformation for coupon imnformation filtering 852.
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[0388] The coupon information filtering 852 of the AR
plattorm providing apparatus 800 may include filtering
coupon information suitable for a driver stepwise on the
basis of the vehicle sensing data 823 and/or the user data

822.

[0389] For example, the coupon information filtering 852
may include recommending and filtering suitable coupon
information (e.g., gas station discount coupon) on the basis
of vehicle status information (e.g., remaining fuel/charge
amount, replacement periods for vehicle consumables, etc.).
Also, for example, the coupon information filtering 852 may
include recommending and {filtering suitable coupon infor-
mation (e.g., a coupon for a specific brand) on the basis of
user history information such as a user’s coupon use history,
categories of interest, and recently searched places/destina-
tions/waypoints). AR matching 833 i1s performed on the
filtered coupon information associated with the map infor-
mation on the basis of the AR rendering request, and the
result of performing the AR matching 853 is transmitted to
the vehicle navigation device 1720.

[0390] The AR rendering 1721 of the navigation device
1720 may include mapping and displaying, in real time, an
AR coupon on a display area of the driving 1mage acquired
through the vision sensor of the vehicle on the basis of the
result of performing the AR matching 853.

[0391] The AR coupon may be displayed on the display
area of the driving 1mage shown through the display module
150 of the navigation device 1720, for example, a center
information display (CID), a cluster, a head-up display
(HUD), a rearview mirror display, a rear seat entertainment
(RSE), a vehicle windshield or dashboard, etc.

[0392] In this case, the display area 1s determined by the
navigation device 1720 and the AR platform providing
apparatus 800 communicating with each other to detect the
location of POI information corresponding to the coupon
information from the driving image acquired through the
vision sensor of the vehicle. In an embodiment, the position
of the display area may be changed 11 necessary for the safe
driving of the vehicle.

[0393] The navigation device 1720 may download a cou-
pon corresponding to the AR coupon on the basis of infor-
mation on the distance between the location of the vehicle
and the display area of the AR coupon. Information on the
downloaded coupon may be provided to a coupon manage-
ment mterface 1750 of the AR platform providing apparatus
800 through a coupon server interface 1722. The coupon
management interface 1750 transmits the information on the
coupon downloaded to the navigation device 1720 (e.g.,
basic coupon information such as the expiration date of the
coupon, POI information, user information, etc.) to the
coupon server 1710.

[0394] The coupon server 1710 receives the information
on the downloaded coupon through the AR service interface
1713 and performs validation for registration in the coupon
registration interface 1711. When the validity 1s verified by
the coupon registration interface 1711, the corresponding
coupon 1s uploaded and stored 1n a coupon database (DB)
management module 1712. Also, coupon-related informa-
tion such as user information, a usage status, an expiration
date, and the like of the uploaded coupon may be stored 1n
the coupon DB management module 1712.

[0395] The navigation device 1720 may access the down-
loaded coupon through the user input 210 and the coupon
server interface 1722 to cause the coupon to be displayed on
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the display unit 150. In this case, the form of the downloaded
coupon displayed on the display unit 150 may include
readable coupon identification information (e.g., QR code,
identification code, user 1dentification information, etc.).

[0396] The mobile terminal 1730 may execute a preset
application (e.g., a coupon service application, etc.) to
access the AR platform providing apparatus 800 and the
navigation device 1720 of the vehicle. The mobile terminal
1730 may access the coupon server 1710 through the coupon

server interface 1722 and/or the coupon management inter-
tace 1750.

[0397] When the mobile terminal 1730 accesses the cou-
pon server 1710, a coupon of the corresponding vehicle
uploaded to the coupon DB management module 1712 may
be downloaded on the basis of a result of user authentication
performed through the user authentication module 1731.
Subsequently, a user of the mobile terminal 1730 may search
for a coupon shared through the coupon search/display/use
management module 1732 and may use the coupon in a
related store or the like when the coupon 1s displayed.

[0398] In an embodiment, restrictions on the use of cou-
pons may be added depending on whether the mobile
terminal 1730 1s registered with the vehicle. For example,
when the mobile terminal 1730 1s a smartphone of a vehicle
driver (which 1s registered with the vehicle), the coupon
downloaded to the vehicle may be used without limitation 1n
the mobile terminal through user confirmation. However, for
example, when the mobile terminal 1730 1s a smartphone of
a passenger or a third party, restrictions related to coupon
use (e.g., discount content, available store, available period,
etc.) may be imposed even after user confirmation.

[0399] As described above, 1n an embodiment according
to the present disclosure, by linking map information and
coupon information and providing coupon information {il-
tered based on the user information and/or the sensing data
of the vehicle as an AR coupon 1n the driving 1mage of the
vehicle, coupon information useful and suitable for a driver
1s intuitively provided. Also, when a vehicle approaches an
AR coupon, the vehicle can download the coupon without an
additional operation for acquiring the coupon. Thus, it 1s
possible to naturally acquire coupons while performing safe
driving. Also, by allowing a user to easily share a coupon
downloaded through a vehicle using a mobile terminal, user
convenience 1s also enhanced.

[0400] FIG. 18 1s a representative tlowchart 1llustrating a
method of acquiring an AR coupon according to the opera-
tion of the navigation device and the AR platform providing
apparatus according to an embodiment of the present dis-
closure. In the present disclosure, a vehicle navigation
device commumnicates with an AR platform providing appa-
ratus linked to a vehicle so that the AR coupon can be
mapped and presented on the driving image and the coupon
corresponding to the AR coupon can be easily acquired
during the driving of the vehicle. Also, the vehicle naviga-
tion device communicates with a coupon server including a
coupon registration DB through an interface of the AR
platform providing apparatus.

[0401] Meanwhile, the following description will focus on

an operation method performed by the vehicle navigation
device 1720 (see FIG. 17), but 1t should be noted in advance

that the operation method can be understood as being
modified into an operation method performed by the AR
plattorm providing apparatus 800 (see FIG. 17) or an
operation method performed by an interaction between the
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vehicle navigation device 1720 and the AR platform pro-
viding apparatus 800. Also, mutual communication among
the vehicle navigation device 1720, the AR platform pro-
viding apparatus 800, and the coupon server 1710 may be
performed by transmitting or receiving signals or data using,
an interface or a communication module. Also, each opera-
tion described below i1s performed by a control umt (con-
troller) or a processor of the vehicle navigation device 1720
unless otherwise specified.

[0402] Referring to FIG. 18, first, the AR platform pro-
viding apparatus 800 may perform an operation of collecting
coupon information associated with the current location of
the vehicle and associating the coupon information with map
information on the basis of a request received by the vehicle
navigation device 1720 (1810).

[0403] To this end, the request may include a command to
cause the AR platform providing apparatus 800 to collect
surrounding coupon information on the basis of the current
location of the vehicle and associate the collected coupon
information with map information. To this end, the AR
plattorm providing apparatus 800 may receive the map
information (e.g., 2D or 3D map information, POI informa-
tion, building floor number mformation, etc.) from a cloud
server 900 (see FIG. 17), etc. and may associate the col-
lected coupon information with the map information in order
to display an AR coupon which will be described below.
[0404] Subsequently, the navigation device 1720 may
cause the AR platform providing apparatus 800 to filter the
collected coupon information on the basis of the sensing
data of the vehicle in response to the request received from
the navigation device 1720.

[0405] In an embodiment, the filtering of the received
coupon information may be performed on the basis of the
sensing data of the vehicle including vehicle status infor-
mation, information on the current location of the vehicle,
information on a set destination, and information on the
driving time of the vehicle.

[0406] To this end, the request may include a command to
cause the AR platiorm providing apparatus 800 to filter the
collected mnformation stepwise on the basis of at least one of
the sensing data of the vehicle, user information, the driving
information of the vehicle, environmental information such
as traflic conditions, and history information.

[0407] Here, the sensing data of the vehicle may include
information on the current location of the vehicle based on
signals of a GPS/DR sensor, camera image information
input through a vision sensor of the vehicle (e.g., advanced
driver assistance system (ADAS) sensing information,
object-recognition-related information, etc.), surrounding
situation information acquired by a vehicle-to-everything
(V2X) sensor (e.g., real-time condition imnformation collect-
ible by vehicle-to-vehicle (V2V) and vehicle-to-infrastruc-
ture (V2I), dniving-related information (e.g., the driving
direction, the driving speed, and the like of the vehicle), and
the vehicle status mformation (e.g., remaining fuel/charge
amount, replacement periods for vehicle consumables, etc.).

[0408] Also, the user information may refer to personal
information, such as gender, age, and residence, registered at
the time of coupon-related AR service subscription

[0409] Also, the vehicle driving information may include
route-related driving information such as map/navigation
guidance information during the driving of the vehicle, route
guidance mnformation (Turn-by-Turn), and attribute infor-
mation ol maps and roads (e.g., road type/property, the
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widths of roads and lanes, curvature, slope, speed limit, etc.)
and function-related driving information such as vehicle
driving mode (e.g., manual, autonomous driving, semi-
autonomous driving, ADAS function activation, etc.) or
clectronic Horizon information (which provides data on road
slopes and road curve radin).

[0410] Also, the environmental information such as traflic
conditions may 1include dynamic traflic information (e.g.,
road-unit traflic, lane-unit trathic), event information (acci-
dent information, hazard warning, etc.), weather iforma-
tion, information on the use of coupons near the current
location of the vehicle (e.g., AR coupon use information of
other users), etc.

[0411] Also, the history information may include user-
related history information such as a user’s preferred brand,
category-of-interest information (registered hashtags, etc.),
information on the main activity areas, information on user
registration points, and the use history of downloaded cou-
pons and dniving-related history information such as a
driver’s past driving route, recent destination, and recent
searched places.

[0412] To this end, the navigation device 1720 may
receive the sensing data of the vehicle including the current
location of the vehicle and the like from the vehicle 100 and
provide the sensing data of the vehicle to the AR platform
providing apparatus 800 in real time. Also, the navigation
device 1720 may detect user information, such as a coupon
download history and a preferred brand, prestored in a
memory and may deliver the user mformation to the AR
platform providing apparatus 800. Also, the AR platform
providing apparatus 800 may access, for example, the cloud
server 900 (see FI1G. 17), collect environmental information
such as dynamic traflic information, and filter the coupon
information.

[0413] As described above, the AR platform providing
apparatus 800 may collect, associate, and process various
information to filter coupon information suitable for a driver
(or a user) and the current location and status of the vehicle
100 1n a stepwise manner (1820). Accordingly, 1t 1s possible
to mimmize the exposure of AR coupons that are not of
interest to or required by a user.

[0414] Subsequently, the processor of the navigation
device 1720 matches a display area determined based on
POI information corresponding to the filtered coupon infor-
mation with a display area 1n a driving image obtained
through the vision sensor and then maps and displays an AR
coupon on the display area (1830).

[0415] In this case, a process for generating the AR
coupon corresponding to the filtered coupon mmformation 1s
similar to the above-described process of generating the AR
digital signage corresponding to (the plurality of pieces of)
the POI information. For example, the AR platform provid-
ing apparatus 800 may calculate a reference point of the
display area where the coupon information 1s to be dis-
played, determine the display area on the basis of the
calculated reference point, and perform a rendering request
for displaying the AR coupon on the determined display area
on the basis of the sensing data of the vehicle, the POI
information of the coupon information, spatial coordinates,
and floor number information. The navigation device 1720
may receive a result of the rendering request, map an 1image
of an AR coupon corresponding to the received result of the
rendering request on the display area of the driving image,
and output the image of the AR coupon.
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[0416] The display area of the AR coupon may be the front
side or a lateral side of a building including POI information
of the corresponding coupon information as described
above. Furthermore, when a plurality of pieces of POI
information corresponding to a plurality of pieces of coupon
information are included, the AR coupon may be mapped
and displayed on the corresponding building 1n the form of
floorwise signage, similar to the above-described generation
of floorwise AR digital signage.

[0417] In another embodiment, the display area of the AR
coupon may be an AR carpet mapped on a front road 1n the
corresponding driving image as described above. In this
case, when a plurality of pieces of POI information corre-
sponding to a plurality of pieces of coupon mformation are
included, floorwise AR coupons may be sequentially
exposed on the AR carpet. In still another embodiment, the
display area of the AR coupon may be changed 1n position
based on condition information (e.g., the detection of driv-
ing risk factors such as obstacle appearance, etc.).

[0418] While the AR coupon 1s mapped and displayed on
the driving 1mage, the processor of the navigation device
1720 may receive the sensing data of the vehicle (e.g., the
current location of the vehicle, the driving-related informa-
tion of the vehicle, etc.) 1n real time and detect information
on the distance between the current location of the vehicle
and the display area of the AR coupon. Also, the processor
of the navigation device 1720 may download the coupon
corresponding to the AR coupon on the basis of the infor-

mation on the distance between the current location of the
vehicle and the display area of the AR coupon (1840).

[0419] Specifically, the processor of the navigation device
1720 may download the AR coupon on the basis of the
information on the distance between the location of the
vehicle 100 and the display area to which the AR coupon 1s
mapped. Also, the processor of the navigation device 1720
may access the AR platform providing apparatus 800
through the coupon server interface 1722 and transmit a
registration request (server upload request) for the down-
loaded AR coupon. Then, the AR platform providing appa-
ratus 800 may transmit the registration information of the
coupon corresponding to the coupon information received

according to the registration request to the coupon server
1710 (see FIG. 17) through an interface device.

[0420] In this case, 1n an embodiment, the registration
information of the coupon may include coupon information
(basic coupon information), a usage status, an expiration
date, POI information, and user information corresponding
to the coupon (the service registration information of the
user who has downloaded the coupon). In another embodi-
ment, the registration of the coupon may further include
download-related information of the coupon, for example,
the number of available downloads and information on
additional restrictions applied to a sharer’s downloads (e.g.,
additional restrictions on available places and available
periods).

[0421] In an embodiment, based on information on the
distance between the location of the vehicle and the display
area of the AR coupon, the processor of the navigation
device 1720 may download the coupon corresponding to the
AR coupon when the distance information 1s less than a
threshold distance. For example, when the vehicle passes
through the location of the display area of the AR coupon or
enters a place related to the AR coupon while the vehicle 1s
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driving, the coupon may be automatically acquired without
additional manipulation by the dniver.

[0422] Depending on the embodiment, when the coupon 1s
downloaded, the processor of the navigation device 1720
may variably map another AR object indicating that the
corresponding coupon has been downloaded on the display
area of the corresponding AR coupon.

[0423] Also, in an embodiment, when a coupon use
request 1s recerved based on a user input, the processor of the
navigation device 1720 may display the 1dentification infor-
mation of the downloaded coupon on the display unit or the
like 1 a readable form. When a user reads the identification
information through a terminal while the identification infor-
mation of the coupon 1s displayed, the coupon server i1s
accessed so that a coupon corresponding to the identification
information can be downloaded through registered user
authentication. Accordingly, it 1s possible to safely transmuit
the downloaded coupon from the vehicle to the user termi-
nal.

[0424] As described above, according to the present dis-
closure, 1t 1s possible to receive useful coupon imnformation
filtered based on the current location of the vehicle, vehicle
statuses, and user information in the form of an AR coupon
while the vehicle 1s driving, and also 1t 1s possible to
naturally acquire a coupon during the driving of the vehicle.
Also, by safely transmitting the downloaded coupon from
the vehicle to the user terminal, it 1s possible to provide an
ellect of increasing the usability of the coupon.

[0425] Meanwhile, unlike 1n the mobile environment, a
driver 1s not iree to operate a navigation screen during the
driving of the vehicle. Thus, a method of easily acquiring
AR coupons without screen manipulation will be proposed
below.

[0426] The navigation device 1720 according to the pres-
ent disclosure may download coupons by applying a difler-
ent coupon acquisition criterion on the basis of whether the
vehicle’s destination has been downloaded. Specifically,
FIGS. 19 and 20 are examples of a method of acquiring a
coupon when the vehicle’s destination 1s not set, and FIGS.
21 to 23 are examples of a method of acquiring a related
coupon when the vehicle’s destination 1s set.

[0427] FIG. 19 1s a diagram illustrating a method of
acquiring a coupon on the basis of a distance between an AR
coupon and the current location of a vehicle according to an
embodiment of the present disclosure.

[0428] When 1t 1s determined that the vehicle’s destination
1s not set, the processor of the navigation device 1720
according to the present disclosure may make a request to
collect and filter coupon information near (within a certain
distance from) the current location of the vehicle. In this
case, the processor of the navigation device 1720 may make
a request to collect additional filtered coupon information 1n
conjunction with a pre-registered user selection POI cat-
egory.

[0429] In this case, the processor of the navigation device
1720 may download the coupon on the basis of the distance
between the current location of the vehicle and the AR
coupon while the AR coupon i1s displayed on the driving
1mage.

[0430] Specifically, when 1t 1s determined based on the
sensing data of the vehicle that the distance between the
current location of the vehicle and the display area of the AR
coupon 1s less than or equal to a predetermined threshold
distance, the processor of the navigation device 1720 may
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download the coupon corresponding to the AR coupon and
transmit information related to the downloaded coupon to
the AR platform providing apparatus 800.

[0431] In this case, the information related to the down-
loaded coupon may include user information, POI informa-
tion, and coupon information corresponding to the down-
loaded coupon.

[0432] For example, as shown i FIG. 19, AR coupons
1941, 1942, and 1943 collected and filtered with respect to
the location of the vehicle may be mapped and displayed on
at least one of a first building 1910, a second building 1920,
and an AR carpet 1930 1n a driving 1mage 1901 acquired
through the vision sensor of the vehicle.

[0433] In this case, the location of the display area of the
AR coupon may be changed with respect to the current
location and driving direction of the vehicle. For example,
the first AR coupon 1941 that has been displayed on the front
surface of the second building 1920 at a first time point may
be moved on the AR carpet 1930 and then mapped and
displayed as a second AR coupon 1942 at a second time
point after a certain amount of time has elapsed.

[0434] When the vehicle passes through the location of the
second AR coupon 1942 of the AR carpet 1930, the corre-
sponding coupon may be automatically downloaded. On the
other hand, when the driving direction 1s changed and the
vehicle has not passed through the corresponding point, the
AR coupon may disappear from the driving image without
being downloaded unless the AR coupon 1s downloaded
through a selection 1nput.

[0435] In another embodiment, the location of the display
arca of the AR coupon may be determined based on the
current location and dnving speed of the vehicle. For
example, the AR coupons 1942 and 1943 may be displayed
on the AR carpet 1930 when the driving speed 1s less than
a threshold driving speed (i.e., when the vehicle 1s driving at
low driving speed), and the AR coupon 1941 may be
displayed on the front sides or lateral sides of the buildings
1910 and 1920 when the driving speed 1s greater than or
equal to the threshold driving speed (1.e., when the vehicle
1s driving at high driving speed). In either case, when the
vehicle passes through a corresponding location, a coupon
of the corresponding location 1s automatically downloaded.

[0436] Meanwhile, the navigation device 1720 according
to the present disclosure may assign coupon priority in
consideration of service grade, user preference, frequently
searched POI category, and the degree of discount included
in coupon information in conjunction with the AR platform
providing apparatus 800 and may dynamically adjust the

s1ze or shape of the AR coupons 1941, 1942, and 1943 on the
basis of the priority and then perform the mapping.

[0437] FIG. 20 1s a diagram illustrating a method of
selectively acquiring a presented AR coupon according to an
embodiment of the present disclosure.

[0438] When all AR coupons provided 1n a driving image
are automatically downloaded, too many coupons may be
downloaded, which may cause fatigue because a search
should be accompanied to use the coupons. In particular, this
may correspond to a case 1 which coupon mformation for
all POI categories 1s collected because a user sets no POI
category.

[0439] Alternatively, although there 1s an AR coupon of
interest while a driver 1s driving and a user wants to acquire
the AR coupon, the coupon may not be downloaded when he
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or she does not pass through the corresponding location due
to circumstances in which the driving direction needs to be
changed.

[0440] Accordingly, according to the present disclosure,
while an AR coupon 1s mapped and displayed, an individual
AR coupon may be downloaded based on an operation on
the display unit of the navigation device 1720 or an opera-
tion put 1n the form of a voice command.

[0441] In an embodiment, 1n response to a selection mput
for the AR coupon mapped and displayed in the display area
of the driving 1mage, the processor of the navigation device
1720 may selectively download the coupon corresponding to
the AR coupon.

[0442] For example, in FIG. 20, while AR coupons 2021
and 2022 are mapped and displayed on a plurality of
buildings 2010 in the driving 1image, the AR coupon 2021 1s
downloaded regardless of whether a vehicle passes through
the corresponding location when a passenger of the vehicle
inputs the selection of the specific AR coupon 2021 to be
downloaded. Accordingly, an AR object 2030, which indi-
cates that the corresponding coupon has been downloaded.,
may be mapped and displayed near the corresponding loca-
tion. The AR coupon 2021 may disappear from the driving
image at a certain time after the AR coupon 2021 1s
displayed.

[0443] In an embodiment, this selection input may be
performed through another display device (e.g., RSE, etc.)
in the vehicle linked to the navigation device 1720, and 1n
this case, the selection input may be recognized by the
navigation device 1720 through signal transmaission.
[0444] FIGS. 21, 22, and 23 are diagrams illustrating a
method of changing the displaying of an AR coupon accord-
ing to how close a vehicle 1s to 1ts destination when a POI
location corresponding to the AR coupon 1s set as the
destination according to an embodiment of the present
disclosure. The navigation device 1720 according to the
present disclosure may determine the display area of the AR
coupon 1n association with the current location of the vehicle
and the preset destination on the basis of the location of POI
information corresponding to coupon information.

[0445] FIG. 21 shows an example of a method of mapping
and displaying an AR coupon when a vehicle 1s spaced at
least a threshold distance range from a destination.

[0446] When specific POI information 1s set as the desti-
nation and the distance from the current location of the
vehicle to the preset destination 1s greater than or equal to
the threshold distance range, the processor of the navigation
device 1720 may determine the front or side of the building
arca as a display area and may map and display a corre-
sponding AR coupon 1n the determined display area in the
form of digital signage. The floorwise mapping and display-
ing of AR coupons 1s similar to the floorwise displaying of
AR digital signage, and thus a detailed description thereof
will be omitted.

[0447] For example, while the vehicle 1s spaced at least a
threshold distance range from the destination, AR coupons
2111, 2112, and 2113 may be mapped and displayed on a
floor-by-tloor basis on a building 2110 1n a driving 1image
2101 acquired through a vision sensor of the vehicle.

[0448] Meanwhile, for example, even 1 the wvehicle
approaches the building 2110 or the driving speed becomes
low, the AR coupons 2111, 2112, and 2113 may be mapped
and displayed without changing the position of the display
area (e.g., without displaying on an AR carpet) when the
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corresponding location 1s not the destination POI. Alterna-
tively, for example, 1in a section where turn-by-turn (TBT)
guidance 1s present, the navigation device 1720 may operate
such that the AR coupons 2111, 2112, and 2113 are displayed
only on the building 2110 without changing the display area
in consideration of guidance information priority.

[0449] FIGS. 22 and 23 show an example of a method of
mapping and displaying an AR coupon when a vehicle
approaches within the threshold distance range from the
destination.

[0450] When POI information corresponding to coupon
information 1s set as the destination and the distance from
the current location of the vehicle to the preset destination 1s
less than the threshold distance range, the processor of the
navigation device 1720 according to the present disclosure
may display an AR carpet for gmiding entry to the destination
on a road in the driving image as a display area and may
sequentially map and display corresponding AR coupons on
the AR carpet.

[0451] For example, in FIG. 22, the related AR coupons
2211, 2212, and 2213 are sequentially mapped and displayed
on the AR carpet 2210 that gmides entry into the building
2110 including the destination POI 1n the driving image
2201. At this time, although not shown, a specific AR
coupon matched to destination POI information may be
highlighted.

[0452] When the vehicle passes through the AR carpet
2210, the AR coupons 2211, 2212, and 2213 may be
sequentially downloaded and disappear from the driving
image 2201.

[0453] Also, in an embodiment, the processor of the
navigation device 1720 according to the present disclosure
may map and display a changed AR coupon on the front or
side of the building area including the destination in the form
of digital signage while the AR carpet 1s displayed on a road
in the driving 1mage acquired through the vision sensor.

[0454] For example, in FIG. 23, while floorwise AR
coupons 2311, 2312, and 2313 are displayed on the front of
a building 2310 1n a driving 1mage 2301, the vehicle may
turther approach the bwlding 2310. In this case, when a
portion of the building 2310 1s not recognized through the
vision sensor, a scaled (or down-scaled) AR coupon may be
mapped and displayed. In this case, an AR carpet 2320 that
guides entry into the building 2310 including the destination
POI information may also be displayed. Also, when 1t 1s
recognized that the vehicle 1s about to enter the building
2310 (e.g., the reduction of the driving speed, the changing
of the driving direction to the parking lot entrance, etc.), as
shown 1n FIG. 22, AR coupons may be sequentially mapped
and displayed on the AR carpet 2320 to guide the vehicle to
download the AR coupons sequentially or collectively while
the vehicle 1s drniving.

[0455] FIG. 24 1s a diagram related to the description of
the acquisition time and range of an AR coupon according
to an embodiment of the present disclosure.

[0456] As described above, based on distance information
between the current location of the vehicle and an AR
coupon or distance information between the current location
and the destination, the navigation device 1720 according to
the present disclosure may download corresponding coupon
information. Meanwhile, the vehicle may enter a building
(or 1ts parking lot) including POI information corresponding,
to the AR coupon without passing through the AR coupon
while driving. In this case, the acquisition time of the AR
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coupon 1s a point at which the AR coupon 1s downloaded
when the vehicle enters the corresponding building.

[0457] For example, referring to FIG. 24, when it 1s
recognized that the vehicle 1s about to enter a parking lot
entrance, AR coupons 2411, 2412, and 2413 may be mapped
and displayed 1in a specific area 2410 of the parking lot
entrance, for example, an upper portion of the entrance.

[0458] In this case, when the plurality of downloadable
AR coupons 2411, 2412, and 2413 are collectively down-
loaded all at once when the vehicle passes through the
parking lot entrance. At this time, although not shown 1n the
specific area 2410, when there 1s available coupon 1informa-
tion in the corresponding building, corresponding coupons

may also be downloaded and registered with the coupon
server 1710.

[0459] To this end, the processor of the navigation device
1720 may download a plurality of coupons corresponding to
the plurality of AR coupons included 1n the building area and
transmit information related to the plurality of downloaded
coupons to the AR platform apparatus 800 when the vehicle
enters the building area including POIN information corre-
sponding to the AR coupon.

[0460] Also, although not shown, when the vehicle enters
a public parking lot, coupon information related to multiple
nearby stores that use the public parking lot may be collec-
tively downloaded. In this case, only a portion of the
downloaded coupon information may be mapped and dis-
played as the AR coupon, and the coupon information that
1s not displayed 1s also collectively downloaded.

[0461] Meanwhile, there 1s a restriction 1n that coupons
obtainable through the above-described vehicle navigation
device 1720 can be downloaded only by a vehicle that
intends to use a corresponding service, unlike normal mobile
coupons. Therefore, in order to actually use a coupon
obtained by the navigation device 1720 for usability
enhancement, it should be possible to share the coupon with
a movable mobile terminal (e.g., a smartphone).

[0462] FIG. 25 1s a diagram illustrating a method of a
mobile terminal sharing coupon information downloaded in
a vehicle navigation device according to an embodiment of
the present disclosure.

[0463] The vehicle navigation device 1720 may include a
communication module configured to access one or more
mobile terminals to perform communication.

[0464] Here, the mobile terminal may be one of a smart-
phone, a mobile phone, a navigation system, a computer, a
laptop computer, a personal digital assistant (PDA), a por-
table multimedia player (PMP), a wearable device, an Inter-
net of things (IoT) device, a virtual reality (VR) device, and
an augmented reality (AR) device. Also, the communication
module may be a communication module that uses a wire-
less network such as a mobile network, Wireless LAN
(WLAN), Wi-Fi1, Bluetooth, and ZigBee.

[0465] The vehicle navigation device 1720 may display
identification information of the downloaded coupon
through its own display unit or a display module 150 (e.g.,
Center Information Display (CID), Rear Seat Entertainment
(RSE), and a head-up display (HUD)) in the vehicle 100.

[0466] At this time, the identification mnformation may be
QR 1dentification information 2510 as shown 1n FIG. 25 and
may be implemented as different types of identification
information including other user information, downloaded
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coupon information, and/or path information (e.g., a link
address, etc.) for the AR platform apparatus 800 or the
coupon server 1710.

[0467] The mobile terminal 1730 connected to the navi-
gation device 1720 may access the AR platform apparatus
800 through an interface when the mobile terminal 1730
reads the displayed 1dentification information by scanning.

[0468] Subsequently, when a request to download some/
all of the coupons registered in the DB of the coupon server
1710 1s transmitted based on a result of user authentication
in the connected mobile terminal 1730, the coupon server
1710 performs processing for the request based on the result
of the user authentication. For example, when the user
authentication 1s successiul, coupons of a corresponding
user stored 1n the DB of the coupon server 1710 may be
collectively downloaded and stored in the connected mobile
terminal 1730. On the other hand, when the user authenti-
cation fails, the coupon server 1710 may transmit a signal
informing the authentication failure to the connected mobile
terminal 1730.

[0469] As shown 1n FIG. 25, when the connected mobile
terminal 1730 scans the QR 1dentification code 2510 dis-
played on the display of the navigation device (2510"), a list
2520 of the downloaded coupons 1s displayed on the screen
on the basis of the result of the user authentication.

[0470] When the coupon downloaded to the connected
mobile terminal 1730 1s shared in the above way, the coupon
server 1710 updates the record. In this case, user information
and 1dentification information for the mobile terminal 1730
that has downloaded the coupon may also be recorded in the

DB.

[0471] FIGS. 26, 27, and 28 are exemplary diagrams
illustrating a method of displaying, linking, and using cou-
pon mformation shared with a mobile terminal according to
an embodiment of the present disclosure. The following
description 1includes a coupon sharing method and a coupon
use method for not only the user of the navigation device
1720 but also other users such as a passenger in the vehicle.

[0472] Preferably, a coupon downloaded to the navigation
device 1720 may be used by not only a dniver (including a
user who has registered for a service or a mobile terminal of
the user) but also other passengers in the vehicle.

[0473] The coupon downloaded to the navigation device
1720 on the basis of the location of the vehicle may be
shared with mobile terminals of other users, and the other
users may use the shared coupon using the corresponding
mobile terminals. To this end, the mobile terminal 1730 may
execute a preset application (e.g., a coupon service appli-
cation, etc.) and may access the coupon server 1710 through
an interface of the navigation device 1720 or an interface of
the AR platform providing apparatus 800.

[0474] Adter the mobile terminal 1730 accesses the cou-
pon server 1710 and then the validation of the user authen-
tication 1s completed, coupons downloaded to the navigation
device 1720 are downloaded from the DB of the coupon
server 1710. Here, the validation of the user authentication
refers to user verification through idenftity (ID)/password
(PW) or phone number authentication.

[0475] The downloaded coupon may be displayed on the
mobile terminal 1730 1n various forms.

[0476] For example, as shown in FIG. 26 A, shared cou-
pons may be displayed as a list of nearby coupons. Alter-
natively, as shown i FIG. 26B, shared coupons may be
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displayed as POI information 2630 together with coupon
number information 1n connection with a map screen 2620.
[0477] In order to share the coupon downloaded through
the navigation device 1720 of the vehicle 1n the above way,
the mobile terminal 1730 that wants coupon sharing may
access the coupon server 1710 through the interface of the
AR platform providing apparatus 800 as shown 1n FIG. 26
or may directly access the coupon server 1710 through a
separate web connection, etc.

[0478] Meanwhile, in an embodiment, a coupon use
restriction may be set for sharing by a third party other than
a user who has registered for a service, such as a passenger
in the vehicle. To this end, the coupon server 1710 may
register, 1 the DB, mformation about a download limait
number for coupon registration and coupon use restriction
conditions (e.g., a region and a deadline for which use 1s
permitted) for the coupon download of the third party. Also,
the third party may download the coupon registered in the
DB after only simple verification information (e.g., authen-
tication number verification for veritying passengers) rather
than authentication such as the above-described validation.
[0479] For example, a coupon downloaded to a mobile
terminal of a third party may be restricted to use 1n a limited
area and a limited time. To this end, a passenger registration
process may be performed in advance through the naviga-
tion device 1720 of the vehicle. The passenger registration
process may be completed, for example, by setting passen-
ger information mput (regulation on the maximum number
of persons to be registered), passenger authentication, and
coupon use restriction conditions (e.g., an area and a dead-
line for which use is allowed).

[0480] Also, for example, when the pre-registered down-
load limit number 1s exceeded, information indicating that
the download cannot be allowed due to the number of
downloads being exceeded may be displayed on the mobile
terminal of the third party.

[0481] As described above, according to the present dis-
closure, 1t 1s possible to expand usability by allowing a third
party to download a coupon downloaded to the navigation
device 1720 through his or her mobile terminal, and 1t 15 also
possible to prevent the abuse of unauthorized coupon use by
registering use/download restrictions.

[0482] In this way, when a coupon i1s shared with the
mobile terminal 1730 of the user or a third party, the shared
coupon may be used to receive additional imformation 1n
connection to other functions (e.g., route guidance, payment,
etc.). FIG. 27 exemplarily shows a method of linking coupon
information shared with the mobile terminal 1730 to a route
guidance function.

[0483] In FIG. 27, as a nearby-coupon list 2710 15 dis-
played on the screen of the mobile terminal with which the
coupon 1s shared, a plurality of coupons 2711, 2712, and
2713 downloaded and shared through the navigation device
1720 are displayed. In addition, location i1cons 2723 and
2721 for setting POI information corresponding to each
coupon as a destination may be marked on at least some of
the coupons 2711, 2712, and 2713. In this case, the corre-
sponding location 1cons 2723 and 2712 may refer to desti-
nation setting icons.

[0484] To this end, POI information corresponding to the
coupon may be registered in the coupon server 1710 when
the coupon 1s downloaded to the navigation device 1720,
and link information that associates the POI information to

the destination may be downloaded when the coupon 1s
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downloaded (i.e., shared) through the mobile terminal 1730.
Accordingly, a user who has received the shared coupon
may 1immediately recerve route guidance to a store location
where the coupon can be used.

[0485] For example, as shown in FIG. 27A, when an 1input
to the location 1con 2721 for the specific coupon 2711 1s
received, a route guidance operation for guidance from the
current location to a POI location corresponding to the
location 1con 2721 1s executed 1n conjunction with a route
guidance application (e.g., a navigation application)
installed on the mobile terminal and 1s imitiated by setting the
corresponding POI location as a destination.

[0486] In other words, only by selecting the location icon
2721 for the specific coupon 2711, the nearby-coupon list
2710 1s switched to a route guidance screen 2720. The route
guidance screen 2720 may include a current location 2731,
a POI destination 2733 where the specific coupon 2711 can
be used, and guidance route information 2732.

[0487] Meanwhile, although not shown, when there 1s a
plurality of pieces of information on POIs where the specific
coupon 2711 can be used, information on the closest POI
may be preferentially recommended based on the current
location, but a destination setting screen including informa-
tion on other POIs may be provided through the screen of the
mobile terminal 1n the form of a list.

[0488] Also, although not shown, when payment 1s made
through a mobile terminal in a store where coupons can be
used, a linked coupon service application may be executed,
and a coupon available at the current location among the
downloaded coupons or identification code of the corre-
sponding store including the coupon may be provided in the
form of a pop-up window.

[0489] Coupons downloaded to the mobile terminal 1730

may be used after an individual search through the coupon
management module (see FIG. 17) or may be automatically
selected and used after authentication through the user
authentication module (see FIG. 17).

[0490] FIG. 28 shows an example of a method of using an
individual coupon downloaded to a mobile terminal. After
the execution ol a preset application 1n the mobile terminal
1730, when an individual coupon 1s found through a search
for a coupon/shop to be used, QR code information 2810 of
the found coupon 1s displayed as coupon identification
information.

[0491] When the QR code information 2810 1s scanned,
the corresponding coupon 1s used, and notification informa-
tion 2820 notifying the completion of use 1s displayed on the
screen. Then, the coupon server 1710 updates the DB with
the coupon use completion record and the use completion
information may be transmitted, as event notification infor-
mation through an interface, to the AR platform apparatus
800 and the vehicle navigation device 1720 that has down-
loaded the coupon first.

[0492] As another example, after the preset application 1s
executed 1n the mobile terminal, user QR code imnformation
matched to the registered user identification information
may be output to the screen by nputting registered user
information. In this case, by scanning the corresponding user
QR code mformation, 1t 1s possible to access the coupon
server 1710 based on matched user information. Accord-
ingly, all coupons downloaded by a corresponding user are
found from the DB of the coupon server 1710, and among
the coupons, coupons available at the current location are
automatically applied.
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[0493] Subsequently, the coupon server 1710 updates the
DB with the coupon use completion record and the use
completion information may be transmitted, as event noti-
fication mformation through the interface, to the AR plat-
form apparatus 800 and/or the vehicle navigation device
1720 that has downloaded the coupon first.

[0494] FIG. 29 15 a block diagram 1llustrating a method of
operating a vehicle navigation device 1720 1n conjunction
with a vehicle, a coupon server, and an AR platform pro-
viding apparatus according to an embodiment of the present
disclosure.

[0495] In FIG. 29, the navigation device 1720 according to
the present disclosure may include a processor 1721, a
coupon server imterface 1722, a communication unit 1723,
and a display unit (or an 1mage sensor) 2724. The digital
signage platform providing system may include an AR
platform providing apparatus 800 and one or more clouds
900 for communicating with the AR platiorm providing
apparatus 800. Also, the AR platform providing apparatus
800 may include a coupon management interface 1750 for
communicating with the coupon server 1710.

[0496] The navigation device 1720 may receive the sens-
ing data of the vehicle from a system such as a sensor, a
vehicular electronic device, and an advanced driver assis-
tance system (ADAS) provided in the vehicle 100 through
the communication unit 1723.

[0497] The navigation device 1720 may transmit the sens-
ing data of the vehicle to the digital signage platform
providing system 1000 through the communication umit
1723 and may receive POI mnformation associated with the
sensing data of the vehicle. To this end, the digital signage
platform providing apparatus 800 and the cloud 900 may be
communicatively connected to each other.

[0498] The AR platiorm providing apparatus 800 may
collect coupon information by accessing the coupon server
1710 through the coupon management 1nterface 1750, link
the collected coupon information to map information, and
perform customized filtering on the collected coupon 1nfor-
mation on the basis of the current location of the vehicle, the
sensing data of the vehicle, and the user information. The
filtered coupon information 1s merged to match the driving
image obtained through the vision sensor of the vehicle for
AR rendering and 1s transmitted to the navigation device

1720.

[0499] A display unit 1724 of the navigation device 1720
displays the driving image acquired through the wvision
sensor (e.g., a camera, an 1mage laser sensor, etc.) of the
vehicle. The processor 1721 of the navigation device 1720
transmits information related to the driving 1image to the AR
plattorm providing apparatus 800 of the digital signage
platform providing system 1000 through the communication

unit 1723.

[0500] The AR platiorm providing apparatus 800 may
filter and process the coupon information to perform merg-
ing for generating the AR coupon on the basis of the sensing
data of the vehicle received from the vehicle 100, map
information associated with the sensing data of the vehicle
collected from the cloud 900, POI information, the spatial
location of the building including a plurality of pieces of POI
information, floor number information, POI-related adver-
tisement 1nformation, information on the driving image
received through the navigation device 1720, the user infor-
mation, and the like and may transmit the merging result to
the navigation device 1720.
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[0501] The navigation device 1720 may receive a result of
a rendering request that 1s for generating the AR coupon
received from the AR platform providing apparatus 800 and
may map the AR coupon to the building in the driving image
on a tloor-by-tloor basis through the processor 1721. Also,
the navigation device 1720 may receive a result of a ren-
dering request that 1s received from the AR platform pro-
viding apparatus 800 to generate the AR carpet for guiding
entry into a specific area and may map the result on the road
in the driving 1mage through the processor 1721 1n the form
of an AR carpet. To this end, the processor 2721 may be
embedded 1n or be interoperable with an AR engine. Also,
the navigation device 1720 may sequentially map AR cou-
pons on the AR carpet.

[0502] The navigation device 1720 may vary the display
area to which the AR coupons are to be mapped on the basis
ol the shape of the image of the building 1n the driving image
acquired through the vision sensor and the sensing data of
the vehicle 100 (the current location, the driving speed, and
the driving direction of the vehicle) received from the
vehicle 100. For example, the navigation device 1720 may
vary the display area of the building area in the driving
image or sequentially map the AR coupons on the AR carpet
on the basis of distance information between the current
location of the vehicle and the POI information of the
coupon set as the destination.

[0503] The navigation device 1720 may move and map, to
the AR carpet, AR coupon signage that has been mapped on
the building on a floor-by-floor basis on the basis of the
sensing data of the vehicle 100 (the current location, the
driving speed, and the driving direction of the vehicle)
received from the vehicle 100.

[0504] The navigation device 1720 may transmit informa-
tion on the varied display area to the AR platform providing
apparatus 800 and may receive the sensing data of the
vehicle from the vehicle 100 in real time and vary the
display area 1n real time. Here, the varied display area may
be determined to be a location other than the building area
in the driving 1mage so as to secure visibility, and the other
location may be, for example, a road edge adjacent to the
building area, a guard rail, or a sidewalk adjacent to the
building area, and the surface of a drniving road. Also, the
varied display area may be the AR carpet mapped on the
road 1n the driving image.

[0505] The navigation device 1720 may download the
coupon corresponding to the AR coupon on the basis of
information on the distance between the location of the
vehicle 100 and the display area of the AR coupon. Infor-
mation on the downloaded coupon may be transmitted to the
coupon server 1710 through the coupon server interface
1722 directly or via the coupon management interface 1750
of the AR platform providing apparatus 800. The coupon
server 1710 registers the downloaded coupon and records
the registered coupon 1n the DB on the basis of information
regarding the received coupon.

[0506] When information on the change of use, sharing, or
the like of the coupon downloaded to the navigation device
1720 1s recerved, the coupon management mtertace 1750 of
the AR platform providing apparatus 800 detects and deliv-
ers the received mformation to the coupon server 1710. The
coupon server 1710 updates a coupon registration DB on the
basis of the change information.

[0507] As described above, according to some embodi-
ments of the present disclosure, by mapping and displaying
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AR signage on a building 1n a driving image such that the
AR signage 1s similar to a real signboard, 1t 1s possible to
solve the awkwardness caused by artificially displaying an
AR object on a dniving route screen 1 a conventional
manner. Also, 1t 1s possible to solve the conventional limi-
tation of displaying only one advertisement 1n one area even
i AR technology i1s used, and thus advantageously, 1t 1s
possible to provide extensibility for providing a plurality of
various advertisements to one building. As described above,
by linking map information and coupon information and
providing coupon information filtered based on user infor-
mation and/or the sensing data of the vehicle as an AR
coupon 1n the driving 1image of the vehicle, 1t 1s possible to
intuitively provide coupon information useful and suitable
for a driver. Furthermore, when a vehicle approaches an AR
coupon, the vehicle can download the coupon without an
additional operation for acquiring the coupon. Thus, it is
possible to naturally acquire coupons while performing safe
driving. Also, by allowing a user to easily share a coupon
downloaded through a vehicle using a mobile terminal,
usability 1s also enhanced.

[0508] The present disclosure can be implemented as
computer-readable codes (applications or soltware) 1n a
program-recorded medium. The method of controlling the
autonomous vehicle can be realized by a code stored 1n a
memory or the like.

[0509] The computer-readable medium may include all
types of recording devices each storing data readable by a
computer system. Examples of such computer-readable
media may include hard disk drive (HDD), solid state disk
(SSD), silicon disk drive (SDD), ROM, RAM, CD-ROM,
magnetic tape, Hoppy disk, optical data storage element and
the like. Also, the computer-readable medium may also be
implemented as a format of carrier wave (e.g., transmission
via an Internet). The computer may include the processor or
the controller. Theretore, 1t should also be understood that
the above-described embodiments are not limited by any of
the details of the foregoing description, unless otherwise
specified, but rather should be construed broadly within 1ts
scope as defined in the appended claims, Therefore, all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

1. A navigation device for a vehicle, the navigation device
comprising:

a display;

a communication unit configured to communicate with a

system for providing an augmented reality (AR) plat-
form;

a coupon service intertace configured to communicate
with a server for managing coupons through an inter-
face of the system; and

a control unit configured to:

transmit, to the system, a request for associating cou-
pon information from the coupon service interface
with a current location of the vehicle with map
information;

receive, from the system, an AR matching result which
comprises {liltered coupon information associated
with point of interest (POI) information of the map
information, wherein the filtered coupon information
1s filtered based on sensing data of the vehicle;
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transmit, to the system, a rendering request for display-
ing an AR coupon corresponding to the filtered
coupon information i1n a display area determined
based on the location of the POI information;

receive a rendering result and map and display via the
display the AR coupon in the display area included
in a driving 1mage acquired through a vision sensor
of the vehicle 1n real time;

download a coupon corresponding to the AR coupon
based on a distance between the vehicle and a

physical location corresponding to the display area
of the AR coupon; and

transmit information related to the downloaded coupon
to the system and request the system to upload the
information related to the downloaded coupon to the
server for managing coupons.

2. The navigation device of claim 1, wherein the coupon
1s downloaded based on the current location of the vehicle
and a physical location corresponding to the display area of
the AR coupon being less than or equal to a predetermined
threshold distance as determined based on the sensing data.

3. The navigation device of claim 1, wherein the trans-
mitted imnformation related to the downloaded coupon com-
prises user information, point-of-interest (POI) information,
and coupon mformation corresponding to the downloaded
coupon.

4. The navigation device of claim 1, wherein the coupon
1s downloaded 1n response to a selection input for the AR
coupon displayed 1n the display area of the driving image.

5. The navigation device of claim 1, wherein the display
area 1s associated with the current location of the vehicle and
a preset destination.

6. The navigation device of claim 3, wherein based on the
preset destination being set as the POI information and a
distance from the current location of the vehicle to the preset
destination 1s greater than or equal to a threshold distance
range, the display area 1s determined as a front or a side of
a building corresponding to the POI information and the AR
coupon 1s displayed 1n the display area 1n a digital signage
form.

7. The navigation device of claim 5, wherein based on the
preset destination being set as the POI information and a
distance from the current location of the vehicle to the preset
destination 1s less than a threshold distance range, the
display area 1s set as an AR carpet on a road 1n the driving
image for guiding entry to the preset destination and the AR
coupon 1s displayed on the AR carpet.

8. The navigation device of claim 7, wherein a varied AR
coupon 1s mapped and displayed on the front or side of a
building corresponding to the POI information 1n the driving
image 1 a digital signage form while the AR coupon 1is
displayed on the AR carpet.

9. The navigation device of claim 1, wherein the coupon
1s downloaded when the vehicle passes through a physical
location of the POI information corresponding to the AR
coupon.

10. The navigation device of claim 1, wherein a plurality
ol coupons corresponding to a plurality of AR coupons are
downloaded when the vehicle enters physical location cor-
responding to the POI information, and imnformation related
to the plurality of downloaded coupons 1s transmitted to the
system.
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11. The navigation device of claim 1, wherein

the control unit 1s further configured to display i1dentifi-
cation information for sharing the downloaded coupon
with a mobile terminal, wherein the mobile terminal
scans the displayed 1dentification information to down-
load the coupon on the basis of user authentication.

12. An augmented reality (AR) platform providing appa-
ratus linked to a vehicle, the AR platform providing appa-
ratus comprising:

a communication module configured to communicate

with a navigation device linked to the vehicle;

a coupon management interface configured to communi-

cate with a server for managing coupons;

a memory; and

at least one processor communicatively connected to the

memory and configured to execute at least computer-
readable program included in the memory,

wherein the at least one program includes instructions to:

receive coupon information associated with a current
location of the vehicle from the server and associate
the coupon information with map information in
response to a request received from the navigation
device;

filter the received coupon information on the basis of
sensing data of the vehicle;

perform rendering for displaying an AR coupon corre-
sponding to the filtered coupon information in a
display area determined based on point-of-interest
(POI) information corresponding to the coupon
information;

transmit a rendering result to the navigation device and
transmit a request for the navigation device to map
and display an AR coupon corresponding to the
rendering result in a display area included in a
driving 1image acquired through a vision sensor in
real time; and

transmit registration information of a coupon corre-
sponding to the AR coupon to the server for down-
loading the AR coupon based on a distance between
the location of the vehicle and a physical location
corresponding to the display area to which the AR
coupon 1s mapped.

13. The AR platiorm providing apparatus of claim 12,
wherein the registration information of the coupon includes
coupon mnformation, a usage status, an expiration date, POI
information, and user imnformation of the coupon.

14. The AR platiorm providing apparatus of claim 12,
wherein the filtering of the received coupon information 1s
performed based on the sensing data of the vehicle including
status information of the vehicle, information on the current
location of the vehicle, information on a preset destination,
and mformation on a driving time of the vehicle.

15. The AR platiorm providing apparatus of claim 12,
wherein

the communication module comprises a sub-module con-

figured to perform communication with a mobile ter-
minal, and
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wherein the at least one program further includes instruc-
tions for the at least one processor to, 1n response to
receiving a signal for accessing the AR platform pro-
viding apparatus through a preset application, request
the mobile terminal to perform user authentication and
download a coupon uploaded to the server on the basis
of the user authentication.
16. The navigation device of claim 12, wherein based on
a determination using the sensing data of the vehicle that a
distance between the current location of the vehicle and a
physical location corresponding to the display area of the
AR coupon 1s less than or equal to a predetermined threshold
distance, the at least one processor downloads the coupon
corresponding to the AR coupon, transmits the coupon to the
navigation device, and transmits information related to the
downloaded coupon to the server.
17. An augmented reality (AR) platform providing system
comprising:
a server for managing coupons;
an AR platform providing apparatus configured to com-
municate with the server:;
a navigation device linked to a vehicle; and
a mobile terminal,
wherein
the AR platform providing apparatus receives coupon
information associated with a current location of the
vehicle from the server and associates the coupon
information with map information 1n response to a
request received from the navigation device, filters
the recetved coupon information on the basis of
sensing data of the vehicle, and performs rendering
for displaying an AR coupon corresponding to the
filtered coupon information in a display area deter-
mined based on point-of-interest (POI) information
corresponding to the coupon information,
the navigation device recerves a rendering result, maps
and displays, 1n real time, an AR coupon correspond-
ing to the received result in a display area included
in a driving 1mage acquired through a vision sensor,
downloads a coupon corresponding to the AR cou-
pon when 1t 1s detected that the vehicle approaches
within a certain range from a physical location
corresponding to the display area of the AR coupon,
and transmits information related to the downloaded
coupon to the system to request the system to upload
the information related to the downloaded coupon to
the server,
the server performs validation of the information
related to the downloaded coupon received from the
system and stores the information related to the
downloaded coupon 1n a database and registers the
coupon on the basis of a result of the validation, and
the mobile terminal executes a preset application to
access the AR platform providing apparatus and
downloads a coupon uploaded to the server on the
basis of a result of the user authentication.
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