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(57) ABSTRACT

Disclosed are a digital signage platform providing appara-
tus, an operating method thereof, and a system including the
same. By calculating a reference point of a building area for
displaying content information related to a plurality of
pieces of POI information based on sensing data of a vehicle
and tfloor number information and spatial coordinates for the
building area, rendering AR digital signage corresponding
to the content information 1n one or more AR display areas
determined based on the calculated reference point, and pro-
viding the rendering result to a user terminal, the result may
be mapped, on a floor-by-floor basis, to an AR display arca
of a building 1 a driving image acquired through a vision
sensor. Accordingly, 1t 18 possible to overcome the limitation
of displaying only one advertisement and maximize an
advertisement effect to provide a plurality of various adver-
tisements m one building.
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DIGITAL SIGNAGE PLATFORM
PROVIDING DEVICE, OPERATING
METHOD THEREOF, AND SYSTEM

INCLUDING DIGITAL SIGNAGE

PLATFORM PROVIDING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application 1s the National Stage filing under
35 US.C. 371 of International Application No. PCT/
KR2021/019615, filed on Dec. 22, 2021, which claims the
benefit of earlier filimg date and right of prionty to Korean
Application No. 10-2021-0004116, filed on Jan. 12, 2021,
the contents of which are all incorporated by reference
herem 1n theiwr entirety.

TECHNICAL FIELD

[0002] The present mvention relates to a digital signage
platform providing apparatus and a system including the
same, and more particularly, to a digital signage platform
providing apparatus for providing a platform capable of dis-
playmg augmented reality (AR) digital signage on a driving
image of a vehicle on a floor-by-floor basis and a system
including the same.

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
functions of the vehicle may be divided mnto convenience
functions for promoting the driver’s convenience, and safety
functions for enhancing safety of the driver, passenger, and/
or pedestrians.

[0004] The convenience ftunction of the vehicle has a
development motive associated with the driver’s conveni-
ence, such as providing mfotainment (information + enter-
tainment) to the vehicle, supporting a partially autonomous
driving function, or helping the driver ensuring a field of
vision at night or at a blind spot. For example, the conveni-
ence 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 monitor (AVM), an adaptive headlight system
(AHS), and the like.

[0005] The safety function of the vehicle 1s a technique of
ensuring safety of the dniver, passenger, and/or pedestrians,
and may mclude 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
oraphic 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 m the form of AR
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objects over an actual driving image. Thus, with existing
technology there 1s a sense of separation from reality,
along with limitations 1n providing a variety of information
at once.

SUMMARY OF THE DISCLOSURE

[0008] The present mvention aims to solve the above and
other problems.

[0009] According to some embodiments of the present
invention, an object of the present invention 18 to provide a
digital signage platiorm providing apparatus capable of pro-
viding, to a drniving mmage of a vehicle, augmented reality
(AR) digital signage close to a real signboard, an operating
method thereof, and a system including the same.

[0010] According to some embodiments of the present
invention, an object of the present invention 1s to provide a
digital signage platiorm providing apparatus capable of pro-
viding, mn a building mcluding a plurality of points of mter-
est (POIs), not one but a plurality of pieces of AR digital
signage to positions corresponding to the POIs, an operating
method thereof, and a system including the same.

[0011] According to some embodiments of the present
invention, an object of the present invention 1s to provide a
digital signage platform providing apparatus capable of
naturally moditying and providing images of a plurality of
pieces of AR digital signage according to the driving and
surrounding structural environments of a vehicle, an operat-
ing method thereof, and a system including the same.
[0012] According to some embodiments of the present
invention, an object of the present invention 1s to provide a
digital signage platform providing apparatus capable of dii-
ferentiating or highlighting 1mages of a plurality of pieces of
AR digital signage according to user preference, advertise-
ment service level, etc., an operating method thereot, and a
system 1ncluding the same.

[0013] To this end, the digital signage platform providing
apparatus according to the present invention may generate,
on a Hloor-by-tloor basis, AR digital signage corresponding
to content mformation for each of a plurality of pieces of
POI information on the basis of floor number mnformation
and spatial coordmates for a building arca including at
least the plurality of pieces of POI information.

[0014] Also, based on sensing data of a vehicle and floor
number mformation and spatial coordinates for the building
arca, the digital signage plattorm providing apparatus may
calculate one or more reference points for displaymg con-
tent mformation related to the plurality of pieces of POI
information and perform a rendering request to display AR
digital signage m a display area determined based on the
calculated reference point.

[0015] Also, the digital signage platform providing appa-
ratus may transmit a result of the rendering request to a user
terminal and may allow the user terminal to map an i1mage of
AR digital signage corresponding to the result of the render-
ing request to a display area on a building area 1n a driving
image, which 1s an 1mage acquired through a sensor of a
vehicle, and output the mapped image. In this case, the plur-
ality of pieces of AR digital signage corresponding to the
plurality of pieces of POI mformation are vertically con-
nected and displayed in the display area in the building
arca of the driving 1image on a floor-by-tloor basis.

[0016] In an embodiment of the present invention, there 18
provided a digital signage platform providing apparatus
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including a communication module configured to commu-
nicate with a user terminal and a cloud server; a memory;
and at least one processor operably connected to the mem-
ory and configured to execute at least one computer-read-
able program included 1n the memory for: receiving sensing
data of a vehicle associated with the user terminal and trans-
mitting a request to the cloud server for map mmformation
response to a request recerved from the user terminal; calcu-
lating, based on the received map imformation, spatial coor-
dinates for a building area and acquiring floor number mnfor-
mation for each of a plurality ot POI information associated
with the building area; calculating at least one reference
point of the building area based on the sensing data of the
vehicle and the spatial coordinates and floor number ntor-
mation for the building area; performing a rendering for dis-
playmg one or more augmented reality (AR) digital signage
corresponding to content information related to the plurality
of POI information at one or more AR display areas of the
building area determined based on the calculated at least one
reference point; and transmitting a rendering result to the
user terminal for mapping the AR digital signage on the
one or more AR display areas of the building area as dis-
played m a driving image acquired at the vehicle.

[0017] In an embodiment, the one or more AR display
areas are determined using the floor number mformation
for each of the plurality of POI mnformation and height infor-
mation of the building area calculated based on the spatial
coordinates for the building area.

[0018] In an embodiment, the one or more reference
points are calculated by detecting reference coordinates of
the building area m the driving image based on a driving

direction and location of the vehicle.
[0019] In an embodiment, at least one of the location or

shape of each of the one or more AR display areas 1s cor-
rected by the processor on the basis of a result of a compar-
1son of the height information of each ot the one or more AR
display areas and data included in the recerved map
information.

[0020] In an embodiment, based on not being able to
acquire the spatial coordinates for the building arca based
on the received map mnformation, the one or more AR dis-
play arcas are determined using floor number mformation
and height mformation of the building area estimated
using camera sensing information included 1n the sensing
data.

[0021] In an embodiment, the at least one reference point
1s calculated based on detecting edges of the building area 1
the driving 1mage and a dniving direction of the vehicle.
[0022] In an embodiment, each of the determined display
areas may be matched to each display area corresponding to
the building area of the driving 1mage, and an 1mage correc-
tion request 1s transmitted by the processor such that each of
the one or more AR display areas 1s spaced apart from the at
least one reference point by a height corresponding to the

floor number mformation.

[0023] In an embodiment, the AR digital signage 1s
mapped to surround at least one side of the building area
in the driving image.

[0024] In an embodmment, the content nformation
includes at least one of a brand trademark, a 3D model, a
still mmage, or a moving i1mage related to the POI
information.

[0025] In an embodiment, an 1mage correction request for
the AR digital signage 1s transmitted based on the at least
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one reference point and a driving direction and speed of the
vehicle.

[0026] In an embodiment, when the driving direction of
the vehicle 1s toward the at least one reference point, an
image correction request 1s transmitted by the processor
for dynamically adjusting a shape change ratio of the AR
digital signage 1n the display area of the driving image
based on the driving speed of the vehicle.

[0027] In an embodiment, the image correction request for
the dynamic adjustment of the shape change ratio of the AR
digital signage 1s transmitted only when the driving speed of
the vehicle satisties a predetermined speed limut.

[0028] In an embodiment, a stop request for stopping out-
put of the AR digital signage 1s transmitted by the processor
based on an angular change 1n the driving direction of the
vehicle bemng greater than or equal to a preset threshold
value.

[0029] According to an embodiment of the present inven-
tion, there 1s provided a method of providing a digital sig-
nage platform by at least one processor, the method mclud-
ing operations ol receiving sensing data of a vehicle and
transmitting a request to a cloud server for map information
In response to a request recerved from a user termnal; cal-
culating, based on the received map information, spatial
coordinates for a building area and acquiring floor number
information for each of a plurality of POI information asso-
ciated with the building area; calculating at least one reter-
ence point of the building area based on the sensing data of
the vehicle and the spatial coordinates and floor number
information for the building area; performing a renderng
for displaying one or more augmented reality (AR) digital
signage corresponding to content mformation related to the
plurality of POI mformation at one or more AR display
arcas of the building area determined based on the calcu-
lated at least one reference point; and transmitting a render-
ing result to the user terminal for mapping the AR digital
signage on the one or more AR display areas of the building
areca as displayed 1n a driving image acquired at the vehicle.
[0030] In an embodiment, the one or more AR display
arcas are determined using the floor number information
for each of the plurality of pieces of POI mformation and
height information of the building area calculated based on
the spatial coordinates for the building area.

[0031] In an embodiment, each of the determined display
areas may be matched to a corresponding display area 1 the
building area of the driving 1mage, and an 1mage correction
request 1s transmitted such that each of the one or more AR
display areas 1s spaced apart from the at least one reference
poimnt by a height corresponding to the floor number
information.

[0032] In an embodmment, the AR digital signage 1s
mapped to surround at least one side of the building arca
in the driving 1mage.

[0033] In an embodiment, based on not being able to
acquire the spatial coordinates for the building area based
on the received map information, the one or more AR dis-
play areas are determined using floor number mformation
and height information of the building area estimated
using camera sensing information mcluded m the sensing
data.

[0034] In an embodiment, the operation of transmitting
the 1mmage correction request may include transmitting an
1image correction request for the AR digital signage based
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on the at least one reference point and a driving direction

and speed of the vehicle.
[0035] According to an embodiment of the present mven-

tion, there 1s provided a digital signage providing system
including a user termunal linked with a vehicle; and a digital
signage platform providing apparatus configured to commu-
nicate with the user terminal and a cloud server, wherein the
digital signage platform providing apparatus 1s configured
to: rece1ve sensing data of the vehicle and transmit a request
to the cloud server for map mmformation 1n response to a
request recewved from the user terminal; calculate, based
on the received map mformation, spatial coordinates for a
building area and acquire floor number information for each
of a plurality of pieces of POI miformation associated with
the building area; calculate at least one a reference point of
the building area based on the sensing data of the vehicle
and the spatial coordinates and the floor number mformation
for the building area; and perform a rendering based on an
augmented reality (AR) engine for displaying one or more
AR digital signage corresponding to content mformation
related to the plurality of POI information at one or more
AR display areas of the building area determined based on
the calculated at least one reference point, wherein the user
terminal 1s configured to: receive a rendering result; map the
AR digital signage on the one or more AR display areas of
the building area as displayed 1n a driving image acquired at
the vehicle; output the mapped driving 1mage; receive an
1mage correction request from the digital signage platform
providing apparatus; and update the output image of the AR
digital signage 1n response to the 1mage correction request

[0036] According to some embodiments of the present
invention, by mapping augmented reality (AR) signage to
a building 1n a driving 1image 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

invention, 1t 1s possible to solve the conventional limitation
ol displaying only one advertisement 1in one area even 1
augmented reality (AR) technology 1s used, and thus advan-
tageously, 1t 1s possible to provide extensibility for provid-
ing a plurality of various advertisements to one building.
[0038] According to some embodiments of the present
invention, by varying AR digital signage according to a
varying driving image on the basis of dniving-related sen-
sing data of a vehicle and then performing mapping, 1t 1s
possible to provide a realistic feeling as 1f a real signage
signboard 1s mstalled 1n a building. In addition, by tempora-
rily stopping the display of AR digital signage while a vehi-
cle 1s performing a turn, it 18 possible to contribute to sale
driving.

[0039] According to some embodiments of the present
invention, by integrating a plurality of tloors as necessary
to provide more expanded AR digital signage, 1t 1s possible
to maximize advertising effects and user interests.

BRIEF DESCRIPTION OF DRAWINGS

[0040] FIG. 1 1s a diagram 1llustrating an exemplary vehi-
cle according to an implementation.

[0041] FIG. 2 1s a diagram 1llustrating the vehicle accord-
ing to the mmplementation at various angles.
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[0042] FIGS. 3 and 4 are diagrams 1illustrating the interior
of the vehicle.

[0043] FIGS. § and 6 are diagrams illustrating various
objects related to driving (traveling) of the vehicle.

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

[0045] FIG. 8 15 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 mvention.

[0046] FIG. 9 1s a block diagram showing that an informa-
tion processing system related to an embodiment of the pre-
sent mvention communicates with a plurality of user
terminals.

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

[0048] FIG. 11 1s a representative flowchart illustrating an
operating method of a digital signage platform providing
apparatus according to an embodiment of the present
mvention.

[0049] FIGS. 12 and 13 are diagrams illustrating a method
of arranging AR digital signage 1n a building area of a driv-
ing 1mage on a tloor-by-floor basis according to an embodi-
ment of the present mvention.

[0050] FIGS. 14 and 15 are diagrams illustrating a method
of correcting AR digital signage according to the driving
direction and speed of a vehicle according to an embodiment
of the present invention.

[0051] FIG. 16 1s a diagram showing examples of various
display types of AR digital signage according to an embodi-
ment of the present mnvention.

[0052] FIG. 17 1s a diagram specifically illustrating a
method of displaymng AR digital signage on a floor-by-
floor basis according to an embodiment of the present
mvention.

DETAILED DISCLOSURE

[0053] Description will now be given 1n detail according
to exemplary embodiments disclosed herein, with reference
to the accompanying drawigs. For the sake of brief descrip-
tion with reference to the drawings, the same or equivalent
components may be provided with the same or stmilar refer-
ence numbers, and description thereof will not be repeated.
In general, a suflix such as “module” and “unit” may be used
to refer to elements or components. Use of such a suffix
herein 1s merely mtended to facilitate description of the spe-
cification, and the suffix itself 1s not intended to give any
special meaming or function. In describing the present dis-
closure, 1f a detailed explanation for a related known func-
tion or construction 18 considered to unnecessarily divert the
o1st of the present disclosure, such explanation has been
omitted but would be understood by those skilled mn 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 1dea of the present disclo-
sure 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
accompanying drawings.

[0054] It will be understood that although the terms first,
second, etc. may be used herem to describe various ele-
ments, these elements should not be lmmited by these
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terms. These terms are generally only used to distinguish

one element from another.
[0055] 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 mter-
vening elements may also be present. In contrast, when an
clement 15 referred to as being “directly connected with”
another element, there are no mtervening elements present.
[0056] A smgular representation may include a plural
representation unless 1t represents a defimtely different
meaning from the context.

[0057] 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, dis-
closed 1n the specification, and 1t 1s also understood that
greater or fewer components, functions, or steps may like-
wise be utilized.

[0058] A vehicle according to an embodiment of the pre-
sent mvention may be understood as a conception including
cars, motorcycles and the like. Hereinafter, the vehicle will

be described based on a car.
[0059] The vehicle according to the embodiment of the

present mvention may be a conception mcluding all 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 electric motor as a power source, and the like.

[0060] In the following description, a left side of a vehicle
refers to a left side 1n a driving direction of the vehicle, and a
right side of the vehicle refers to a right side 1n the driving
direction.

[0061] 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 exam-
ple, 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.

[0062] In the 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 com-
municating with a vehicle (or a vehicular electronic device,
apparatus, or system provided 1n a vehicle) and an AR digi-
tal signage platform providing apparatus or system.

[0063] 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 Learnming as a Service (MLaaS).
This digital signage platform 1s related to a method or opera-
tion of providing AR digital signage.

[0064] In the present disclosure, “map mformation” may
be referred to as mcluding 1mages captured by a vision sen-
sor such as a camera, two-dimensional (2D) map informa-
tion, three-dimensional (3D) map mformation, a digital-
twin 3D map, and map imnformation in real/virtual space.
[0065] In the present disclosure, “point of mterest (POI)
information” 1ndicates a point of interest selected based on
the map miformation and may include pre-registered POI
information (POIs stored 1 a map of a cloud server), user-
set POI information (e.g., home, school, company, etc.),
driving-related POI information (e.g., destination, stopover,
gas station, rest area, parking lot, etc.). Such POI informa-
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tion may be updated based on the current location of the
vehicle 1n real time.

[0066] In the present disclosure, “driving 1mage” 18
obtained through a vision sensor of or near a vehicle and,
for example, may mclude an 1mage 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
or other display surface. That 1s, the driving 1mage may be
referred to as including an 1mage output through a display,
an 1mage projected through a laser sensor, or a real 1mage
seen through a vehicle windshield.

[0067] FIGS. 1 and 2 1illustrate the exterior of a vehicle
according to an implementation and FIGS. 3 and 4 1llustrate
the nterior of the vehicle.

[0068] FIGS. S and 6 are diagrams illustrating various
objects related to driving (traveling) of the vehicle.

[0069] FIG. 7 1s a block diagram 1illustrating the vehicle 1n
accordance with the implementation. FIG. 7 1s a block dia-
oram illustrating the vehicle according to the
implementation.

[0070] As 1llustrated 1n FIGS. 1 to 7, a vehicle 100 may
include wheels turning by a driving force, and a steering
input device 510 for adjusting a driving (traveling, ongoing,
moving) direction of the vehicle 100.

[0071] The vehicle 100 may be an autonomous vehicle.
The vehicle 100 may be switched mto an autonomous
mode or a manual mode based on a user mput. For example,
the vehicle may be switched from the manual mode nto the
autonomous mode or from the autonomous mode 1nto the
manual mode based on a user mput received through a
user mterface apparatus (heremafter, referred to as ‘user
terminal’) 200.

[0072] The vehicle 100 may be switched mto the autono-
mous mode or the manual mode based on driving environ-
ment information. The driving environment information
may be generated based on object mformation provided
from an object detecting apparatus 300. For example, the
vehicle 100 may be switched from the manual mode mto
the autonomous mode or from the autonomous module
into the manual mode based on driving environment mfor-
mation generated 1n the object detecting apparatus 300. In
an example, the vehicle 100 may be switched from the man-
uval mode 1nto the autonomous mode or from the autono-
mous module into the manual mode based on driving envir-
onment mformation received through a communication

apparatus 400.
[0073] The vehicle 100 may be switched from the manual

mode mto the autonomous mode or from the autonomous
module 1nto the manual mode based on mmformation, data
or signal provided from an external device.

[0074] When the vehicle 100 1s driven 1n 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
signals generated mm a driving system 710, a parking exit
system 740, or a parking system 750.

[0075] When the vehicle 100 1s driven i 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 mput
recerved through the driving control apparatus S00.

[0076] 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 of
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the vehicle 100, and a height refers to a distance from a
bottom of a wheel to a roof of the vehicle. In the following
description, an overall-length direction L may refer to a
direction corresponding to the overall length of the vehicle
100, a width direction W may refer to a direction corre-
sponding to a width of the vehicle 100, and a height direc-
tion H may refer to a direction corresponding to a height of
the vehicle 100

[0077] As illustrated in FIG. 7, the vehicle 100 may
include a user mterface apparatus (heremafter, 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 nter-
face unit 130, a memory 140, a controller 170 and a power
supply unit 190.

[0078] In some mmplementations, the vehicle 100 may
include more components in addition to components to be
explained 1n this specification or may not mclude some of
those components to be explained 1n this specification.
[0079] The user interface apparatus 200 1s an apparatus for
communication between the vehicle 100 and a user. The
user interface apparatus 200 may recerve a user mput and
provide mformation generated in the vehicle 100 to the
user. The vehicle 100 may implement user interfaces (Uls)
or user experiences (UXs) through the user mterface appa-
ratus (herematter, also reterred to as “user terminal’) 200.
[0080] The user mnterface apparatus 200 may include an
input unit 210, an mternal camera 220, a biometric sensing
unit 230, an output unit 250 and at least one processor, such
as processor 270. In some 1mplementations, the user mter-
face apparatus 200 may mclude more components mn addi-
tion to components to be explained 1 this specification or
may not include some of those components to be explamned
in this specification.

[0081] The mput unit 210 may allow the user to mput
information. Data collected m the mput unit 210 may be
analyzed by the processor 270 and processed as a user’s
control command.

[0082] The mput unit 210 may be disposed inside the
vehicle. For example, the mput unit 210 may be disposed
on one arca of a steering wheel, one area of an 1nstrument
panel, one area of a seat, one area of a pillar, one area of a
door, one area of a center console, one areca of a headlining,
one area of a sun visor, one area of a wind shield, one area of
a window, or the like.

[0083] The mnput unit 210 may include a voice imnput mod-
ule 211, a gesture mput module 212, a touch input module
213, and a mechanical input module 214.

[0084] The audio mput module 211 may convert a user’s
voice mput mnto 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.

[0085] The gesture mput module 212 may convert a user’s
gesture mput mmto an electric signal. The converted electric
signal may be provided to the processor 270 of the user
interface apparatus 200 or the controller 170.

[0086] The gesture mput module 212 may include at least
one of an infrared sensor or an 1mage sensor for detecting
the user’s gesture mput. According to embodiments, the
gesture mput module 212 may detect a user’s three-dimen-
sional (3D) gesture mput. To this end, the gesture mput
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module 212 may mclude a light emitting diode outputting
a plurality of infrared rays or a plurality of 1mage sensors.
[0087] The gesture mmput 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.

[0088] The touch mput module 213 may convert the user’s
touch mput 1nto an electric signal. The converted electric
signal may be provided to the processor 270 of the user
interface apparatus 200 or the controller 170.

[0089] The touch input module 213 may include a touch
sensor for detecting the user’s touch mput. 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.

[0090] The mechanical input module 214 may include at
least one of a button, a dome switch, a jog wheel, or 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 mnput module 214 may be
arranged on a steering wheel, a center fascia, a center con-
sole, a cockpit module, a door, and the like.

[0091] The mternal camera 220 may acquire an internal
image of the vehicle. The processor 270 may detect a
user’s state based on the mternal image of the vehicle. The
processor 270 may acquire information related to the user’s
gaze from the mternal image of the vehicle. The processor
270 may detect a user gesture from the internal 1mage of the
vehicle.

[0092] The biometric sensing umt 230 may acquire the
user’s biometric nformation. The biometric sensing module
230 may 1nclude a sensor for detecting the user’s biometric
information and acquire fingerprint mmformation and heart
rate information regarding the user using the sensor. The
biometric mformation may be used for user authentication.
[0093] The output unit 250 may generate an output related
to a visual, audible, or tactile signal. The output unit 250
may nclude at least one of a display module 251, an audio
output module 252, or a haptic output module 253.

[0094] 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, or an e-1nk
display.

[0095] The display module 251 may be mter-layered or
integrated with a touch mput module 213 to implement a
touch screen.

[0096] 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 1mage which 1s projected on a windshield or
a window.

[0097] 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
predetermined screen thereon. The transparent display may
include at least one of a thin film electroluminescent
(IFEL), a transparent OLED, a transparent L.CD, a trans-
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missive transparent display, or a transparent LED display.
The transparent display may have adjustable transparency.
[0098] Meanwhile, the user interface apparatus 200 may
include a plurality of display modules 251a to 251g.

[0099] The display module 251 may be disposed on one
area of a steering wheel, one area 251a, 2515, 251¢ of an
instrument panel, one arca 2514 of a seat, one area 251fof a
pillar, one area 251g of a door, one area of a center console,
one area of a headliming or one area of a sun visor, or imple-
mented on one arca 251¢ of a windshield or one area 251/ of
a window.

[0100] The audio output module 252 may convert an elec-
tric signal provided from the processor 270 or the controller
170 1nto an audio signal for output. To this end, the audio
output module 252 may include at least one speaker.
[0101] The haptic output module 253 generates a tactile
output. For example, the haptic output module 253 may
vibrate the steering wheel, a satety belt, a seat 110FL,
110FR, 110RL, 110RR such that the user can recognize
such output.

[0102] The processor (hereinatter, also referred to as ‘con-
troller”) 270 of the user interface apparatus 200 may control
an overall operation of each unit of the user mterface appa-
ratus 200. In some implementations, the user interface appa-
ratus 200 may include a plurality of processors 270 or may
not mclude any processor 270.

[0103] 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.
[0104] Meanwhile, the user interface apparatus 200 may
be referred to as a display apparatus for the vehicle. The
user terface apparatus 200 may operate according to the

control of the controller 170.
[0105] The object detecting apparatus 300 1s an apparatus

for detecting an object located outside of the vehicle 100.
The object may be a variety of objects associated with driv-
ing (operation) of the vehicle 100. Referring to FIGS. 5 and
6, an object O may nclude a tratfic lane OB10, another
vehicle OB11, a pedestrian OB12, a two-wheeled vehicle
OB13, traffic signals OB14 and OB135, light, a road, a struc-
ture, a speed hump, a terrain, an animal, and the like.
[0106] The lane OB10 may be a driving lane, a lane next
to the driving lane or a lane on which another vehicle 1s
traveling m an opposite direction to the vehicle 100. The
lanes OB10 may include left and right lines defining a lane.
[0107] The another vehicle OB11 may be a vehicle which
1s traveling 1n the vicimity of the vehicle 100. The another
vehicle OB11 may be a vehicle located within a predeter-
mined distance from the vehicle 100. For example, the
another vehicle OB11 may be a vehicle traveling ahead of
or behind the vehicle 100.

[0108] '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.

[0109] The two-wheeled vehicle OB12 may refer to a
vehicle that 1s located 1n the viciity of the vehicle 100
and operating using two wheels. The two-wheeled vehicle
OB12 may be a vehicle that 1s located within a predeter-
mined distance from the vehicle 100 and has two wheels.
For example, the two-wheeled vehicle OB13 may be a
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motorcycle or a bicycle that 1s located on a sidewalk or
roadway.

[0110] The trathic signals may include a trattic light OB13S5,
a tratfic sign OB14 and a pattern or text drawn on a road
surface.

[0111] 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.

[0112] The road may 1nclude a road surface, a curve, an

upward slope, a downward slope and the like.

[0113] The structure may be an object that 1s located near a
road and fixed on the ground. For example, the structure
may 1include a streetlamp, a roadside tree, a building, an
electric pole, a tratfic light, a bridge and the like.

[0114] The terramm may include a mountain, a hill, and the
like.

[0115] Meanwhile, objects may be classified into a mov-
ing object and a fixed object. For example, the moving
object may be a concept including another vehicle and a
pedestrian. The fixed object may be, for example, a traffic
signal, a road, or a structure.

[0116] The object detecting apparatus 300 may include a
camera 310, aradar 320, a LiIDAR 330, an ultrasonic sensor

340, an infrared sensor 350, and a processor 370.
[0117] In some implementations, the object detecting

apparatus 300 may further include other components n
addition to the components described, or may not include
some of the components described.

[0118] 'The camera 310 may be located on an appropriate
portion outside the vehicle to acquire an external 1mage of
the vehicle. The camera 310 may be a mono camera, a sterco
camera 310q, an around view monitoring (AVM) camera
3105 or a 360-degree camera.

[0119] For example, the camera 310 may be disposed
adjacent to a front windshield within the vehicle to acquire
a front 1mage of the vehicle. Or, the camera 310 may be

disposed adjacent to a front bumper or a radiator grill.
[0120] For example, the camera 310 may be disposed

adjacent to a rear glass within the vehicle to acquire a rear
image of the vehicle. Or, the camera 310 may be disposed
adjacent to a rear bumper, a trunk or a tail gate.

[0121] For example, the camera 310 may be disposed
adjacent to at least one of side windows within the vehicle
to acquire a side mmage of the vehicle. Or, the camera 310

may be disposed adjacent to a side murror, a fender or a door.
[0122] The camera 310 may provide an acquired image to

the processor 370.

[0123] The radar 320 may mclude electric wave transmit-
ting and receiving portions. The radar 320 may be 1mple-
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 shift Keyong (FSK)
manner according to a signal wavetorm, among the contin-

uous wave radar methods.
[0124] The radar 320 may detect an object mn a time of

thight (TOF) manner or a phase-shift 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.

[0125] 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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[0126] The LiDAR 330 may include laser transmitting and
recerving portions. The LiDAR 330 may be implemented 1n
a time of thight (TOF) manner or a phase-shift manner.
[0127] 'The LiDAR 330 may be mmplemented as a drive
type or a non-drive type.

[0128] For the drive type, the LIDAR 330 may be rotated
by a motor and detect object near the vehicle 100.

[0129] 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-dnive type L1iDARs 330.
[0130] The LiDAR 330 may detect an object n 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.

[0131] The LiDAR 330 may be disposed on an appropri-
ate position outside the vehicle for detecting an object
located at the front, rear or side of the vehicle.

[0132] The ultrasonic sensor 340 may include ultrasonic
wave transmitting 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.

[0133] '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.
[0134] The mirared sensor 350 may include infrared light
transmitting and receiving portions. The infrared sensor 340
may detect an object based on frared light, and detect a
position of the detected object, a distance from the detected

object and a relative speed with the detected object.
[0135] The mirared 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.
[0136] The processor 370 may control an overall opera-
tion of each unit of the object detecting apparatus 300.
[0137] The processor 370 may detect an object based on
an acquired mmage, 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 processig algorithm.
[0138] The processor 370 may detect an object based on a
reflected electromagnetic wave which an emitted electro-
magnetic wave 1s reflected from the object, and track the
object. The processor 370 may execute operations, such as
a calculation of a distance trom the object, a calculation of a
relative speed with the object and the like, based on the elec-
tromagnetic wave.

[0139] The processor 370 may detect an object based on a
reflected laser beam which an emitted laser beam 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 laser beam.

[0140] '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 pro-
cessor 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 ultrasonic wave.
[0141] The processor 370 may detect an object based on

reflected nfrared 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 dis-
tance tfrom the object, a calculation of a relative speed with
the object and the like, based on the infrared light.

[0142] In some 1mplementations, 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 1infrared sensor 350 may include the pro-
cessor 1n an individual manner.

[0143] When the processor 370 1s not mcluded 1n 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.
[0144] The object detecting apparatus 400 may operate
according to the control of the controller 170.

[0145] 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.

[0146] The communication apparatus 400 may perform
communication by mcluding at least one of a transmitting
antenna, a recewving antenna, and radio frequency (RF) cir-
cuit, or RF device for implementing various communication
protocols.

[0147] The communication apparatus 400 may include a
short-range communication unit 410, a location information
unit 420, a V2X communication unmt 430, an optical com-
munication unit 440, a broadcast transceiver 450 and a pro-
cessor 470.

[0148] According to an embodiment, the communication
apparatus 400 may further include other components 1n
addition to the components described, or may not include
some of the components described.

[0149] The short-range communication unt 410 1s a umit
for facilitating short-range communications. Suitable tech-
nologies for mmplementing 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-F1 Direct, Wireless
USB (Wireless Unmiversal Senal Bus), and the like.

[0150] 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.

[0151] The location mformation unit 420 1s a unit for
acquiring position information. For example, the location
information unit 420 may include a Global Positioning Sys-
tem (GPS) module or a Ditferential Global Positioning Sys-
tem (DGPS) module.

[0152] The V2X communication unit 430 1s a unit for per-
forming wireless communications with a server (Vehicle to
Infra; V2I), another vehicle (Vehicle to Vehicle; V2V), or a
pedestrian (Vehicle to Pedestrian; V2P). The V2X commu-
nication unit 430 may include an RF circuit implementing a
communication protocol with the infra (V2I), a communica-
tion protocol between the vehicles (V2V) and a communica-
tion protocol with a pedestrian (V2P).

[0153] 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 include a light-emitting diode for converting an electric
signal mto an optical signal and sending the optical signal to
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the exterior, and a photodiode for converting the received
optical signal mnto an electric signal.

[0154] According to an embodiment, the light-emitting
diode may be mtegrated with lamps provided on the vehicle
100.

[0155] The broadcast transceiver 450 1s a unit for receiv-
ing a broadcast signal from an external broadcast managing
entity or transmtting a broadcast signal to the broadcast
managing enfity via a broadcast channel. The broadcast
channel may include a satellite channel, a terrestrial chan-
nel, or both. The broadcast signal may include a TV broad-
cast signal, a radio broadcast signal and a data broadcast
signal.

[0156] The processor 470 may control an overall opera-
tion of each unit of the communication apparatus 400.
[0157] According to an embodiment, the communication
apparatus 400 may iclude a plurality of processors 470 or
may not mclude any processor 470.

[0158] When the processor 470 1s not included 1n the com-
munication apparatus 400, the communication apparatus
400 may operate according to the control of a processor of
another device within the vehicle 100 or the controller 170.
[0159] Meanwhile, the communication apparatus 400 may
implement a display apparatus for a vehicle together with
the user mterface 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.
[0160] The communication apparatus 400 may operate
according to the control of the controller 170.

[0161] The driving control apparatus SO0 1s an apparatus
for recerving a user input for driving.

[0162] In a manual mode, the vehicle 100 may be operated
based on a signal provided by the driving control apparatus
S00.

[0163] The driving control apparatus 500 may include a
steering 1put device 510, an acceleration mput device 530
and a brake mput device 570.

[0164] The steering mput device 510 may recerve an mput
regarding a driving direction of the vehicle 100 from the
user. The steering mput device 510 may be configured m
the form of a wheel allowing a steering input 1 a rotating
manner. In some implementations, the steering input device
may also be configured 1n a shape of a touch screen, a touch
pad or a button.

[0165] The acceleration input device 530 may recerve an
iput for accelerating the vehicle 100 from the user. The
brake mput device 570 may receive an mnput for braking
the vehicle 100 from the user. Each of the acceleration
iput device 530 and the brake mput device 570 1s preler-
ably configured 1n the form of a pedal. In some 1mplementa-
tions, the acceleration mnput device or the brake mput device
may also be configured 1n a shape of a touch screen, a touch
pad or a button.

[0166] The dniving control apparatus S00 may operate
according to the control of the controller 170.

[0167] The vehicle operating apparatus 600 1s an appara-
tus for electrically controlling operations of various devices
within the vehicle 100.

[0168] The vehicle operating apparatus 600 may include a
power train operating unit 610, a chassis operating umt 620,
a door/wimndow operating unit 630, a safety apparatus oper-
ating unit 640, a lamp operating umt 6350, and an air-condi-
tioner operating unit 660.
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[0169] According to some embodiments, the vehicle oper-
ating apparatus 600 may further include other components
1in addition to the components described, or may not include
some of the components described.

[0170] In some examples, the vehicle operating apparatus
600 may mclude a processor. Each unit of the vehicle oper-
ating apparatus 600 may individually include a processor.
[0171] The power train operating unit 610 may control an
operation of a power train device.

[0172] The power train operating unit 610 may include a
power source operating portion 611 and a gearbox operating

portion 612.
[0173] The power source operating portion 611 may per-

form a control for a power source of the vehicle 100.
[0174] 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.

[0175] For example, upon using an electric energy-based
motor as the power source, the power source operating por-
tion 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.
[0176] 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).
[0177] In some examples, when an engine 1s the power
source, the gearbox operating portion 612 may adjust a
locked state of a gear in the drive (D) state.

[0178] The chassis operating unit 620 may control an
operation of a chassis device. The chassis operating unit
620 may mclude a steering operating portion 621, a brake
operating portion 622 and a suspension operating portion
623.

[0179] The steering operating portion 621 may perform an
electronic control for a steering apparatus within the vehicle
100. The steering operating portion 621 may change a driv-
ing direction of the vehicle.

[0180] The brake operating portion 622 may perform an
electronic control for a brake apparatus within the vehicle
100. For example, the brake operating portion 622 may con-
trol an operation of brakes provided at wheels to reduce
speed of the vehicle 100.

[0181] 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.

[0182] 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 1ndi-
vidually control each of a plurality of suspensions.

[0183] The door/window operating unit 630 may perform
an ¢lectronic control for a door apparatus or a window appa-
ratus within the vehicle 100.
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[0184] The door/window operating unit 630 may include a
door operating portion 631 and a window operating portion
632.

[0185] 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 operat-
ing portion 631 may control opening or closing of a sunroof.
[0186] 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.

[0187] The safety apparatus operating unit 640 may per-
form an ¢lectronic control for various salety apparatuses
within the vehicle 100.

[0188] 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.

[0189] 'The airbag operating portion 641 may perform an
electronic 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.
[0190] The seatbelt operating portion 642 may perform an
electronic control for a seatbelt apparatus within the vehicle
100. For example, the seatbelt operating portion 642 may
control passengers to be securely seated 1n seats 110FL,
110FR, 110RL, 110RR usmg seatbelts upon a detection of
a r1sk.

[0191] 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 protect-
Ing apparatus operating portion 643 may control the hood
l1ift and the pedestrian airbag to be open upon detecting
pedestrian collision.

[0192] The lamp operating unit 650 may perform an elec-
tronic control for various lamp apparatuses within the vehi-
cle 100.

[0193] The air-conditioner operating unit 660 may per-
form an electronic control for an air conditioner within the
vehicle 100. For example, the air-conditioner operating unat
660 may control the air conditioner to supply cold air into
the vehicle when mternal temperature of the vehicle 1s high.
[0194] The vehicle operating apparatus 600 may include a
processor. Each unit of the vehicle operating apparatus 600
may individually include a processor.

[0195] The vehicle operating apparatus 600 may operate
according to the control of the controller 170.

[0196] 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.
[0197] The operation system 700 may include a driving
system 710, a parking exit system 740 and a parking system
7350.

[0198] According to embodiments, the operation system
700 may further mclude other components 1n addition to
components to be described, or may not include some of
the components to be described.

[0199] 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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[0200] In some mmplementations, the operation system
may be implemented by the controller 170 when 1t 1s 1mple-
mented 1 a software configuration.

[0201] In some mmplementations, 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.

[0202] The driving system 710 may perform driving of the
vehicle 100.

[0203] The driving system 710 may receive navigation
information from a navigation system 770, transmit a con-
trol signal to the vehicle operating apparatus 600, and per-
form dniving 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 oper-
ating apparatus 600 and perform driving of the vehicle 100.
The driving system 710 may receive a signal from an exter-
nal device through the communication apparatus 400, trans-
mit a control signal to the vehicle operating apparatus 600,
and perform driving of the vehicle 100.

[0204] The parking exit system 740 may perform an exit
of the vehicle 100 from a parking lot.

[0205] 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 recei1ve object information
from the object detecting apparatus 300, transmit a control
signal to the vehicle operating apparatus 600 and perform
the exat 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, transmuit
a control signal to the vehicle operating apparatus 600, and
perform the exit of the vehicle 100 trom the parking lot.
[0206] The parking system 750 may perform parking of
the vehicle 100.

[0207] The parking system 750 may receive navigation
information from the navigation system 770, transmit a con-
trol 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, trans-
mit 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.
[0208] The navigation system 770 may provide navigation
information. The navigation information may include at
least one of map miformation, mformation regarding a set
destination, path information according to the set destina-
tion, information regarding various objects on a path, lane
information, or current location information of the vehicle.
[0209] 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.

[0210] According to embodiments, the navigation system
770 may update prestored information by receiving infor-
mation from an external device through the communication

apparatus 400.
[0211] In some mmplementations, the navigation system

770 may be classified as a sub component of the user inter-
face apparatus 200.
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[0212] The sensing unit 120 may sense a status of the
vehicle. The sensing unit 120 may include a posture sensor
(e.g., a yaw sensor, a roll sensor, a pitch sensor, etc.), a colli-
sion 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 steer-
ing sensor by a turn of a handle, a vehicle internal tempera-
ture sensor, a vehicle mternal humidity sensor, an ultrasonic
sensor, an illumination sensor, an accelerator position sen-
sor, a brake pedal position sensor, and the like.

[0213] 'The sensmng unit 120 may acquire sensing signals
with respect to vehicle-related mformation, such as a pos-
ture, a collision, an orientation, a position (GPS 1nforma-
tion), an angle, a speed, an acceleration, a tilt, a forward/
backward movement, a battery, a fuel, tires, lamps, internal
temperature, mternal humidity, a rotated angle of a steering
wheel, external illumination, pressure applied to an accel-
erator, pressure applied to a brake pedal and the like.
[0214] The sensing unit 120 may further include an accel-
crator sensor, a pressure sensor, an engine speed sensor, an
air flow sensor (AFS), an air temperature sensor (ATS), a
water temperature sensor (WTS), a throttle position sensor
(TPS), a TDC sensor, a crank angle sensor (CAS), and the
like.

[0215] The mterface umt 130 may serve as a path allowing
the vehicle 100 to interface with various types of external
devices connected thereto. For example, the mtertace unait
130 may be provided with a port connectable with a mobile
terminal, and connected to the mobile terminal through the
port. In this mstance, the mnterface unit 130 may exchange
data with the mobile terminal.

[0216] In some examples, the mterface unit 130 may serve
as a path for supplymg electric energy to the connected
mobile terminal. When the mobile terminal 18 electrically
connected to the mterface 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.
[0217] The memory 140 1s ¢lectrically 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 sto-
rage devices, such as ROM, RAM, EPROM, a flash drive, a
hard dnive, and the like m 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.

[0218] In some implementations, the memory 140 may be
integrated with the controller 170 or implemented as a sub

component of the controller 170.
[0219] 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).
[0220] 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 sup-
ply unit 190 may receive power supplied from an internal
battery of the vehicle, and the like.

[0221] 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 pro-
cessimng devices (DSPDs), programmable logic devices
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(PLDs), field programmable gate arrays (FPGAS), proces-
sors, controllers, micro controllers, microprocessors, and
electric units performing other functions.

[0222] Meanwhile, the digital signage platform providing
apparatus according to the present mvention may communi-
cate with a user mnterface device (or herematter 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 i a dnving 1mage on a
floor-by-tloor basis.

[0223] In the present disclosure, AR digital signage refers
to providing multimedia mformation displayed on a build-
ing or related area m a driving 1mage using augmented rea-
ity (AR) technology and 1s obtamned by implementing a
function such as an outdoor signboard with AR technology.
[0224] As disclosed herein, the displaying of AR digital
signage m a building 1n whach a plurality of pieces of POI
information are present on a floor-by-tloor basis refers to
determining floor number mformation 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 mformation (e.g.,
advertisement information, brand information, news infor-
mation, etc.) related to the plurality of pieces of POI mfor-
mation 1S present.

[0225] 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.

[0226] The digital signage platform providing apparatus
800 according to the present mvention 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 1 the form of a program implemented by a
processor of the user terminal 200 linked with the vehicle
100.

[0227] The digital signage platform providing apparatus
800 may communicate with the vehicle 100 to collect sen-
sing data through a sensor provided mn the vehicle 100 and
may collect and process user data through the user terminal
200 linked with the vehicle 100. The digital signage plat-
form providing apparatus 800 may filter and process data
collected 1n communication with the vehicle 100 and the
user termimal 200 and mformation collected through the
cloud server 900, perform AR merging, and make a render-
ing request to generate AR digital signage.

[0228] The digital signage platform providing apparatus
800 may transmit a result for the rendering request to the
user terminal 200 and may request continuous 1mage correc-
tion for performing mapping into a driving 1mage displayed
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 naviga-
tion system 770 mmplemented as a part of the system of the
vehicle 100 as described above.

[0229] The digital signage platform 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.

[0230] The digital signage platform providing apparatus
800 may communicate with the cloud server 900 to recerve
map information such as 2D or 3D map mformation, build-
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ing footprint mformation, entrance information, and tloor
number mformation mcluding POI information.

[0231] Also, the digital signage platform providing appa-
ratus 800 may communicate with the cloud server 900 to
recerve advertisement mformation about a POI (e.g., adver-
tisement mformation collected in 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 tratfic
information.

[0232] The digital signage platform providing apparatus
800 may collect and store the map mnformation, advertise-
ment mnformation, and traffic information received from the
cloud server 900 1n a data collection interface 821. The col-
lected and stored information 1s delivered for data filtering
(824).

[0233] Also, the digital signage platform providing appa-
ratus 800 recerves 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 communica-
tion unit (not shown) or a user interface (not shown). Here,
the vehicle sensing data may iclude, for example, a driving
image acquired through the camera 310 provided m 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
recerved vehicle sensing data 1s collected and stored through
vehicle sensing data collection (823), and the stored infor-
mation 18 delivered for the data filtering (824).

[0234] 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 recerved
user input 1s processed through user data processing (822)
and delivered for data filtering (824).

[0235] In the data filtering (824) of the digital signage
platform providing apparatus 800, information received
from the cloud server 900, mput information transmtted
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 1mage remains.
[0236] 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 mtformation on the
basis of the map information recerved from the cloud server
900. Then, the digital signage platform providing apparatus
800 may calculate the reference poimnt of the building area
tor displaymng content information related to the plurality of
pieces of 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 floor number infor-
mation of the building area.

[0237] 'The calculation of the reference point 1s a process
for providing a realistic sense as 1l a signage signboard 1s
displayed on an actual building by matching the viewpoint
on an actual driving road view or the above-mentioned driv-
ing 1mage to the viewpoint of a screen 1 which the content
information related to the plurality of pieces of POI infor-
mation 1s to be rendered.
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[0238] Next, the digital signage platform providing appa-
ratus 800 performs a rendering request for displaying AR
digital signage corresponding to the content mnformation
related to the plurality of pieces of POI information 1n a dis-
play area determined based on the calculated reference
point.

[0239] To this end, the mformation or data filtered and
processed by the data filtering (824) 1s AR-merged with
map 1nformation collected through the cloud server 900
continuously and 1n real time (825). The digital signage plat-
form providing apparatus 800 provides the AR-merged
(8235) information or data to an AR engine to request AR
rendering.

[0240] The AR engine 830 may be embedded 1n the digital
signage platiorm providing apparatus 800 as shown 1n FIG.
8. Alternatively, in other embodiments, the AR engine 830
may be implemented by the user terminal 200, the user
interface device 200 (see FIG. 7) of the vehicle shown n
FIG. 7, or a processor mcluded 1 the navigation system
770 or may be implemented by a separate terminal, appara-
tus, or cloud server.

[0241] In response to the AR rendering request, the AR
engine 830 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 mn real time.
Thus, the actual drniving road view and the viewpoimnt of
the screen 1n which the AR digital signage 1s to be rendered
are matched with each other.

[0242] The result of rendering through the AR engine 830
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 floors of a 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 mformation display (CID), a cluster, a head-up dis-
play (HUD), a rear murror display, a rear-seat entertainment
(RSE) system, a vehicle windshield/dashboard, or the like
and output the mapped AR digital signage on a floor-by-
floor basis.

[0243] In this case, a driving image captured or reflected
through a camera sensor provided 1n the vehicle 100 1s out-
put to the display of the user terminal 200 or a display or
LCD screen provided i the CID, HUD, or RSE of the veh-
cle 100, and AR digital signage 1s mapped to the corre-
sponding driving image. On the other hand, a vehicle dis-
play 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.

[0244] Theretore, 1 the present disclosure, a “driving
image” mncludes an image captured through a camera sensor
(or smart glasses including such a function), an mmage
reflected on the LCD screen through a camera sensor, an
actual space 1image displayed on a windshield or dashboard
into which AR digital signage 1s directed projected, digi-
tally-twinned 3D 1mage, and the like.

[0245] Meanwhile, the user terminal 200 may transmit the
mappig result to the digital signage platform providing
apparatus 800 such that the display arca in which the
image of the AR digital signage 1s mapped and the display
arca of the building 1n the driving image or the actual driv-
ing road view are matched with each other and may receive
an 1mage correction request from the digital signage plat-
form providing apparatus 800 continuously and 1n real time.
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[0246] FIG. 9 1s a block diagram showing that an informa-
tion processing system related to an embodiment of the pre-
sent mvention 18 communicatively connected to a plurality
of user terminals.

[0247] FIG. 9 1s a schematic diagram illustrating a config-
uration m which an mformation processing system 800
according to an embodiment of the present disclosure 1s
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 mvention.
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 1, or connected to the vehicle 100.
[0248] As shown, the plurality of user termnals 200 1,
200 2, and 200 3 may be connected to an information pro-
cessimng system capable of providing an AR rendering
request result for generating AR digital signage over a net-
work 50. Here, the plurality of user terminals 200 1, 200 2,
and 200 3 may include a terminal of an authorized operator
(¢.g., a registered driver or the like) and/or a user who can
recerve an AR rendering request result for generating AR
digital signage.

[0249] In an embodiment, the mformation 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 sig-
nage or one or more distributed computing devices and/or
distributed databases based on cloud computing service.
[0250] The result of the rendering request for the AR digi-
tal signage provided by the mnformation processing system
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 mstalled n
the user terminals 200 1, 200 2, and 200 3.

[0251] For example, the mnformation processing system
800 may provide mformation corresponding to an AR digi-
tal signage provision request received from the user term-
mnals 200 1, 200 2, and 200 3 through the route guidance
application, or the like, or may perform a corresponding
Process.

[0252] The plurality of user termals 200 1, 200 2, and
200 3 may communicate with the mformation processing
system 800 over the network 50. The network 50 may be
configured to enable communication between the informa-
tion processing system 800 and the plurality of user term-
inals 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, an RS-serial communication, a wireless
network such as a mobile communication network, wireless
LAN (WLAN), Wi-F1, Bluetooth, and Zigbee, or a combia-
nation thereof. The communication scheme 1s not limited to
the above networks and may include short-range wireless
communication between the user termunals 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.).

[0253] In FIG. 9, the plurality of user terminals 200 1,
200 2. and 200 3 may be any computing device that 15 cap-
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able of wired and/or wireless communication and i 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.

[0254] For example, the user terminal may include an Al
speaker, a smartphone, a mobile phone, a navigation system,
a computer, a laptop computer, a digital broadcasting term-
nal, a personal digital assistant (PDA), a portable multime-
dia 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.

[0255] 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.

[0256] Also, the three user termunals 200 1, 200 2, and
200 3 are illustrated m FIG. 9 as communicating with the
information processing system 800 through the network 50,
but the present mmvention 18 not limited thereto. A different
number of user terminals may be configured to communi-
cate with the mformation processing system 800 via the net-
work 50.

[0257] For example, the mformation 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
processing system 800 may collect and merge mformation
for generating AR digital signage 1n response to the received
request, render the mnformation 1n a display area to be dis-
played with AR signage, and provide the rendered mforma-
tion to the plurality of user terminals 200 1, 200 2, and
200 3.

[0258] Specifically, the information processing system
800 may receive sensing data of the vehicle 100 (see FIG.
8), request the cloud server to provide map mformation
associated with the recerved vehicle sensing data, and
recerve and store the map mformation. The information pro-
cessing system 800 may detect a building area including a
plurality of pieces of POI mformation, calculate spatial
coordinates of the detected building area, and acquire floor
number mformation for each of the plurality of pieces of
POI information on the basis of the received map
information.

[0259] Also, the mformation processing system 800 may
calculate the reference point of the building area for display-
ing content mformation related to the plurality of pieces ot
POI mtformation on the basis of the sensing data of the vehi-
cle and the spatial coordinate and tloor number information
of the building areca. Also, the information processing sys-
tem 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 arca 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 information pro-
cessing system 800, or a processor of a linked apparatus,
server, or system.

[0260] Subsequently, the mformation 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 trans-
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mit an 1mage correction request such that the user 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 1image acquired
through a vision sensor on a tloor-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 tloor-by-tloor basis and/or
may map and output the 1mage of the AR digital signage on
a floor-by-floor basis 1mn response to the mmage correction
request recewved from the mformation processing system
800.

[0261] FIG. 10 1s a diagram 1llustrating a configuration of
the digital signage platform providing apparatus 800 accord-

ing to an embodiment of the present mvention.
[0262] In some embodiments, the digital signage platform

providing apparatus 800 may be mmplemented as a device
embedded m the navigation system 770 or the user terminal
200 embedded 1n or linked with the vehicle 100, as
described above. Also, i some embodiments, the digital
signage platform providing apparatus 800 may be mmple-
mented as a platform provided by the cloud server. Also,
in other embodiments, the digital signage platform provid-
ing apparatus 800 may be mmplemented m the form of a
separate terminal, device, system, or program independent
of the vehicle 100 and the cloud server.

[0263] Reterring to FIG. 10, the digital signage platform
providing apparatus 800 according to an embodiment of the
present mvention may include a communication module
810, a data collection and processing module 820, an AR
rendering request module 830, and a memory 840. How-
ever, the present mvention 1s not limited thereto, and the
digital signage platform providing apparatus 800 may
include fewer clements or more clements. For example,
the digital signage platform providing apparatus 800 may
include an additional element such as an AR engine formed
to perform rendering.

[0264] The communication module 810 1s formed so that
the digital signage platform providing apparatus 800 can
communicate with the cloud server 900 (see FIG. 8), the
vehicle 100, and the user terminal 200. For example, m
order to perform communication, the digital signage plat-
form providing apparatus 800 may include at least one or a
transmitting antenna, a receiving antenna, and a radio fre-
quency (RF) circuit and an RF device capable of implement-
Ing various communication protocols or may include a

wired or wireless interface device.
[0265] The data collection and processing module 820

collects, filters, and processes information that 1s related to
vehicle sensing data, 1image data, a user mput request, map
information, and content information such as the location,
the number of tloors, and advertisements of the building
area including the plurality of pieces of POI mformation
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 of mformation to generate AR
digital signage corresponding to the content imnformation
related to the plurality of pieces of POI information.

[0266] The AR rendering request module 830 performs a
rendering request to generate AR digital signage corre-
sponding to the plurality of pieces of POI information. The
AR rendering request module 830 causes the AR engine to,
1n operative association with a route guidance map of the
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vehicle, match the viewpoint (first viewpoint) of the driving
image or the actual driving road view to the viewpoint (sec-
ond viewpoint) of the screen 1 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 or update
the display area continuously or mn real time.

[0267] The memory 840 1ncludes programs and mstruc-
tions related to the overall operation of the digital signage
platform providing apparatus 800. The memory 840 1s com-
municatively connected to at least one processor (not
shown), and the at least one processor may execute a pro-
gram 1mplemented with at least one computer-readable
instructions mcluded m the memory 8440.

[0268] To this end, the memory 840 may include mstruc-
tions for, m response to a request recerved from the user
terminal, receiving sensing data of the vehicle linked with
the user terminal and requesting the cloud server to provide
map mformation associated with the sensing data of the
vehicle. Also, the memory 840 may include 1nstructions
for calculating spatial coordinates of the building area
including the plurality of pieces of POI miformation from
the map mmformation received from the cloud server and
acquiring tfloor number mformation for each of the plurality
of pieces of POI information on the basis of the spatial coor-
dinates. Also, the memory 840 may include instructions for
calculating the reference point of the building area i which
the content information related to the plurality of pieces of
POI information 1s to be displayed, on the basis of the sen-
sing data of the vehicle and the floor number mformation
and the spatial coordinates of the building area. Also, the
memory 840 may include instructions for performing a ren-
dering request to display AR digital signage corresponding
to the content information mm a display area determined
based on the calculated reference point (1.€., a location 1n
which an AR object 1s to be rendered). Also, the memory
840 may include mstructions for transmitting the result of
the rendering request to the user terminal and performing an
image correction request to allow the user terminal to map
the 1mage of the AR digital signage corresponding to the
result of the rendering request to the display area n the driv-
ing area acquired through the vision sensor on a tloor-by-
floor basis.

[0269] 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 m the vehicle 100, implemented as a separate
device or system, or embedded 1n the user termnal (or the
user 1nterface device 200 (see FIG. 7) or the navigation sys-
tem 770).

[0270] FIG. 11 1s a representative flowchart illustrating an
operating method 1100 of a digital signage platform provid-
Ing apparatus according to an embodiment of the present
mvention.

[0271] The operating method 1100 of FIG. 11 may be
implemented by a processor provided mn the digital signage
platform providing apparatus 800 or a processor provided 1in
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.
[0272] Reterring to FIG. 11, the operating method 1100 1s
disclosed as including receiving, by the digital signage plat-
form providing apparatus, sensing data of a linked vehicle
and transmitting a request for associated map mformation to
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the cloud server in response to a request recerved from the
user terminal (1110).

[0273] In an embodiment, the map mformation may
include POI mformation and 2D/3D map miformation
included within a predetermined range based on the current
location of the vehicle. In another embodiment, the map
information may be a driving mmage captured through a
vision sensor, such as a camera, of the vehicle.

[0274] The digital signage platform providing apparatus
calculates spatial coordinates of the building area including
the plurality of pieces of POI information from the received
map mformation and acquires floor number mformation for
cach of the plurality of pieces of POI information (1120).
[0275] For example, when a building including a plurality
of POIs 1s detected or recognized from the map mformation
by the processor of the digital signage platform providing
apparatus, the digital signage platform providing apparatus
may calculate X, Y, Z coordinate imnformation of the building
as the spatial coordinates.

[0276] In one embodiment, when the map information 1s
2D/3D map information recerved trom the cloud server, the
digital signage platform providing apparatus may receive
the information regarding the location, height, and number
of floors 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 arca. In
another embodiment, when the map information 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 build-
ing arca on the basis of the driving image and estimate the
spatial coordinates from the location, height, and number of
tloors.

[0277] In this way, when the spatial coordinates of the
building area are calculated, the digital signage platform
providing apparatus may calculate or estimate floor number
information for each of the plurality of pieces of POI mfor-
mation mcluded m the building area. For example, the digi-
tal signage platform providing apparatus may calculate a
floor-by-tfloor height value, 1.€., a height offset on the basis
of the height and number of floors of the building included
1n the spatial coordinates of the building area and may com-
pute or estimate the number of floors corresponding to the
plurality of pieces of POI mformation on the basis of the
calculated height offset.

[0278] Subsequently, the digital signage platform provid-
ing apparatus calculates a reference pomt for displaying
content 1nformation related to the plurality of pieces of
POI information on the basis of the sensing data of the veha-
cle and the spatial coordinates and floor number mformation
of the building area (1130).

[0279] Here, POI-related content information may refer to
a brand 1con, a 3D model, a still image, or a moving 1mage
for POI-related advertisement exposure.

[0280] The reterence point of the building area for dis-
playing the content information may be calculated by
matching the information regarding the vehicle sensing
data (the vehicle’s driving speed and direction), the spatial
coordinates of the building area, and the floor number mmfor-
mation of the plurality of pieces of POI information to cor-
respond to the drniving 1mage. That 18, by using AR technol-
ogy, the viewpoint of the driving 1image or the actual driving
road view (e.g., 1n the case of an AR navigation device m
which AR digital signage 1s projected on a windshield
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through a laser sensor) and the content information are
matched to the viewpoint of the screen for finding the refer-
ence point of the building area for displaying the content
information.

[0281] In an embodiment for example, the reference point
may be determined as a coordinate point of the building
which 1s located closest to the current location of the vehicle
among the spatial coordinates of the building area on the
basis of the drniving direction of the vehicle.

[0282] In an embodiment, the display area for each of the
plurality of pieces of POI mformation 1s obtained by apply-
ing a height offset corresponding to the floor number mnfor-
mation corresponding to the POI information with respect to
the reference pomnt. The display area of each POI 1informa-
tion having different floor number 1nformation may be
obtained by using a multiple of the height offset correspond-
ing to the corresponding floor mformation with respect to
the reference point.

[0283] In an embodiment, the coordinate point closest to
the current location of the vehicle may be acquired or esti-
mated by detecting edges of the building 1dentified using
coordinate data included 1n the map mformation or camera
sensing information provided by the vehicle. In this case, a
reference point for each piece of content information corre-
sponding to the plurality of pieces of POI information (here-
inafter referred to as a “tloorwise reference pomnt™”) may be
set as the reference point + a height offset corresponding to a
floor number matched to each piece of POI mformation.
That 1s, a floorwise reference point 1s calculated for and
apphied to each of the plurality of pieces of content
information.

[0284] The digital signage platform providing apparatus
performs an AR rendering request to display AR digital sig-
nage corresponding to the content information 1n a display
arca determined based on the calculated reference point
(1140).

[0285] 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 plur-
ality of pieces of POI information to corresponding floors of
the building.

[0286] Specifically, the digital signage platform 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 1mnforma-
tion matched to the plurality of pieces of POI mformation
and height information of the building area calculated based

on the spatial coordinates for the building area.
[0287] In an embodiment, when the spatial coordinates for

the building area cannot be acquired based on the map infor-
mation, the digital signage platform providing apparatus
may determine a display area to which the content informa-
tion 1s to be mapped by using tloor number mmformation and
height mformation of the building area estimated using the
camera sensing information included 1n the vehicle sensing
information.

[0288] Meanwhile, according to an embodiment of the
present mvention, the AR rendering request performed by
the digital signage platform providing apparatus 1s per-
formed by an AR engine. The AR engine may be implemen-
ted 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.
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[0289] When rendermg 1s performed through the AR
engine as described above, the digital signage platform pro-
viding apparatus transmits a result of the rendering request
to the user terminal. Thus, the digital signage platform pro-
viding apparatus transmits an 1mage correction request to
the user terminal so that the user terminal maps an 1mage
of AR digital signage corresponding to the result of the ren-
dering request to a display area of the building 1n the driving
image acquired through the vision sensor on a floor-by-tloor
basis and then outputs the 1mage (1150).

[0290] In an embodiment, the 1mage correction request
may be a request for mapping the mmage of the AR digital
signage so that each display area matched to a correspond-
ing piece of content mformation 1s moved from the calcu-
lated reference poimt by the height corresponding to the floor
number mformation. This will be described mn detail below
with reference to FIGS. 12 and 13.

[0291] Also, m an embodiment, the 1mage correction
request may be a request to map, on a floor-by-floor 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 exam-
ple thereof will be described m detail below with reference
to FIGS. 14 and 15.

[0292] FIGS. 12 and 13 are diagrams 1llustrating a method
of arranging AR digital signage on a floor-by-tloor basis in a
building area of a driving 1mage according to an embodi-

ment of the present mvention.
[0293] 'The method of arranging AR digital signage on a

tloor-by-floor basis mm a building area of a driving 1mage
may be mmplemented by a processor of the digital signage
platform apparatus according to the present mvention.
Alternatively, as another example, the method may be
implemented by a processor of a vehicle display device
(¢.g., a user interface device, navigation system, or the like
provided 1n a vehicle) mcluding a digital signage platform or
may be mmplemented by a communicatively connected
cloud server.

[0294] Referring to 12, when a building area 1200 having
associated with 1t a plurality of pieces of POI information 1s
detected, the digital signage platform providing apparatus
according to the present mvention may calculate (or esti-
mate) spatial coordmates 1211, 1212, 1213, and P for the
building arcas on the basis of the map mformation (e.g.,
2D/3D map information, the number of floors of the build-
ing area, and height mformation, etc.) or the driving 1mage
acquired through a camera provided 1n the vehicle.

[0295] The digital signage platform providing apparatus
may obtain a reference pomt P to be used as an origin
poimnt for mapping AR digital signage to the driving 1mage
on a floor-by-floor basis by using the sensing data of the
vehicle (e.g., a vehicle driving direction), the spatial coordi-
nates 1211, 1212, 1213, and P, and the information on the
height and number of floors of the building 1included m the
map 1nformation (or estimated through the detection of
edges of the driving 1mage).

[0296] 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 1n the sensing data of the
vehicle 1s set as the reference point P.

[0297] For example, when the information on the number
of floors and height of the building area 1200 can be
acquired, the digital signage platform providing apparatus
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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 mformation on the number of floors and height
cannot be acquired, the digital signage platform providing
apparatus may extract the origin of the building area by esti-
mating the number of floors and height of the building from
the 1mage of the building using the sensing mformation of
the camera provided 1n the vehicle and detecting edges of
the 1mage. In this case, the height for each floor may use a
predefined value.
[0298] Meanwhile, mn 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 plural-
ity of pieces of AR digital signage.
[0299] In this regard, referring to FIG. 13, the “floorwise
reference point” for each of the plurality of pieces of AR
digital signage may be obtained by using the height corre-
sponding to the number of floors for each of the POI mfor-
mation with respect to the origin P and the spatial coordi-
nates 1211, 1212, 1213, and P of the building area. That 1s,
the digital signage platiorm providing apparatus determines,
a “floorwise reference poimt,” a location along the height
of the building equivalent to a height ottset corresponding to
the number of floors for a particular POI information applied
to the origin P, and requests correction such that correspond-
ing AR digital signage 1s mapped to the location.
[0300] For example, 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 tloor-
wise reference point of second AR digital signage 1302 dis-
played on the second floor of the building area 1200 1s deter-
mined as a pomnt P1 obtamned by applying a height otfset
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 buﬂdmg area 1200 are determined
as pomts P2 and P3, again obtamed by applying the height
offsets correspondmg to the third floor and the fourth floor

to the origin P.
[0301] In order to more accurately calculate the height

information of the building area, n one embodiment, the
digital signage platform providing apparatus may compare
the height information (e.g., an mterfloor height ofiset) of
cach display area determined based on the floorwise refer-
ence points and the height mformation mcluded 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 compar-
1son result. Also, mn an embodiment, when the detected dii-
ference between (1) the height information and the value of
a set of intertloor heights that are imitially calculated and (2)
the height mmformation 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).

[0302] For example, the digital signage platform provid-
ing apparatus may change the terfloor height offset
described with reference to FIG. 13. Alternatively, the digi-
tal 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.
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[0303] Meanwhile, in an embodiment, the plurality of
pireces of 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 build-
ing 1n the driving image. For example, in FIG. 13, the plur-
ality of pieces of AR digital signage 1301, 1302, 1303, and
1304 are tformed to surround the front side of the building
area 1200 on a tloor-by-floor basis. Accordingly, a plurality
of advertisement exposure effects are provided to one build-
ing on a floor-by-tloor basis, and this gives a realistic feeling
as 1f a real signage signboard 1s placed on the building.
[0304] FIGS. 14 and 15 are diagrams 1llustrating a method
of correcting AR digital signage according to the driving
direction and speed of a vehicle according to an embodiment
of the present mvention.

[0305] Even after mapping different pieces of AR digital
signage to one building on a floor-by-floor basis, the digital
signage platform providing apparatus according to the pre-
sent 1vention receives sensing data of the vehicle by com-
municating with the vehicle 100 continuously and 1 real
time and continuously updates the collection of the map
information or the like on the basis of the received sensing
data.

[0306] The digital signage platform providing apparatus
continuously corrects the AR digital signage mapped to
the display arca of the building 1n the driving image n
response to changes 1n the location, driving direction, and
driving speed of the vehicle on the basis of the sensing data
of the vehicle.

[0307] In an embodmment, the digital signage platform
providing apparatus may transmit an mmage correction
request for the AR digital signage mapped to the display
area to a user terminal and the like on the basis of the driving
direction and speed of the vehicle and the reference point (or
intertloor reference point) of the display area to which the
AR digital signage 1s to be mapped. Thus, the user terminal
and the like may continuously correct, update, and output
the display locations of the immages of the AR digital
signage.

[0308] For example, as shown in FIG. 14A, a plurality of
pieces of AR digital signage 1411 and 1412 matched to a
plurality of pieces of POI mformation are displayed on a
tloor-by-tfloor basis 1n a building 1410 1 a driving 1mage
1401 of a vehicle. In this case, when the driving direction
1402 of the vehicle 1s toward the building 1410 of the driv-
ing 1mmage 1401, such mformation 1s transmitted to the digi-
tal signage platform providing apparatus according to the
present mvention.

[0309] Thus, as shown 1n FIG. 14B, a size the 1mage of the
building 1410 from the perspective of the vehicle gradually
increases 1 response to the driving direction 1402 and the
driving speed of the vehicle, and accordingly, the images of
the plurality of pieces of AR digital signage 1421 and 1422
mapped to the building 1410 on a floor-by-floor basis are
continuously corrected so that they can be increased in
s1ze and then mapped accordingly.

[0310] In an embodiment, the digital signage platform
providing apparatus continuously corrects the plurality of
pieces of AR digital signage while the amount of angular
change of the direction i which the driving vehicle 1s head-
ing, which 1s determined based on the sensing data of the
vehicle 18 mamtained within a threshold value range. That
1s, the digital signage platform providing apparatus may be
limited to performing continuous correction of the plurality
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of pieces of AR digital signage as long as the vehicle 1s
determined to be headed 1n a straight direction.

[0311] Meanwhile, when 1t 1s determined that the amount
of angular change of the direction in which the vehicle 1s
headed exceeds the threshold value range or increases at a
continuous rate, the digital signage platform providing
apparatus may stop displaying the AR digital signage. That
1s, when the vehicle enters a curved section, the digital sig-
nage platform providing apparatus may temporarly turn off
the display of an AR object in the driving image 1n order to
secure visibility for safe driving.

[0312] For example, as shown i FIG. 15A, the digital
signage platform providing apparatus may not display AR
digital signage on a building 1510 1n a dniving 1mage 1501
while the vehicle 1s 1n a curved section. Subsequently, when
1t 1s determined that the vehicle enters a straight section, as
shown m FIG. 15B, the digital signage platform providing
apparatus may map a plurality of preces of AR digital sig-
nage 1521 and 1522 to a building 1520 1n the driving image
1501 on a floor-by-floor basis and output the plurality of
pieces of AR digital signage 1521 and 1522. Meanwhile,
as shown on the left side of FIG. 15B, the digital signage
platform providing apparatus may perform mapping such
that only one piece of AR digital signage 1530 1s displayed
on a building, where the building 1s associated with a plur-
ality of pieces of POI information.

[0313] Meanwhile, although not shown, when the driving
direction of the vehicle 1s toward the reference point, the
digital signage plattorm providing apparatus may transmit
an 1mage correction request for dynamically adjusting the
shape change ratio of the AR digital signage to the display
area of the driving image that changes 1n proportion to the
driving speed of the vehicle.

[0314] Specifically, the digital signage platform providing
apparatus according to the present mvention may perform
control to transmit an 1mage correction request for dynami-
cally adjusting the shape change ratio of the AR digital sig-
nage only when the driving speed of the vehicle satisfies a
predetermined speed range.

[0315] For example, when the driving speed of the vehicle
exceeds a threshold range, the digital signage platform pro-
viding apparatus may limit the shape change of the AR digi-
tal signage or limit the display of the AR digital signage so
that the driver can focus on driving. Subsequently, when the
driving speed of the vehicle decreases to within the thresh-
old range, the digital signage platform providing apparatus
may resume the display of the AR digital signage and make
a correction request to perform a change 1n shape on the
basis of the sensing data of the vehicle.

[0316] As described above, according to some embodi-
ments of the present mvention, by varymng AR digital sig-
nage according to a varying driving image on the basis of
driving-related sensing data of a vehicle and then perform-
Ing mapping, it 1s possible to provide a realistic feeling as 1f
a real signage signboard 1s mstalled on a building. In addi-
tion, by temporarily stopping the display of AR digital sig-
nage while a vehicle 1s performing a curve, 1t 1s possible to
contribute to safe driving.

[0317] FIG. 16 1s a diagram showing examples of various
display types of AR digital signage according to an embodi-
ment of the present mvention.

[0318] In an embodiment of the present mnvention, content
information related to a plurality of pieces of POI informa-
tion may include at least one of a brand 1con or trademark, a
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3D model, a still image, or a moving image for each piece of

POI mformation.
[0319] For example, as shown m FIG. 16, the content

types of a plurality of pieces of AR digital signage 1601,
1602, and 1603 mapped to a building 1n a driving 1mage
1600 on a floor-by-floor basis may be different from each
other, such as moving pictures, brand i1cons or trademarks,
and still images.

[0320] In an embodiment, different content types may be
applied to the plurality of pieces of AR digital signage 1601,
1602, and 1603 and mapped to the corresponding display
areas according to user preference and advertisement ser-
vice level. For example, when a user preference setting 1s
set to high and/or the advertisement service level setting 1s
set to be high, AR digital signage of a content type with
oreat advertising effect may be generated and mapped.
[0321] Also, in an embodiment, the digital signage plat-
form providing apparatus may size display areas for the
plurality of pieces of AR digital signage 1601, 1602, and
1603 according to the user preference and the advertisement
service level and then map the plurality of pieces of AR
digital signage 1601, 1602, and 1603. For example, when
the user preference setting 1s set to be high and/or the adver-
tisement service level setting 1s set to be high, the digital
signage platform providing apparatus may map AR digital
signage after mtegrating a plurality of floors or by using the
entire building as the display area.

[0322] According to some embodiments of the present
invention, as described above, by integrating a plurality of
tloors as necessary to provide more expanded AR digital
signage, 1t 1S possible to maximize advertising effects and
user 1nterests.

[0323] FIG. 17 1s a diagram 1llustrating a method of dis-
playmg AR digital signage on a floor-by-floor basis accord-
ing to an embodiment of the present mvention.

[0324] In FIG. 17, a system 1700 for displaying AR digital
signage on a floor-by-tloor basis may include a user terminal
200, a vehicle 100, a digital signage platform 800, and an
AR engine 830, and the system 1700 may be communica-
tively linked with one or more cloud servers 900 that pro-
vide map data (e.g., POIs), traffic information, and adver-
tisement/event mmformation). In an embodiment, the AR
engine 830 may be implemented as bemng executed by a
processor embedded in the user terminal 200. Also,
another embodiment, the AR engine 830 may be implemen-
ted by a process of other vehicular electronic devices of the
vehicle 100 or may be mplemented by being included m
another apparatus, system, or cloud server communicatively
connected to the user terminal 200 and the digital signage
platform 800 and then being executed by the apparatus, sys-
tem, or cloud server.

[0325] Reterning to FIG. 17, first, the digital signage plat-
form 800 receives an AR digital signage provision request
input 1701 from the user terminal 200. The input 1701 of the
AR digital signage provision request may mclude various
input methods, such as a preset voice command and an
input signal corresponding to a user’s gaze, m addition to
a predetermined key mput, touch mput, or gesture mnput.
[0326] In an embodiment, the mput 1701 of the AR digital
signage provision request imnput 1701 may be mcluded upon
request for normal dnving-related settings such as destina-
tion setting and navigation guidance start. Also, 1n another
embodiment, the AR digital signage provision request mput
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1701 may be a direct setting request related to AR signage

pProvision.
[0327] The digital signage plattorm 800 receives vehicle

sensing data from the vehicle 100 linked with the user term-
mnal 200 1n response to recerving the mput (1702). In an
embodiment, the vehicle sensing data may include sensing
data of a camera provided 1n the vehicle 100, vehicle driv-
ing-related sensing data of an advanced driver assistance
system (ADAS), vehicle destination-related navigation
data, and vehicle location-related sensing data of global
positioning system (GPS)/dead reckoning (DR). In addition,
the vehicle sensing data may also include sensing data of
advanced ADAS such as blind spot detection (BSD) and
highway driving assist (HDA).

[0328] The digital signage platform 800 transmits a map
information request to the interoperating cloud server 900
on the basis of the vehicle sensing data collected 1 this
way (1703). Also, the digital signage platformm 800 may
recerve map information from the cloud server 900
response to the map mformation request (1704).

[0329] Here, the map information may include an image
captured through a vision sensor (e.g., an 1mage projected
through a laser sensor of a vehicle, an 1mage captured
through a vision sensor such as a camera sensor, etc.), 2D
or 3D map miformation, and POI mformation (¢.g., which
can be classified into destination POI, favorite setting POI,
POI with high recent clicks/visits, etc., 1n addition to general
POI), floor number information when the POI 1s located 1n a
building, etc.

[0330] In addition, the map information may be under-
stood as mcluding a digital-twin 3D map that 1s processed
based on the map information (photographed 1mages and 2D
or 3D map mformation) recerved from the cloud server 900.
[0331] In an embodiment, the map information request
1703 may mclude requesting, from the cloud server 900,
POI mmformation existing on a guide route on the basis of
navigation data related to the destination of the vehicle. In
this case, the reception of the map information (1704) may
include additionally receiving POI information existing on a
designation guide route m a captured mmage or 2D or 3D
map mformation and information for displaying the POI
information.

[0332] In an embodiment, the map information request
may 1nclude requesting mformation on POIs located within
a predetermined radius range with respect to the current
location of the vehicle 100 from the cloud server 900. In
this case, the reception of the map information (1704) may
include additionally recerving POI information existing on a
designation guide route m a captured mmage or 2D or 3D
map miormation and information for displaying the POI
information.

[0333] Subsequently, the digital signage platform 800 may
detect a building area mcluding a plurality of pieces of POI
information, calculate spatial coordmates of the detected
building area, and acquire tloor number information for the
plurality of pieces of POI mformation on the basis of the

map miormation received from the cloud server 900.
[0334] In an example, the spatial coordinates for the build-

ing arca may refer to (X, Y, 7Z) coordinates mdicating the
location of the building area including the plurality of pieces
of POI mformation (1.¢., which indicates that a plurality of
POIls are located on different floors mn a building) detected
from the above-described map information, that 1s, the cap-
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tured 1mage or the 2D or 3D map mformation on the basis of
the vehicle sensing data.

[0335] This means transtorming or processing the location
of the building area including the plurality of pieces of POI
information included mn the map mformation recerved from
the cloud server 900 1nto spatial coordinates matched with
the type of the driving image mm which the AR digital sig-
nage 1s to be represented.

[0336] In an embodiment, the spatial coordinates may be
transformed (or processed) mto the (X, Y, 7Z) coordinates of
a building included 1n a driving 1mage displayed on the user
terminal 200 (e.g., an 1mage acquired through a vision sen-
sor (a camera, an 1maging laser sensor, etc.) while the vehi-
cle 1s traveling, an image of a real/virtual space projected
onto the vehicle’s windshield, etc.). In this case, the digital
signage platform 800 may acquire the spatial coordinates of
the building area mcluding the plurality of pieces of POI
information by continuously collecting the vehicle sensing
data from the vehicle 100 and filtering and processing the
map information recerved from the cloud server 900 on the
basis of the collected vehicle sensing data.

[0337] When the spatial coordinates for the building area
are calculated, the digital signage plattorm 800 may acquire
tloor number 1information for the plurality of pieces ot POI
information on the basis of the calculated spatial
coordinates.

[0338] Specifically, the digital signage platform 800 may
calculate the location information (height and floor number)
of each piece of POI mformation and the height and number
of floors of the building area matched to the spatial coordi-
nates on the basis of the spatial coordinates calculated for
the building area and the floor number mformation of the
building arca (and the floor number mformation of each
POI n the building) mncluded 1n the map mformation.
[0339] When the floor number mformation for each of the
plurality of pieces of POI mformation 1s acquired as
described above, the digital signage platform 800 calculates
the reference pomnt of the building arca for displaying con-
tent information related to the plurality of pieces of POI
information (€.g., a brand 1con or trademark, a 3D model,

a still image, and a moving image related to the POI infor-

mation) (1703).

[0340] Here, the reference point P (see FIG. 12) of the
building area for displaying the content information may
be calculated by matching the mformation regarding the
vehicle sensing data (the vehicle’s driving speed and direc-
tion), the spatial coordinates of the building area, and the
tloor number information of each of the plurality of pieces

of POI mformation to correspond to the driving image, as
described above with reference to FIGS. 12 and 13.

[0341] At this time, the driving 1mage 1s 2D or 3D map
information based on the map information received from
the cloud server 900, an 1image acquired through a vision
sensor (€.g., a camera or an imaging laser sensor), or in
some cases, an 1mage of a real/virtual space projected onto
the vehicle’s windshield. In addition, the vehicle sensing
data may include mnformation about the driving direction
of the vehicle. For example, the reference point may be
determined as a coordinate point associated with the build-
ing that 1s closest to the current location of the vehicle
among the spatial coordinates of the building area on the
basis of the driving direction of the vehicle. Also, the coor-
dinate point closest to the current location may be acquired
(or estimated) by detecting edges using camera sensing
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information or coordinate data included in the recerved
map mformation.

[0342] Subsequently, the digital signage platform provid-
ing apparatus 800 performs a rendering request to display
AR digital signage corresponding to the content information
in a display area determined based on the calculated refer-
ence point (1706).

[0343] Here, the AR digital signage corresponding to the
content mnformation refers to multimedia information (e.g.,
icon or trademark, 1mage, still image, video, 3D modeling
1mage, etc.) mapped to a building or a corresponding display
arca using augmented reality (AR). Also, the AR digital s1g-
nage 1s generated for each piece of content information cor-
responding to the plurality of pieces of POI information, and
the plurality of pieces of content mformation are AR-
merged such that the mterfloor connection 1s made.

[0344] In an embodiment, the display area for each of the
plurality of pieces of POI information 1s obtained by apply-
ing a height offset corresponding to the floor number mnfor-
mation of each of the plurality of pieces of POI information
with respect to the reference point, and 1s thus set as a loca-
tion spaced apart from the reference point by a height otfset
corresponding to the tloor number.

[0345] Here, the height offset refers to an mtertloor nter-
val height along the building arca and may be acquired by
segmenting height information of the building arca n the
driving mmage based on the floor number information of
the building arca, and then performing segmentation to
obtain a corresponding offset value for each floor. For exam-
ple, 1 a building are¢a consisting of ten floors, a display area
for POI mmformation located on the fourth floor 1s equal to a
location moved upward by a height offset corresponding to
four floors from the origin P. In this case, the height offset 1s
not a fixed value, and the height mformation of the building
arca m the drniving image 1s changed based on the sensing
data of the vehicle and 1s also varied with the height offset.
[0346] Also, in an embodimment, the AR digital signage
corresponding to the content information 1s generated for
cach of the plurality of pieces of POI information and 1s
mapped on a floor-by-floor basis 1n the recerved map infor-
mation (2D or 3D map information or digital twin 3D map
processed based on the map miformation). The digital sig-
nage platform 800 transmits the rendering request to the
AR engine 830 and receives a rendering result from the
AR engine 830 (1707).

[0347] When a result of the AR rendering request 1s
recerved from the AR engine 830 (1707), the digital signage
platform 800 transmits the result to the user terminal 200
(1708). Thus, the user terminal 200 maps an 1mage of the
AR digital signage corresponding to the received result of
the AR rendering request to the display area of the building
in the driving image acquired through the vision sensor and
then outputs the mapped image on a floor-by-floor basis
(1708). Thus, the AR digital signage 1s provided on a
floor-by-floor basis on the building mn the driving image.
This overcomes the conventional limitation of providing
one advertisement screen 1n one display area and provides
an expansive effect of providing a plurality of different
advertisement screens to corresponding tloors of a building.
[0348] In an embodiment, a plurality of pieces of AR digi-
tal signage provided for the floors of the building may be
vertically connected and mapped. For example, a plurality
of pieces of AR digital signage mapped to the corresponding
floors of the building may be mapped to surround at least
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one of the front side, the lateral side, and the rear side of the
building, and AR rendering may be performed such that the
upper and lower boundary lines of one piece of AR digital
signage are connected to the lower and upper boundary lines
of another piece of AR digital signage that 1s vertically con-
nected and disposed. To this end, the display area of each
piece of AR digital signage may be allocated to have the

same height offset.
[0349] Also, mn an embodiment, when a predetermined

condition 1s satisfied, each piece of AR digital signage to
be provided for a corresponding floor of the building may
be mtegrated and mapped to display the expanded AR digi-
tal signage. Here, the predetermined condition may include
a case 1n which POI information corresponding to the AR
digital signage 1s set as a destination, a case 1n which a user
preference setting 1s set to be high, a case in which a high
service level setting 1s assigned by an advertisement provi-
der, and the like. In this case, the AR digital signage may be
mapped to be displayed across the plurality of floors of the
building or on the entirety of the building.

[0350] Meanwhile, the AR engine 830 may be implemen-
ted so that the digital signage platform 800 1s executed by a
processor or may be implemented so that the digital signage
platform 800 1s executed by a processor of the user terminal

200 or a separate apparatus, server, system, or cloud server.
[0351] In an embodiment, when the AR engine 830 1s
implemented to be executed through the processor of the
user terminal 200, the AR rendering request may be per-
tormed for the user terminal 200. In this case, the digital
signage platform 800 AR-merges the content mformation
for each of the plurality of pieces of POI information and
the display area in the driving image of the vehicle 100
matched to the display area determined based on the refer-
ence point and transmits relevant information directly to the
user terminal 200. Then, the digital signage plattorm 800
may perform AR rendering through at least one processor
on the basis of mformation regarding the AR merging and
may map AR digital signage corresponding to the content
information for each of the plurality of pieces of POI mfor-
mation to the display area 1n the driving 1mage of the vehicle
100.

[0352] When the AR digital signage 1s mapped and output
to the display area on a floor-by-floor basis as described
above, the user terminal 200 transmits the output result to
the digital signage platform 800 (1710). Then, the digital
signage platform 800 may transmit an 1mage correction
request for the AR digital signage on the basis of the
recerved output result and vehicle sensing data of the vehicle
100 (1711).

[0353] For example, when the driving speed or driving
direction of the vehicle 1s changed, when a nearby obstacle
1s detected, or when the visibility of a building 1s changed,
the digital signage platform 800 may collect such informa-
tion or data and may generate and transmit a correction
request to change the mmage of the current AR digital
signage.

[0354] In an embodiment, a correction result correspond-
ing to the 1mage correction request may be rendered by the
AR engine 830 and transmutted to the user terminal 200 or
may be directly AR-rendered by the processor of the user
terminal 200. The 1mmage correction request and correspond-
ing AR rendering may be continuously performed.

[0355] Also, m an embodiment, the 1mage correction
request may mclude mapping an 1mage of AR digital sig-
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nage corresponding to different content information 1n the
same display area. To this end, a plurality of pieces of con-
tent information corresponding to a plurality of pieces of AR
digital signage to be displayed n a display area of at least
one floor and a rotation order thereof may be defined n
advance.

[0356] With the above-described digital signage platform
providing apparatus, operating method thereof, and system
including the same according to embodiments of the present
invention, by mapping AR signage to a building 1n a driving
image and displaying the AR signage to be closely stmilar to
a real signboard, 1t 1s possible to solve the awkwardness
caused by artificially displaying an AR object on a driving
route screen m a conventional manner. Also, 1t 1s possible to
solve the conventional limitation of displaying only one
advertisement 1n one area even 1f AR technology 1s used,
and thus advantageously, 1t 1s possible to provide extensibil-
ity for providing a plurality of various advertisements to one
building. Also, by varying AR digital signage according to a
varying driving image on the basis of driving-related sen-
sing data of a vehicle and then performing mapping, 1t 1s
possible to provide a realistic feeling as 1f a real signage
signboard 1s 1nstalled on a building. In addition, by tempora-
rily stopping the display of AR digital signage while a vehi-
cle 1s performing a curve, 1t 1s possible to contribute to safe
driving. Furthermore, by mtegrating a plurality of floors as
necessary to provide more expanded AR digital signage, 1t 1s
possible to maximize advertising effects and user mterests.
[0357] The present disclosure can be immplemented as
computer-readable codes (applications or software) 1 a pro-
oram-recorded medium. The method of controlling the
autonomous vehicle can be realized by a code stored 1 a
memory or the like.

[0358] The computer-readable medmum 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, floppy 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., trans-
mission via an Internet). The computer may include the pro-
cessor or the controller. Therefore, 1t should also be under-
stood that the above-described embodiments are not limited
by any of the details of the foregoimng description, unless
otherwise specified, but rather should be construed broadly
within 1ts scope as defined 1n the appended claims, There-
fore, all changes and modifications that fall within the metes
and bounds of the claims, or equivalents of such metes and
bounds are therefore mntended to be embraced by the
appended claims.

What 15 claimed 1s:
1. A digital signage platform providing apparatus
comprising:

a communication module configured to communicate with
a user terminal and a cloud server;

a memory; and

at least one processor operably connected to the memory
and configured to execute at least one computer-readable
program included 1n the for:
recerving sensing data of a vehicle associated with the

user terminal and transmitting a request to the cloud
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server for map mnformation in response to a request
received from the user terminal;

calculating, based on the recetved map mformation, spa-
tial coordinates for a building area and acquiring floor
number mformation for each of a plurality of POI
information associated with the building area;

calculating at least one reference pomt of the building
arca based on the sensing data of the vehicle and the
spatial coordinates and the-floor number mformation
for the building area;

performing a rendering for displaying one or more aug-
mented reality (AR) digital signage corresponding to
the-content information related to the plurality of POI
information at one or more AR display areas of the
building area determined based on the calculated at
least one reference point; and

transmitting a rendering result to the user terminal for
mapping the AR digital signage on the one or more
AR display areas of the building area as displayed n
a driving image acquired at the vehicle.

2. The digital signage platform providing apparatus of
claim 1, wherein the one or more AR display areas are deter-
mined using the floor number information for each of the plur-
ality of POI information and height information of the build-
ing area calculated based on the spatial coordinates for the
building area.

3. The digital signage plattorm providing apparatus of
claim 2, wherein the one or more reference points are calcu-
lated by detecting reference coordinates of the building area in
the driving image based on a driving direction and location of
the vehicle.

4. The digital signage platform providing apparatus of
claim 3, wherem at least one of the location or shape of each
of the one or more AR display areas 1s corrected by the pro-
cessor on the basis of a result of a comparison of the height
information of each of the one or more AR display areas and
data included 1n the recerved map information.

S. The digital signage platform providing apparatus of
claim 1, wherein based on not being able to acquire the spatial
coordinates for the building area based on the recerved map
information, the one or more AR display areas are determined
using floor number information and height information of the
building areca estimated using camera sensing mformation
included mn the sensing data.

6. The digital signage platform providing apparatus of
claim 5, wherein the at least one reference point 1s calculated
based on detecting edges of the building area 1n the driving
image and a driving direction of the vehicle.

7. The digital signage platform providing apparatus of
claim 2, wherein

an 1mage correction request 1s transmitted by the processor

such that each of the one or more AR display areas 1s
spaced apart from the at least one reference pomt by a
height corresponding to the floor number mnformation.

8. The digital signage plattorm providing apparatus of
claim 1, wherein the AR digital signage 1s mapped to surround
at least one si1de of the building area 1n the drniving image.

9. The digital signage platform providing apparatus of
claim 1, wherein the content information mcludes at least
one of a brand trademark, a 3D model, a still image, or a mov-
ing 1mage related to the POI information.

10. The digital signage platform providing apparatus of
claim 1, wheremn an mmage correction request for the AR
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digital signage 1s transmitted based on the at least one reter-
ence point and a dniving direction and speed of the vehicle.

11. The digital signage platform providing apparatus of
claim 10, wherem when the driving direction of the vehicle
1s toward the at least one reference pomt, an 1mage correction
request 1s transmitted by the processor for that-dynamically
adjusting a shape change ratio of the AR digital signage 1n the
display area of the driving image based on the drniving speed of
the vehicle.

12. The digital signage platform providing apparatus of
claim 11, wheremn the 1mage correction request for the
dynamic adjustment of the shape change ratio of the AR digi-
tal signage 1s transmitted only when the driving speed of the
vehicle satisfies a predetermined speed limat.

13. The digital signage plattorm providing apparatus of
claim 10, wherein a stop request for stopping output of the
AR digital signage 1s transmitted by the processor based on
an angular change 1n the driving direction of the vehicle being
oreater than or equal to a preset threshold value.

14. A method of providing a digital signage platform, the
method comprising:

recerving sensing data of a vehicle and transmitting a

request to a cloud server for map information inresponse

to arequest recerved from a user terminal;
calculating, based on the recerved map information, spatial

coordinates for a building area and acquiring floor num-
berinformation for each ofa plurality of POl information
associated with the building area;

calculating at least one reference point of the building area

based on the sensing data of the vehicle and the spatial
coordinates and the-floor number mformation for the
building area;

performing a rendering fordisplaying one or more augmen-

ted reality (AR) digital signage corresponding to the-
content information related to the plurality of POI mnfor-
mation at one or more ARdisplay areas of the building
arca determined based on the calculated at least one refer-
ence point; and

transmitting a rendering result to the user terminal for map-

ping the AR digital signage on the one or more AR dis-
play areas of the building area as displayed 1n a driving
1mage acquired at the vehicle.

15. The method of claim 14, wherein the one or more AR
display areas are determined using the floor number informa-
tion for each of the plurality of pieces of POI information and
heightinformation of the building area calculated based on the
spatial coordinates for the building area.

16. The method of claim 15, wheremn 18 transmitted such
that each of the one or more AR display areas 1s spaced apart
from the atleast one reference point by a height corresponding
to the tloor number mnformation.

17. The method of claim 15, wherein the AR digital signage
1s mapped to surround at least one side of the building area in
the driving image.

18. The method of claim 14, wherein when-based on not
being able to acquire the spatial coordinates for the building
area based on the recerved map information, the one or more
AR display areas are determined using floor number informa-
tion and height mformation of the building area estimated
using camera sensing information mcluded m the sensing
data.

19. The method of claim 14, further comprising transmat-
ting the-anmmage correction request for the AR digital signage
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21
based on the at least one reference point and a driving direc- perform arendering based on an augmented reality (AR)
tion and speed of the vehicle. engine for displaymg one or more AR digital signage
20. A digital signage providing system comprising: corresponding to content mformation related to the
a user terminal linked with a vehicle; and plurality of POl information at one or more AR display
a digital signage platform providing apparatus configured areas of the building area determined based on the cal-
to C—(.)IIlIIlUIl.iC-f’:ltﬁ‘- Wlth the user terminal ElIld acloud S@I’Vﬁ‘-.l'? culated at least one refterence pojn‘[j
wherein the digital signage platform providing apparatus 1s wherein the user terminal is configured to-
configured to: | |
receive sensing data of the vehicle and transmit a request receive a rendering result;
to the cloud server for map mformation i response toa map the AR digital signage on the one or more AR dis-
request received from the user terminal; play areas of the building area as displayed in a driving
calculate, based on the recerved map mformation, spatial image acquired at the vehicle;
coordmates for a building area and acquire floor num- output the mapped driving image:
ber information for each of a plurality of pieces of POI . . . .
- - - - 11 _ recerve an 1mage correction request from the digital sig-
information associated with the building area; e _
calculate at least one a reference point of the building nage plattorm providing apparatus; and
arca based on the sensing data of the vehicle and the update the output image of th? AR digital signage m
spatial coordinates and the floor number mformation response to the image correction request.

for the building area; and * % % % %
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