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VEHICLE CONTROL DEVICE MOUNTED AT
VEHICLE AND METHOD FOR
CONTROLLING VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. § 119(a), this application
claims the benefit of an earlier filing date of and the right of
priority to Korean Patent Application No. 10-2016-0146794,
filed on Nov. 4, 2016, the content of which is incorporated
by reference herein in its entirety.

TECHNICAL FIELD

[0002] The present application generally relates to tech-
nologies related to a vehicle control device for a vehicle.

BACKGROUND

[0003] A vehicle is an apparatus which can be driven by a
user who gets therein in a desired direction, and a represen-
tative example may be a car.

[0004] For convenience of a user using a vehicle, various
sensors and electronic devices are equipped in the vehicle.
Specifically, a study on an Advanced Driver Assistance
System (ADAS) is actively undergoing. In addition, an
autonomous vehicle is actively under development.

[0005] A vehicle may be provided with various types of
lamps. In general, the vehicle includes various vehicle lamps
having a lighting function of facilitating articles or objects
near the vehicle to be recognized during driving at night, and
a signaling function of notifying a driving state of the
vehicle to other vehicles or pedestrians.

[0006] For example, the vehicle may include devices
operating in a manner of directly emitting light using lamps,
such as a head lamp emitting light to a front side to ensure
a driver’s view, a brake lamp turned on when slamming the
brake on, turn indicator lamps used upon a left turn or a right
turn.

[0007] As another example, reflectors for reflecting light
to facilitate the vehicle to be recognized from outside are
mounted on front and rear sides of the vehicle.

[0008] Installation criteria and standards of the lamps for
the vehicle are regulated as rules to fully exhibit each
function.

[0009] In this example, as the development of the
advanced deriving assist system (ADAS) is actively under-
going in recent time, development of a technology for
optimizing user’s convenience and safety while driving a
vehicle is required.

[0010] As one effort, technologies for various user inter-
faces/user experiences (UI/UX) between a mobile terminal
and a vehicle and technologies for autonomous driving that
a vehicle drives by itself without a driver’s manipulation and
autonomous parking are under active development. For
example, the vehicle autonomously parks by itself by rec-
ognizing parking lines through cameras.

SUMMARY

[0011] In general, one innovative aspect of the subject
matter described in this specification can be implemented in
a vehicle control device comprising: a camera that is con-
figured to capture an outside image of a vehicle in real time;
a display that is configured to present the outside image of
the vehicle in real time; and a controller that is configured to
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(1) detect, from the outside image, a virtual parking-available
space that corresponds to an actual parking-available space
in an area captured in the outside image and that is tagged
in the outside image, (ii) generate parking space information
based on the virtual parking-available space, and (iii) pro-
vide the parking space information to the display to overlay
the parking space information over the outside image on the
display.

[0012] The foregoing and other implementations can each
optionally include one or more of the following features,
alone or in combination. In particular, one implementation
includes all the following features in combination. The
parking space information includes: a virtual parking line
that indicates the virtual parking-available space in the
outside image and that is overlaid over the outside image on
the display. The parking space information includes: at least
one of a parking-available time, a parking fee, or a parking
request approval message, and wherein the controller is
configured to: determine whether the vehicle enters the
actual parking-available space that corresponds to the virtual
parking-available space, and based on a determination that
the vehicle enters the actual parking-available space, pro-
vide the parking space information to the display. The
controller is configured to: send a parking request to a server
computer system that manages the actual parking-available
space, in response to the parking request, receiving a parking
approval message from the server computer system, and
make a transaction to pay a parking fee for the actual
parking-available space. The controller is configured to:
determine a location of the vehicle relative to the actual
parking-available space based on (i) a global positioning
system (GPS) signal or (ii) a vehicle detection signal that is
received from a parking position detecting sensor located in
the actual parking-available space. The controller is config-
ured to: based on the location of the vehicle, determine
whether the vehicle enters the actual parking-available
space, based on a determination that the vehicle enters the
actual parking-available space, receive, from the parking
position detecting sensor, a notification signal that represents
whether the vehicle is authorized or reserved to park in the
actual parking-available space corresponding the virtual
parking-available space, and provide the notification signal
to the display. The controller is configured to: based on the
notification signal that represents that the vehicle is unau-
thorized or unreserved to park in the actual parking-avail-
able space, search for a first virtual parking-available space
that is adjacent to the location of the vehicle, and provide, to
the display, navigation information to a first actual parking-
available space corresponding to the first virtual parking-
available space. The controller is configured to: provide, to
a server computer system, registration information that
requests to register a current location of the vehicle as the
virtual parking-available space. The controller is configured
to: in response to user input to call a parking space setting
menu, provide a graphical user interface to the display, the
graphical user interface including: a first item to receive first
information regarding a parking-available space, a second
item to receive second information regarding a parking-
available time for the parking-available space, and a third
item to receive third information regarding a parking fee for
the parking-available space. The controller is configured to:
transmit the first information, the second information, and
the third information to a first vehicle through one or more
networks. The controller is configured to: determine that a
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parked position of the vehicle is the parking-available space
without receiving the first information from a user. The
controller is configured to: receive first user input that
selects the first item of the graphical user interface, in
response to the first user input, provide, to the display, a
preview image that is captured by the camera in real time
and that includes one or more objects, receive second user
input that selects a first object from the one or more objects,
and in response to the second user input, determine that a
location corresponding to the first object is the parking-
available space without receiving the first information from
a user. The controller is configured to: receive first user input
that selects the first item of the graphical user interface, in
response to the first user input, provide, to the display, a
preview image that is captured by the camera in real time
and that includes one or more objects, receive second user
input that selects a first object from the one or more objects,
and in response to the second user input, provide, to the
display, an area image that is overlaid over the first object on
the preview image. The area image represents a virtual
parking line. The controller is configured to: provide, to a
server computer system, registration information that
requests to register coordinate values corresponding to a
current location of the vehicle as the parking-available
space. The graphical user interface further includes: a fourth
item to receive fourth information regarding a type of a
vehicle to be parked at the parking-available space. The
controller is configured to: determine whether the vehicle is
within a first distance from the actual parking-available
space corresponding to the virtual parking-available space,
and based on a determination that the vehicle is within the
first distance from the actual parking-available space, initi-
ate detecting the virtual parking-available space from the
outside image in real time. The controller is configured to:
determine a speed of the vehicle, and based on the speed of
the vehicle, initiate detecting the virtual parking-available
space from the outside image in real time. The controller is
configured to: determine whether a parking-available time
for the parking-available space has elapsed, and based on a
determination that the parking-available time has elapsed,
generate a notification message and provide the notification
message to the display. The controller is configured to:
determine whether a parking-available time for the parking-
available space has elapsed, and based on a determination
that the parking-available time has elapsed, make a trans-
action to pay for a parking fee for the virtual parking-
available space. The controller is configured to: detect a
plurality of virtual parking-available spaces from the outside
image, obtain priority information that represents priorities
among the plurality of virtual parking-available spaces,
based on the priority information, determine a first virtual
parking-available space from the plurality of virtual parking-
available spaces, and provide, to the display, (i) the first
virtual parking-available space with emphasis and (ii) other
virtual parking-available spaces of the plurality of virtual
parking-available spaces other than the first virtual parking-
available space without emphasis.

[0013] In general, another innovative aspect of the subject
matter described in this specification can be implemented in
a method for controlling a vehicle, the method comprising:
capturing an outside image of a vehicle in real time using a
camera; displaying the outside image of the vehicle in real
time on a display; detecting, from the outside image, a
virtual parking-available space that corresponds to an actual
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parking-available space in an area captured in the outside
image and that is tagged in the outside image; generating
parking space information based on the virtual parking-
available space; and providing the parking space informa-
tion to the display to overlay the parking space information
over the outside image to be presented on the display.
[0014] The subject matter described in this specification
can be implemented in particular examples so as to realize
one or more of the following advantages. Comparing to a
conventional vehicle control device, a vehicle control device
can provide parking space information to multiple vehicles
using AR information. For example, the vehicle control
device allows an owner of an actual parking-available space
to lend the actual parking-available space to multiple drivers
using the AR information.

[0015] In addition, the vehicle control device enhances
user experience of finding a parking-available space using
AR information. For example, the vehicle control device
provides parking space information to a user through a
graphic user interface presenting various graphics. The user
can easily and intuitively find the parking available space
through the graphics.

[0016] The details of one or more examples of the subject
matter described in this specification are set forth in the
accompanying drawings and the description below. Other
potential features, aspects, and advantages of the subject
matter will become apparent from the description, the draw-
ings, and the claim.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIGS. 1 and 2 are diagrams illustrating an example
vehicle.
[0018] FIGS. 3 and 4 are diagrams illustrating an example

interior of an example vehicle.

[0019] FIGS. 5 and 6 are diagrams illustrating example
objects outside of an example vehicle.

[0020] FIG. 7 is a diagram illustrating an example vehicle
system.

[0021] FIG. 8 is a diagram illustrating an example vehicle
control device.

[0022] FIG. 9 is a flowchart illustrating an example
method for operating an example vehicle control device.
[0023] FIG. 10 is a diagram illustrating example graphic
user interface representing an example virtual parking-
available space parking-available space and example virtual
parking-available space information.

[0024] FIG. 11 is a diagram illustrating an example
method of detecting whether a vehicle is parked at an actual
parking-available space corresponding to a virtual parking-
available space.

[0025] FIG. 12 is a diagram illustrating an example
method of detecting whether an authorized vehicle is parked
at an actual parking-available space corresponding to a
virtual parking-available space.

[0026] FIG. 13 is a diagram illustrating an example
method of guiding a vehicle to other parking-available
spaces.

[0027] FIG. 14 is a diagram illustrating an example
method of setting a virtual parking-available space.

[0028] FIG. 15 is a diagram illustrating another example
method of setting a virtual parking-available space.

[0029] FIG. 16 is a diagram illustrating an example of
multiple virtual parking-available spaces.
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[0030] FIG. 17 is a diagram illustrating an example
method of providing multiple virtual parking-available
spaces based on priorities.

[0031] Like reference numbers and designations in the
various drawings indicate like elements.

DETAILED DESCRIPTION

[0032] In this specification a vehicle includes a car, a bike,
a truck, a cart, etc. In FIGS. 1 to 17, the vehicle is illustrated
as a car. However, in some other implementations, the
vehicle can be any other suitable vehicle described above.
[0033] The vehicle includes an internal combustion engine
vehicle having an engine as a power source, a hybrid vehicle
having both an engine and an electric motor as power
sources, an electric vehicle having an electric motor as a
power source.

[0034] In this specification, a left side of a vehicle repre-
sents a left side of the vehicle toward a driving direction of
the vehicle, and a right side of the vehicle represents a right
side of the vehicle toward the driving direction.

[0035] FIG. 1 illustrates an example vehicle. FIG. 2 illus-
trates an example vehicle. FIGS. 3 and 4 illustrate example
an interior of an example vehicle. FIGS. 5 and 6 illustrate
example objects outside of an example vehicle. FIG. 7
illustrates an example vehicle system.

[0036] As illustrated in FIGS. 1 to 7, a vehicle 100 may
include wheels turning by a driving force, and a steering
apparatus 510 for adjusting a driving (ongoing, moving)
direction of the vehicle 100.

[0037] The vehicle 100 may be an autonomous vehicle.
[0038] The vehicle 100 may be switched into an autono-
mous mode or a manual mode based on a user input.
[0039] For example, the vehicle may be converted from
the manual mode into the autonomous mode or from the
autonomous mode into the manual mode based on a user
input received through a user interface apparatus 200.
[0040] The vehicle 100 may be switched into the autono-
mous mode or the manual mode based on driving environ-
ment information. The driving environment information
may be generated based on object information provided
from an object detecting apparatus 300.

[0041] For example, the vehicle 100 may be switched
from the manual mode into the autonomous mode or from
the autonomous module into the manual mode based on
driving environment information generated in the object
detecting apparatus 300.

[0042] In an example, the vehicle 100 may be switched
from the manual mode into the autonomous mode or from
the autonomous module into the manual mode based on
driving environment information received through a com-
munication apparatus 400.

[0043] The vehicle 100 may be switched from the manual
mode into the autonomous mode or from the autonomous
module into the manual mode based on information, data or
signal provided from an external device.

[0044] When the vehicle 100 is driven in the autonomous
mode, the autonomous vehicle 100 may be driven based on
an operation system 700.

[0045] For example, the autonomous vehicle 100 may be
driven based on information, data or signal generated in a
driving system 710, a parking exit system 740 and a parking
system 750.

[0046] When the vehicle 100 is driven in the manual
mode, the autonomous vehicle 100 may receive a user input
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for driving through a driving control apparatus 500. The
vehicle 100 may be driven based on the user input received
through the driving control apparatus 500.

[0047] 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
the vehicle 100, and a height refers to a length from a bottom
of a wheel to a roof. In the following description, an
overall-length direction L. may refer to a direction which is
a criterion for measuring the overall length of the vehicle
100, a width direction W may refer to a direction that is a
criterion for measuring a width of the vehicle 100, and a
height direction H may refer to a direction that is a criterion
for measuring a height of the vehicle 100.

[0048] As illustrated in FIG. 7, the vehicle 100 may
include a user interface apparatus 200, an object detecting
apparatus 300, a communication apparatus 400, a driving
control apparatus 500, a vehicle operating apparatus 600, an
operation system 700, a navigation system 770, a sensing
unit 120, an interface unit 130, a memory 140, a controller
170 and a power supply unit 190.

[0049] The vehicle 100 may include more components in
addition to components to be explained in this specification
or may not include some of those components to be
explained in this specification.

[0050] The user interface apparatus 200 is an apparatus for
communication between the vehicle 100 and a user. The user
interface apparatus 200 may receive a user input and provide
information generated in the vehicle 100 to the user. The
vehicle 200 may implement user interfaces (Uls) or user
experiences (UXs) through the user interface apparatus 200.
[0051] The user interface apparatus 200 may include an
input unit 210, an internal camera 220, a biometric sensing
unit 230, an output unit 250 and a processor 270.

[0052] The user interface apparatus 200 may include more
components in addition to components to be explained in
this specification or may not include some of those compo-
nents to be explained in this specification.

[0053] The input unit 200 may allow the user to input
information. Data collected in the input unit 120 may be
analyzed by the processor 270 and processed as a user’s
control command.

[0054] The input unit 210 may be disposed within the
vehicle. For example, the input unit 200 may be disposed on
one area of a steering wheel, one area of an instrument panel,
one area of a seat, one area of each pillar, one area of a door,
one area of a center console, one area of a headlining, one
area of a sun visor, one area of a wind shield, one area of a
window or the like.

[0055] The input unit 210 may include a voice input
module 211, a gesture input module 212, a touch input
module 213, and a mechanical input module 214.

[0056] The audio input module 211 may convert a user’s
voice input into an electric signal. The converted electric
signal may be provided to the processor 270 or the controller
170.

[0057] The voice input module 211 may include at least
one microphone.

[0058] The gesture input module 212 may convert a user’s
gesture input into an electric signal. The converted electric
signal may be provided to the processor 270 or the controller
170.

[0059] The gesture input module 212 may include at least
one of an infrared sensor and an image sensor for detecting
the user’s gesture input.



US 2018/0130351 Al

[0060] The gesture input module 212 may detect a user’s
three-dimensional (3D) gesture input. To this end, the ges-
ture input module 212 may include a light emitting diode
outputting a plurality of infrared rays or a plurality of image
sensors.

[0061] The gesture input module 212 may detect the user’s
3D gesture input by a time of flight (TOF) method, a
structured light method or a disparity method.

[0062] The touch input module 213 may convert the user’s
touch input into an electric signal. The converted electric
signal may be provided to the processor 270 or the controller
170.

[0063] The touch input module 213 may include a touch
sensor for detecting the user’s touch input.

[0064] The touch input module 213 may be integrated
with the display unit 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.
[0065] The mechanical input module 214 may include at
least one of a button, a dome switch, a jog wheel and a jog
switch. An electric signal generated by the mechanical input
module 214 may be provided to the processor 270 or the
controller 170.

[0066] The mechanical input module 214 may be arranged
on a steering wheel, a center fascia, a center console, a
cockpit module, a door and the like.

[0067] The internal camera 220 may acquire an internal
image of the vehicle. The processor 270 may detect a user’s
state based on the internal image of the vehicle. The pro-
cessor 270 may acquire information related to the user’s
gaze from the internal image of the vehicle. The processor
270 may detect a user gesture from the internal image of the
vehicle.

[0068] The biometric sensing unit 230 may acquire the
user’s biometric information. The biometric sensing module
230 may include a sensor for detecting the user’s biometric
information and acquire fingerprint information and heart
rate information regarding the user using the sensor. The
biometric information may be used for user authentication.
[0069] The output unit 250 may generate an output related
to a visual, audible or tactile signal.

[0070] The output unit 250 may include at least one of a
display module 251, an audio output module 252 and a
haptic output module 253.

[0071] The display module 251 may output graphic
objects corresponding to various types of information.
[0072] The display module 251 may include at least one of
a liquid crystal display (LCD), a thin film transistor-LCD
(TFT LCD), an organic light-emitting diode (OLED), a
flexible display, a three-dimensional (3D) display and an
e-ink display.

[0073] The display module 251 may be inter-layered or
integrated with a touch input module 213 to implement a
touch screen.

[0074] The display module 251 may be implemented as a
head up display (HUD). When the display module 251 is
implemented as the HUD, the display module 251 may be
provided with a projecting module so as to output informa-
tion through an image which is projected on a windshield or
a window.

[0075] The display module 251 may include a transparent
display. The transparent display may be attached to the
windshield or the window.
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[0076] 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 (TFEL), a transparent OLED,
a transparent LCD, a transmissive transparent display and a
transparent LED display. The transparent display may have
adjustable transparency.

[0077] In this example, the user interface apparatus 200
may include a plurality of display modules 251a to 251g.
[0078] The display module 251 may be disposed on one
area of a steering wheel, one area 521a, 2515, 251e of an
instrument panel, one area 251d of a seat, one area 251f of
each pillar, one area 251g of a door, one area of a center
console, one area of a headlining or one area of a sun visor,
or implemented on one area 251c¢ of a windshield or one area
2514 of a window.

[0079] The audio output module 252 converts an electric
signal provided from the processor 270 or the controller 170
into an audio signal for output. To this end, the audio output
module 252 may include at least one speaker.

[0080] The haptic output module 253 generates a tactile
output. For example, the haptic output module 253 may
vibrate the steering wheel, a safety belt, a seat 110FL,
110FR, 110RL, 110RR such that the user can recognize such
output.

[0081] The processor 270 may control an overall operation
of each unit of the user interface apparatus 200.

[0082] The user interface apparatus 200 may include a
plurality of processors 270 or may not include any processor
270.

[0083] When the processor 270 is not included in the user
interface apparatus 200, the user interface apparatus 200
may operate based on a control of a processor of another
apparatus within the vehicle 100 or the controller 170.
[0084] In this example, the user interface apparatus 200
may be called as a display apparatus for vehicle.

[0085] The user interface apparatus 200 may operate
based on the control of the controller 170.

[0086] The object detecting apparatus 300 is an apparatus
for detecting an object located at outside of the vehicle 100.
[0087] The object may be a variety of objects associated
with driving (operation) of the vehicle 100.

[0088] Referring to FIGS. 5 and 6, an object O may
include a traffic lane OB10, another vehicle OB11, a pedes-
trian OB12, a two-wheeled vehicle OB13, traffic signals
OB14 and OB15, light, a road, a structure, a speed hump, a
geographical feature, an animal and the like.

[0089] The lane OB10 may be a driving lane, a lane next
to the driving lane or a lane on which another vehicle comes
in an opposite direction to the vehicle 100. The lanes OB10
may be a concept including left and right lines forming a
lane.

[0090] The another vehicle OB11 may be a vehicle which
is moving around the vehicle 100. The another vehicle OB11
may be a vehicle located within a predetermined distance
from the vehicle 100. For example, the another vehicle
OB11 may be a vehicle which moves before or after the
vehicle 100.

[0091] 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.
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[0092] The two-wheeled vehicle OB13 may refer to a
vehicle (transportation facility) that is located near the
vehicle 100 and moves using two wheels. The two-wheeled
vehicle OB13 may be a vehicle that is located within a
predetermined distance from the vehicle 100 and has two
wheels. For example, the two-wheeled vehicle OB13 may be
a motorcycle or a bicycle that is located on a sidewalk or
roadway.

[0093] The traffic signals may include a traffic light OB15,
a traffic sign OB14 and a pattern or text drawn on a road
surface.

[0094] 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.

[0095] The road may include a road surface, a curve, an
upward slope, a downward slope and the like.

[0096] The structure may be an object that is located near
a road and fixed on the ground. For example, the structure
may include a streetlamp, a roadside tree, a building, an
electric pole, a traffic light, a bridge and the like.

[0097] The geographical feature may include a mountain,
a hill and the like.

[0098] In this example, objects may be classified into a
moving 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 a concept including a
traffic signal, a road and a structure.

[0099] The object detecting apparatus 300 may include a
camera 310, a radar 320, a LiDAR 330, an ultrasonic sensor
340, an infrared sensor 350 and a processor 370.

[0100] The object detecting apparatus 300 may further
include other components in addition to the components
described, or may not include some of the components
described.

[0101] The camera 310 may be located on an appropriate
portion outside the vehicle to acquire an external image of
the vehicle. The camera 310 may be a mono camera, a stereo
camera 310q, an around view monitoring (AVM) camera
3105 or a 360-degree camera.

[0102] For example, the camera 310 may be disposed
adjacent to a front windshield within the vehicle to acquire
a front image of the vehicle. Or, the camera 310 may be
disposed adjacent to a front bumper or a radiator grill.
[0103] 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.

[0104] For example, the camera 310 may be disposed
adjacent to at least one of side windows within the vehicle
to acquire a side image of the vehicle. Or, the camera 310
may be disposed adjacent to a side mirror, a fender or a door.
[0105] The camera 310 may provide an acquired image to
the processor 370.

[0106] The radar 320 may include electric wave transmit-
ting and receiving portions. The radar 320 may be imple-
mented as a pulse radar or a continuous wave radar based on
a principle of emitting electric waves. The radar 320 may be
implemented in a frequency modulated continuous wave
(FMCW) manner or a frequency shift keying (FSK) manner
based on a signal waveform, among the continuous wave
radar methods.

[0107] The radar 320 may detect an object in a time of
flight (TOF) manner or a phase-shift manner through the
medium of the electric wave, and detect a position of the
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detected object, a distance from the detected object and a
relative speed with the detected object.

[0108] The radar 320 may be disposed on an appropriate
position outside the vehicle for detecting an object which is
located at a front, rear or side of the vehicle.

[0109] The LiDAR 330 may include laser transmitting and
receiving portions. The LiDAR 330 may be implemented in
a time of flight (TOF) manner or a phase-shift manner.
[0110] The LiDAR 330 may be implemented as a drive
type or a non-drive type.

[0111] For the drive type, the LiDAR 330 may be rotated
by a motor and detect object near the vehicle 100.

[0112] For the non-drive type, the LiDAR 330 may detect,
through light steering, objects which are located within a
predetermined range based on the vehicle 100. The vehicle
100 may include a plurality of non-drive type LiDARs 330.
[0113] The LiDAR 330 may detect an object in 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.

[0114] The LiDAR 330 may be disposed on an appropriate
position outside the vehicle for detecting an object located at
the front, rear or side of the vehicle.

[0115] 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.

[0116] 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.
[0117] The infrared sensor 350 may include infrared light
transmitting and receiving portions. The infrared sensor 340
may detect an object based on infrared light, and detect a
position of the detected object, a distance from the detected
object and a relative speed with the detected object.

[0118] The infrared sensor 350 may be disposed on an
appropriate position outside the vehicle for detecting an
object located at the front, rear or side of the vehicle.
[0119] The processor 370 may control an overall operation
of each unit of the object detecting apparatus 300.

[0120] The processor 370 may detect an object based on
an acquired image, 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 image processing algorithm.
[0121] The processor 370 may detect an object based on a
reflected electromagnetic wave which an emitted electro-
magnetic wave is reflected from the object, and track the
object. The processor 370 may execute operations, such as
a calculation of a distance from the object, a calculation of
a relative speed with the object and the like, based on the
electromagnetic wave.

[0122] The processor 370 may detect an object based on a
reflected laser beam which an emitted laser beam is reflected
from the object, and track the object. The processor 370 may
execute operations, such as a calculation of a distance from
the object, a calculation of a relative speed with the object
and the like, based on the laser beam.

[0123] The processor 370 may detect an object based on a
reflected ultrasonic wave which an emitted ultrasonic wave
is reflected from the object, and track the object. The
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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 ultrasonic wave.

[0124] The processor 370 may detect an object based on
reflected infrared light which emitted infrared light is
reflected from the object, and track the object. The processor
370 may execute operations, such as a calculation of a
distance from the object, a calculation of a relative speed
with the object and the like, based on the infrared light.

[0125] The object detecting apparatus 300 may include a
plurality of processors 370 or may not include any processor
370. For example, each of the camera 310, the radar 320, the
LiDAR 330, the ultrasonic sensor 340 and the infrared
sensor 350 may include the processor in an individual
manner.

[0126] When the processor 370 is not included in the
object detecting apparatus 300, the object detecting appara-
tus 300 may operate based on the control of a processor of
an apparatus within the vehicle 100 or the controller 170.

[0127] The object detecting apparatus 300 may operate
based on the control of the controller 170.

[0128] The communication apparatus 400 is an apparatus
for performing communication with an external device.
Here, the external device may be another vehicle, a mobile
terminal or a server computer system.

[0129] The communication apparatus 400 may perform
the communication by including at least one of a transmit-
ting antenna, a receiving antenna, and radio frequency (RF)
circuit and RF device for implementing various communi-
cation protocols.

[0130] The communication apparatus 400 may include a
short-range communication unit 410, a location information
unit 420, a V2X communication unit 430, an optical com-
munication unit 440, a broadcast transceiver 450 and a
processor 470.

[0131] The communication apparatus 400 may further
include other components in addition to the components
described, or may not include some of the components
described.

[0132] The short-range communication unit 410 is a unit
for facilitating short-range communications. Suitable tech-
nologies for implementing such short-range communica-
tions include BLUETOOTH™, Radio Frequency IDentifi-
cation (RFID), Infrared Data Association (IrDA), Ultra-
WideBand (UWB), ZigBee, Near Field Communication
(NFC), Wireless-Fidelity (Wi-Fi), Wi-Fi Direct, Wireless
USB (Wireless Universal Serial Bus), and the like.

[0133] 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.

[0134] The location information unit 420 is a unit for
acquiring position information. For example, the location
information unit 420 may include a Global Positioning
System (GPS) module or a Differential Global Positioning
System (DGPS) module.

[0135] The V2X communication unit 430 is a unit for
performing wireless communications with a server com-
puter system (Vehicle to Infra; V2I), another vehicle (Ve-
hicle to Vehicle; V2V), or a pedestrian (Vehicle to Pedes-
trian; V2P). The V2X communication unit 430 may include
an RF circuit implementing a communication protocol with
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the infra (V2I), a communication protocol between the
vehicles (V2V) and a communication protocol with a pedes-
trian (V2P).

[0136] The optical communication unit 440 is 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 into an optical signal and sending the optical signal to
the exterior, and a photodiode for converting the received
optical signal into an electric signal.

[0137] The light-emitting diode may be integrated with
lamps provided on the vehicle 100.

[0138] The broadcast transceiver 450 is a unit for receiv-
ing a broadcast signal from an external broadcast managing
entity or transmitting a broadcast signal to the broadcast
managing entity via a broadcast channel. The broadcast
channel may include a satellite channel, a terrestrial channel,
or both. The broadcast signal may include a TV broadcast
signal, a radio broadcast signal and a data broadcast signal.
[0139] The processor 470 may control an overall operation
of each unit of the communication apparatus 400.

[0140] The communication apparatus 400 may include a
plurality of processors 470 or may not include any processor
470.

[0141] When the processor 470 is not included in the
communication apparatus 400, the communication appara-
tus 400 may operate based on the control of a processor of
another device within the vehicle 100 or the controller 170.

[0142] In this example, the communication apparatus 400
may implement a display apparatus for a vehicle together
with the user interface apparatus 200. In this instance, the
display apparatus for the vehicle may be referred to as a
telematics apparatus or an Audio Video Navigation (AVN)
apparatus.

[0143] The communication apparatus 400 may operate
based on the control of the controller 170.

[0144] The driving control apparatus 500 is an apparatus
for receiving a user input for driving.

[0145] Inamanual mode, the vehicle 100 may be operated
based on a signal provided by the driving control apparatus
500.

[0146] The driving control apparatus 500 may include a
steering input device 510, an acceleration input device 530
and a brake input device 570.

[0147] The steering input device 510 may receive an input
regarding a driving (ongoing) direction of the vehicle 100
from the user. The steering input device 510 is preferably
configured in the form of a wheel allowing a steering input
in a rotating manner. In some implementations, the steering
input device may also be configured in a shape of a touch
screen, a touchpad or a button.

[0148] The acceleration input device 530 may receive an
input for accelerating the vehicle 100 from the user. The
brake input device 570 may receive an input for braking the
vehicle 100 from the user. Each of the acceleration input
device 530 and the brake input device 570 is preferably
configured in the form of a pedal. In some implementations,
the acceleration input device or the brake input device may
also be configured in a shape of a touch screen, a touchpad
or a button.

[0149] The driving control apparatus 500 may operate
based on the control of the controller 170.
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[0150] The vehicle operating apparatus 600 is an appara-
tus for electrically controlling operations of various devices
within the vehicle 100.

[0151] The vehicle operating apparatus 600 may include a
power train operating unit 610, a chassis operating unit 620,
a door/window operating unit 630, a safety apparatus oper-
ating unit 640, a lamp operating unit 650, and an air-
conditioner operating unit 660.

[0152] In some implementations, the vehicle operating
apparatus 600 may further include other components in
addition to the components described, or may not include
some of the components described.

[0153] In this example, the vehicle operating apparatus
600 may include a processor. Each unit of the vehicle
operating apparatus 600 may individually include a proces-
sor.

[0154] The power train operating unit 610 may control an
operation of a power train device.

[0155] The power train operating unit 610 may include a
power source operating portion 611 and a gearbox operating
portion 612.

[0156] The power source operating portion 611 may per-
form a control for a power source of the vehicle 100.
[0157] 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 based on the control of the
controller 170.

[0158] For example, upon using an electric energy-based
motor as the power source, the power source operating
portion 611 may perform a control for the motor. The power
source operating portion 611 may adjust a rotating speed, a
torque and the like of the motor based on the control of the
controller 170.

[0159] The gearbox operating portion 612 may perform a
control for a gearbox.

[0160] 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).

[0161] In this example, when an engine is the power
source, the gearbox operating portion 612 may adjust a
locked state of a gear in the drive (D) state.

[0162] The chassis operating unit 620 may control an
operation of a chassis device.

[0163] The chassis operating unit 620 may include a
steering operating portion 621, a brake operating portion
622 and a suspension operating portion 623.

[0164] 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
driving direction of the vehicle.

[0165] 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
control an operation of brakes provided at wheels to reduce
speed of the vehicle 100.

[0166] In this example, 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.
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[0167] 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 is present on a road.
[0168] In this example, the suspension operating portion
623 may individually control each of a plurality of suspen-
sions.

[0169] The door/window operating unit 630 may perform
an electronic control for a door apparatus or a window
apparatus within the vehicle 100.

[0170] The door/window operating unit 630 may include
a door operating portion 631 and a window operating
portion 632.

[0171] The door operating portion 631 may perform the
control for the door apparatus. The door operating portion
631 may control opening or closing of a plurality of doors
of the vehicle 100. The door operating portion 631 may
control opening or closing of a trunk or a tail gate. The door
operating portion 631 may control opening or closing of a
sunroof.

[0172] 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.

[0173] The safety apparatus operating unit 640 may per-
form an electronic control for various safety apparatuses
within the vehicle 100.

[0174] 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.

[0175] 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.
[0176] 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 motionlessly seated in seats 110FL,
110FR, 110RL, 110RR using seatbelts upon a detection of a
risk.

[0177] The pedestrian protecting apparatus operating por-
tion 643 may perform an electronic control for a hood lift
and a pedestrian airbag. For example, the pedestrian pro-
tecting apparatus operating portion 643 may control the
hood lift and the pedestrian airbag to be open up upon
detecting pedestrian collision.

[0178] The lamp operating unit 650 may perform an
electronic control for various lamp apparatuses within the
vehicle 100.

[0179] 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 unit
660 may control the air conditioner to supply cold air into
the vehicle when internal temperature of the vehicle is high.
[0180] The vehicle operating apparatus 600 may include a
processor. Each unit of the vehicle operating apparatus 600
may individually include a processor.

[0181] The vehicle operating apparatus 600 may operate
based on the control of the controller 170.

[0182] The operation system 700 is a system that controls
various driving modes of the vehicle 100. The operation
system 700 may operate in an autonomous driving mode.
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[0183] The operation system 700 may include a driving
system 710, a parking exit system 740 and a parking system
750.

[0184] The operation system 700 may further include
other components in addition to components to be described,
or may not include some of the components to be described.
[0185] In this example, the operation system 700 may
include a processor. Each unit of the operation system 700
may individually include a processor.

[0186] The operation system may be a sub concept of the
controller 170 when it is implemented in a software con-
figuration.

[0187] In this example, the operation system 700 may be
a concept including at least one of the user interface appa-
ratus 200, the object detecting apparatus 300, the commu-
nication apparatus 400, the vehicle operating apparatus 600
and the controller 170.

[0188] The driving system 710 may perform driving of the
vehicle 100.
[0189] 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
perform driving of the vehicle 100.

[0190] The driving system 710 may receive object infor-
mation from the object detecting apparatus 300, transmit a
control signal to the vehicle operating apparatus 600 and
perform driving of the vehicle 100.

[0191] The driving system 710 may receive a signal from
an external device through the communication apparatus
400, transmit a control signal to the vehicle operating
apparatus 600, and perform driving of the vehicle 100.
[0192] The parking exit system 740 may perform an exit
of the vehicle 100 from a parking lot.

[0193] 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.
[0194] The parking exit system 740 may receive object
information from the object detecting apparatus 300, trans-
mit a control signal to the vehicle operating apparatus 600
and perform the exit of the vehicle 100 from the parking lot.
[0195] The parking exit system 740 may receive a signal
from an external device through the communication appa-
ratus 400, transmit a control signal to the vehicle operating
apparatus 600, and perform the exit of the vehicle 100 from
the parking lot.

[0196] The parking system 750 may perform parking of
the vehicle 100.

[0197] The parking system 750 may receive navigation
information from the navigation system 770, transmit a
control signal to the vehicle operating apparatus 600, and
park the vehicle 100.

[0198] The parking system 750 may receive object infor-
mation from the object detecting apparatus 300, transmit a
control signal to the vehicle operating apparatus 600 and
park the vehicle 100.

[0199] The parking system 750 may receive a signal from
an external device through the communication apparatus
400, transmit a control signal to the vehicle operating
apparatus 600, and park the vehicle 100.

[0200] The navigation system 770 may provide navigation
information. The navigation information may include at
least one of map information, information regarding a set
destination, path information based on the set destination,
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information regarding various objects on a path, lane infor-
mation and current location information of the vehicle.
[0201] 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.

[0202] The navigation system 770 may update prestored
information by receiving information from an external
device through the communication apparatus 400.

[0203] The navigation system 770 may be classified as a
sub component of the user interface apparatus 200.

[0204] 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
collision sensor, a wheel sensor, a speed sensor, a tilt sensor,
a weight-detecting sensor, a heading sensor, a gyro sensor,
a position module, a vehicle forward/backward movement
sensor, a battery sensor, a fuel sensor, a tire sensor, a steering
sensor by a turn of a handle, a vehicle internal temperature
sensor, a vehicle internal humidity sensor, an ultrasonic
sensor, an illumination sensor, an accelerator position sen-
sor, a brake pedal position sensor, and the like.

[0205] The sensing unit 120 may acquire sensing signals
with respect to vehicle-related information, such as a pos-
ture, a collision, an orientation, a position (GPS informa-
tion), an angle, a speed, an acceleration, a tilt, a forward/
backward movement, a battery, a fuel, tires, lamps, internal
temperature, internal humidity, a rotated angle of a steering
wheel, external illumination, pressure applied to an accel-
erator, pressure applied to a brake pedal and the like.
[0206] The sensing unit 120 may further include an accel-
erator 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.

[0207] The interface unit 130 may serve as a path allowing
the vehicle 100 to interface with various types of external
devices connected thereto. For example, the interface unit
130 may be provided with a port connectable with a mobile
terminal, and connected to the mobile terminal through the
port. In this instance, the interface unit 130 may exchange
data with the mobile terminal.

[0208] In this example, the interface unit 130 may serve as
a path for supplying electric energy to the connected mobile
terminal. When the mobile terminal is electrically connected
to the interface unit 130, the interface unit 130 supplies
electric energy supplied from a power supply unit 190 to the
mobile terminal based on the control of the controller 170.
[0209] The memory 140 is electrically connected to the
controller 170. The memory 140 may store basic data for
units, control data for controlling operations of units and
input/output data. The memory 140 may be a variety of
storage devices, such as ROM, RAM, EPROM, a flash drive,
a hard drive and the like in 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.

[0210] The memory 140 may be integrated with the con-
troller 170 or implemented as a sub component of the
controller 170.

[0211] The controller 170 may control an overall operation
of each unit of the vehicle 100. The controller 170 may be
referred to as an Electronic Control Unit (ECU).
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[0212] The power supply unit 190 may supply power
required for an operation of each component based on the
control of the controller 170. Specifically, the power supply
unit 190 may receive power supplied from an internal
battery of the vehicle, and the like.

[0213] At least one processor and the controller 170
included in the vehicle 100 may be implemented using at
least one of application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal processing
devices (DSPDs), programmable logic devices (PLDs), field
programmable gate arrays (FPGAs), processors, controllers,
micro controllers, microprocessors, and electric units per-
forming other functions.

[0214] The vehicle 100 may operate in one of a manual
mode and an autonomous mode. That is, the driving mode
of'the vehicle 100 may include the manual driving mode and
the autonomous driving mode.

[0215] The manual driving mode may refer to a mode of
driving a vehicle based on a driver’s driving manipulation.
As one example, in the manual driving mode, a steering of
the vehicle may be changed in response to the driver
manipulating a steering wheel, and speed (velocity) of the
vehicle may be varied by manipulating a brake pedal and an
acceleration pedal.

[0216] The autonomous driving mode (or automatic driv-
ing mode) may refer to a mode in which the vehicle drives
by itself based on a preset algorithm, irrespective of a
driver’s driving manipulation. As one example, the autono-
mous driving mode may be a mode in which the vehicle
drives by itself within a predetermined section or at least part
of a section up to a destination set by a user.

[0217] In the autonomous driving mode, even though a
driver applies a driving manipulation, the vehicle may
autonomously move based on a preset algorithm for per-
forming the autonomous driving without varying the steer-
ing or speed of the vehicle.

[0218] The manual driving mode and the autonomous
driving mode belong to the well-known technical field, so
detailed description thereof will be omitted.

[0219] Hereinafter, description will be given of a vehicle
control device and method, which may allow a driver or
passenger of a vehicle to intuitively recognize a parking
space by providing the parking space (parking area) through
augmented reality (AR) information.

[0220] In this example, the vehicle 100 may include a
vehicle control device 800.

[0221] The vehicle control device 800 may control at least
one of those components illustrated in FIG. 7. From this
perspective, the vehicle control device 800 may be the
controller 170.

[0222] With no limit to this, the vehicle control device 800
may be a separate component, independent of the controller
170. When the vehicle control device 800 is implemented as
a component independent of the controller 170, the vehicle
control device 800 may be provided in a part of the vehicle
100.

[0223] Hereinafter, for the sake of explanation, the vehicle
control device 800 will be described as a separate compo-
nent, independent of the controller 170. In this specification,
functions and a control method of the vehicle control device
800 may be performed by the controller 170 of the vehicle.
That is, every description in relation to the vehicle control
device 800 will also be applied equally/similarly to the
controller 170.
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[0224] Also, the vehicle control device 800 disclosed in
this specification may include some of the components
illustrated in FIG. 7 and various components provided in the
vehicle. In this specification, for the sake of explanation,
separate names and reference numerals will be given to
those components illustrated in FIG. 7 and the various
components provided in the vehicle.

[0225] FIG. 8 illustrates an example vehicle control
device. The vehicle control device 800 may include a
controller 801, a camera 802, a communication unit 803, a
display unit 804, and the like. The controller 801 may be the
controller 170 illustrated in FIG. 7.

[0226] The controller 801 may control those components
illustrated in FIG. 7 and components to be explained in FIG.
8.

[0227] The communication unit 803 may be the aforemen-
tioned communication apparatus 400. The communication
unit 803 may be connected to an external server computer
system of the vehicle 100 to allow communication therebe-
tween.

[0228] The vehicle control device 800 (or the vehicle 100)
and a mobile terminal can be connected to perform wireless
communication through the communication unit 803. The
vehicle control device 800 and the mobile terminal can be
wirelessly connected to each other to perform wireless
communication based on a user request.

[0229] The communication unit 803 may be provided in a
vehicle (or the vehicle control device), or configured in a
form of a separate module to perform communication (or be
electrically connected to) the components of the vehicle.
[0230] The camera 802 may be arranged on the vehicle to
capture an outside image of the vehicle 100. The camera 802
may be a camera installed on the vehicle 100.

[0231] The controller 801 outputs a real-time image
received by the camera 802 on the display unit 804. In some
implementations, the controller 801 outputs a preview image
received by the camera 802. The controller 801 detects, from
the real-time image), a virtual parking-available space that
corresponds to an actual parking-available space at an area
in the output image. For example, virtual parking-available
space can be tagged on the image. The controller 801
generates parking space information based on the virtual
parking-available space and outputs one image (AR infor-
mation) in a manner of overlaying the parking space infor-
mation with the output real-time image.

[0232] The display unit 804 may include at least one of a
liquid crystal display (LCD), a thin film transistor-LCD
(TFT LCD), an organic light-emitting diode (OLED), a
flexible display, a three-dimensional (3D) display and an
e-ink display.

[0233] The display unit 804 may be inter-layered or inte-
grated with a touch input module 213 to implement a touch
screen.

[0234] The display unit 804 may be implemented as a
head up display (HUD). When the display unit 804 is
implemented as the HUD, the display unit 804 may be
provided with a projecting module so as to output informa-
tion through an image which is projected on a windshield or
a window.

[0235] The display unit 804 may include a transparent
display. The transparent display may be attached on the
windshield or the window.

[0236] The transparent display may have a predetermined
degree of transparency and output a predetermined screen
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thereon. The transparent display may include at least one of
a thin film electroluminescent (TFEL), a transparent OLED,
a transparent LCD, a transmissive transparent display and a
transparent LED display. The transparent display may have
adjustable transparency.

[0237] Hereinafter, description will be given of a vehicle
control method, which may allow a driver or passenger of a
vehicle can intuitively recognize a parking space by provid-
ing the parking space (parking area) through augmented
reality (AR) information, with reference to FIGS. 9 and 10.
[0238] FIG. 9 illustrates an example method for operating
an example vehicle control device.

[0239] The controller 801 captures an outside image of the
vehicle in real time through the camera 802, and outputs the
captured real-time image on the display unit 804 (S11). The
display unit 804 may be applied to an HUD, a center
information display (CID), a windshield or a window of the
vehicle.

[0240] As one example, when a parking search mode (e.g.,
icon, button, image, etc.) to search for a virtual parking-
available space (virtual parking-available space) preset
based on AR information is selected, the controller 801
controls the camera 802 to capture an outside image of the
vehicle in real time and controls the display unit 804 to
output the captured real-time image.

[0241] As another example, when a driver request (e.g.,
voice command, gesture, touch input, etc.) to search for a
virtual parking-available space (virtual parking-available
space) preset based on AR information is received, the
controller 801 controls the camera 802 to capture an outside
image of the vehicle in real time, and controls the display
unit 804 to output the captured real-time image.

[0242] As another example, when the vehicle arrives near
a destination, the controller 801 automatically selects a
parking search mode (e.g., icon, button, image, etc.) to
search for a virtual parking-available space preset based on
AR information, controls the camera 802 to capture an
outside image of the vehicle in real time, and controls the
display unit 804 to output the captured real-time image.

[0243] The controller 801 then detects a preset virtual
parking-available space located on the real-time output
image at the same time of outputting the real-time image
captured through the camera 802 on the display unit 804
(S12).

[0244] As one example, when the parking search mode
(e.g., icon, button, image, etc.) to search for the virtual
parking-available space (virtual parking-available space)
preset based on the AR information is selected, the controller
801 controls the camera 802 to capture an outside image of
the vehicle in real time, and detects a virtual parking-
available space (parking lines) preset in coordinates infor-
mation corresponding to the real-time image. For example,
the controller 801 may detect the virtual parking-available
space (parking lines) preset in the coordinates information
corresponding to the real-time image from a server computer
system or the memory 140.

[0245] As another example, when a driver request (e.g.,
voice command, gesture, touch input, etc.) to search for the
virtual parking-available space preset based on the AR
information is received, the controller 801 controls the
camera 802 to capture an outside image of the vehicle in real
time, and detects a virtual parking-available space (parking
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lines) preset in coordinates information corresponding to the
captured real-time image from the server computer system
or the memory 140.

[0246] As another example, when the vehicle arrives near
a destination, the controller 801 automatically selects the
parking search mode (e.g., icon, button, image, etc.) to
search for the virtual parking-available space preset based
on the AR information, controls the camera 802 to capture
an outside image of the vehicle in real time, and detects a
virtual parking-available space (parking lines) preset in
coordinates information corresponding to the captured real-
time image from the server computer system or the memory
140.

[0247] As another example, when the vehicle drives at a
predetermined speed (e.g., 20~30 Kmv/h) or less, the con-
troller 801 automatically selects the parking search mode
(e.g., icon, button, image, etc.) to search for the virtual
parking-available space preset based on the AR information,
controls the camera 802 to capture an outside image of the
vehicle in real time, and detects a virtual parking-available
space (parking lines) preset in coordinates information cor-
responding to the captured real-time image from the server
computer system or the memory 140.

[0248] As another example, when the vehicle arrives near
a destination, the controller 801 automatically selects the
parking search mode (e.g., icon, button, image, etc.) to
search for the virtual parking-available space preset based
on the AR information, controls the camera 802 to capture
an outside image of the vehicle in real time, and detects a
virtual parking-available space, which is located in a driving
direction of the vehicle within a virtual parking-available
space (parking lines) preset in coordinates information cor-
responding to the captured real-time image, from the server
computer system or the memory 140. For example, the
controller 801 detects only a parking-available space located
at the right of a currently-driving road of the vehicle, other
than a parking-available space located at the left of the
currently-driving road of the vehicle, from the server com-
puter system or the memory 140, and matches the detected
parking-available space with the real-time image for output.
[0249] As another example, when a point A (e.g., Los
Angeles) is selected within a map output on the display unit
804, the controller 801 may detect a parking space required
for the cheapest parking fee within the selected point A from
the server computer system or the memory 140, and guide
the searched parking space.

[0250] The controller 801 outputs information related to
the detected virtual parking-available space on the display
unit 804 (S13). For example, the controller 801 captures an
outside image of the vehicle in real time through the camera
802, detects a virtual parking-available space (parking lines)
preset in coordinates information corresponding to the cap-
tured real-time image from the server computer system or
the memory 140, and overlaps the detected preset virtual
parking-available space (parking lines) with the captured
real-time image into one image so as to output the one
image.

[0251] FIG. 10 illustrates an example graphic user inter-
face representing an example virtual parking-available space
and example virtual parking-available space information. As
illustrated in FIG. 10, the controller 801 captures an outside
image 10-1 of the vehicle in real time through the camera
802, and outputs the captured real-time image 10-1 on the
display unit 804. For example, when a parking search mode
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(e.g., icon, button, image, etc.) is selected to search a virtual
parking-available space or virtual parking-available space
information through AR information, the controller 801
captures the outside image 10-1 of the vehicle in real time
by the camera 802, and outputs the captured real-time image
10-1 on the display unit 804.

[0252] The controller 801 detects, from the captured real-
time image 10-1, a virtual parking-available space that
corresponds to an actual parking-available space in an area
in the outside image 10-1. For example, the virtual parking-
available space can be tagged in the outside image 10-1.
Based on the virtual parking-available space, the controller
801 generates parking space information, e.g., virtual park-
ing lines. The controller 801 provides the parking space
information to the display. The parking space information
that is overlaid over the outside image 10-1 presented on the
display. In some implementations, the virtual parking-avail-
able space can be preset by an owner of the actual parking-
available space. The controller 180 may also obtain, from
the server computer system or the memory 140 of the control
device, other parking space information 1020 related to the
preset virtual parking-available space as well as the parking
line 1010.

[0253] In some implementations, the parking space infor-
mation includes parking line 1010. In some other imple-
mentations, the parking space information includes parking
line 1010 and other parking space information 1020. Other
parking space information 1020 may include an address or
a coordinate, owner contact information 1011 to contact the
owner of the property corresponding to the preset virtual
parking-available space, a parking-available time 1021 (e.g.,
1:00 p.m.~6:00 p.m.), a parking fee 1022 (e.g., 1 dollar per
hour), or a parking request approval message 1023 that is
sent to the owner of the property corresponding to the preset
virtual parking-available space (e.g., “Do you want to
request parking approval?), all related to the preset virtual
parking-available space 1010.

[0254] When the vehicle 100 is located in the virtual
parking line 1010 output on the display unit 804, the
controller 801 may output at least one of the address (or
coordinates), the owner contact information 1011, the park-
ing-available time 1021 (e.g., PM 13:00~18:00), the parking
fee 1022 (e.g., 1 dollar per hour) and the parking request
approval message 1023 (e.g., Do you want to request a
parking approval?), with respect to the preset virtual park-
ing-available space 1010. The parking-available time 1021
(e.g., PM 13:00~18:00), the parking fee 1022 (e.g., 1 dollar
per hour) and the like for the preset parking space 1010 may
be preset in the server computer system by the owner of the
parking space.

[0255] When the vehicle 100 is located in the parking line
1010 output on the display unit 804, the controller 801 may
output on the display unit 804 the parking-available time
1021 (e.g., PM 13:00~18:00), the parking fee 1022 (e.g., 1
dollar per hour) and the parking request approval message
1023 (e.g., Do you want to request parking approval?), with
respect to the preset parking space 1010. The controller 801
may then transmit the parking request approval message
1023 (e.g., Do you want to request parking approval?) to the
owner of the parking space 1010 through the server com-
puter system based on a driver’s request. Afterwards, upon
receiving the parking approval message from the owner, the
controller 801 may determine that the owner has allowed the
parking at the preset parking space 1010, and pay for the
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parking fee 1022 or pay for the parking fee 1022 when
exiting the parking space 1010.

[0256] The server computer system provides or does not
provide the parking space 1010 preset through the AR
information by detecting whether the preset parking space
1010 is currently used. For example, when the preset park-
ing space 1010 is currently used, the server computer system
does not provide the preset parking space 1010 to another
vehicle. On the other hand, when the preset parking space
1010 is currently not used, the server computer system
provides the preset parking space (parking-available space)
1010 to another vehicle.

[0257] Hereinafter, description will be given of a method
of recognizing whether the vehicle 100 has actually been
parked at the preset parking space 1010 (a method of
detecting whether the preset parking space 1010 is currently
used).

[0258] FIG. 11 illustrates an example method for detecting
whether a vehicle is parked at an actual parking-available
space corresponding to a virtual parking-available space.

[0259] The controller 801 may decide whether the vehicle
100 has entered the virtual parking-available space (virtual
parking line) 1010 on the basis of a global positioning
system (GPS) signal of'a GPS module. When the vehicle 100
has entered the virtual parking-available space (virtual park-
ing line) 1010, the controller 801 may notify to the server
computer system and the owner (terminal of the parking
space owner) that the vehicle 100 has been parked at the
virtual parking-available space 1010.

[0260] As illustrated in FIG. 11, when the vehicle enters
the actual parking-available space corresponding to the
virtual parking-available space (virtual parking line) 1010,
the controller 801 may receive a vehicle detection (sensing)
signal from a parking sensor 1101 which is actually located
in the virtual parking-available space 1010, and notify to the
server computer system and the owner (the terminal of the
parking space owner) that the vehicle 100 has been parked
at the virtual parking-available space 1010 based on the
received vehicle detection signal.

[0261] When the vehicle 100 enters the actual parking-
available space corresponding to the virtual parking-avail-
able space (virtual parking line) 1010, the controller 801
may receive a vehicle detection signal from a beacon 1102,
which is actually located at the actual parking-available
space corresponding to virtual parking-available space 1010,
and notify to the server computer system and the owner of
the actual parking-available space that the vehicle 100 has
been parked at the actual parking-available space corre-
sponding to the virtual parking-available space 1010 on the
basis of the received vehicle detection signal.

[0262] As another example, when the virtual parking-
available space is defined by a plurality of virtual parking
lines and the vehicle 100 occupies two parking lines, a
parking sensor 1101 and a beacon 1102 request a server
computer system or owner to change the two parking lines
into one virtual parking line, and the server computer system
or owner changes the two virtual parking lines into the one
virtual parking line. The server computer system transmits
information related to the changed one virtual parking line
to the vehicle 100, and the vehicle 100 changes the two
virtual lines into the one virtual parking line and displays the
changed one virtual parking line.



US 2018/0130351 Al

[0263] The parking sensor 1101 and the beacon 1102 may
transmit the vehicle detection signal to the server computer
system through one or more networks.

[0264] FIG. 12 illustrates an example method of detecting
whether an authorized vehicle is parked at an the actual
parking-available space corresponding to a virtual parking-
available space. The unauthorized vehicle represents a
vehicle that is not allowed or not registered to park in the
actual parking-available space corresponding to a virtual
parking-available space.

[0265] As illustrated in FIG. 12, when the vehicle enters
the actual parking-available space corresponding to the
virtual parking-available space (virtual parking line) 1010,
the parking sensor 1101 decides whether the vehicle is an
authorized or reserved vehicle. When the vehicle entered the
actual parking-available space corresponding to the virtual
parking-available space (virtual parking line 1010) is an
unauthorized or unreserved vehicle, the parking sensor 1101
provides a warning notification (e.g., this space is a reserved
parking space). For example, the parking sensor 1101 may
further include an audio output module. When the unauthor-
ized or unreserved vehicle enters the actual parking-avail-
able space corresponding to the virtual parking-available
space (virtual parking line) 1010, the parking sensor 1101
may output the warning notification (e.g., This parking space
is a reserved parking space) through the audio output
module.

[0266] The parking sensor 1101 may further include a
communication module. When the unauthorized or unre-
served vehicle enters the actual parking-available space
corresponding to the virtual parking-available space (virtual
parking line) 1010, the parking sensor 1101 may also
transmit the warning notification (e.g., This parking space is
a reserved parking space) through the communication mod-
ule to the unauthorized or unreserved vehicle. The unau-
thorized or unreserved vehicle (controller) outputs the warn-
ing notification (e.g., This parking space is a reserved
parking space) through a display module and/or audio output
module.

[0267] As another example, when the vehicle enters the
actual parking-available space corresponding to the virtual
parking-available space (virtual parking line) 1010, the
beacon 1102 may decide whether the vehicle is an autho-
rized or reserved vehicle, and provide a warning notification
(e.g., This parking space is a reserved parking space) when
the vehicle entered in the virtual parking-available space
(virtual parking line) 1010 is an unauthorized or unreserved
vehicle. For example, the beacon 1102 may further include
an audio output module. When the unauthorized or unre-
served vehicle enters the actual parking-available space
corresponding to the virtual parking-available space (virtual
parking line) 1010, the beacon 1102 may output the warning
notification (e.g., This parking space is a reserved parking
space) through the audio output module.

[0268] The beacon 1102 may further include a communi-
cation module. When the unauthorized or unreserved
vehicle enters the actual parking-available space corre-
sponding to the virtual parking-available space (virtual
parking line) 1010, the beacon 1102 may also transmit the
warning notification (e.g., This parking space is a reserved
parking space) to the unauthorized or unreserved vehicle
through the communication module. The unauthorized or
unreserved vehicle (controller) outputs the warning notifi-
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cation (e.g., This parking space is a reserved parking space)
through a display module and/or audio output module.
[0269] That is, when the vehicle enters the actual parking-
available space corresponding to the virtual parking-avail-
able space 1010, the controller 801 receives a notification
signal notifying whether the vehicle 100 is an authorized or
reserved vehicle from the parking sensor 1101 or the beacon
1102, and outputs the notification signal on the display unit
804.

[0270] FIG. 13 illustrates an example method of guiding a
vehicle to other parking-available spaces. As illustrated in
FIG. 13, when the vehicle enters the actual parking-available
space corresponding to the virtual parking-available space
(virtual parking line) 1010, the parking sensor 1101 decides
whether the vehicle is an authorized or reserved vehicle.
When the vehicle entered in the virtual parking-available
space (virtual parking line) 1010 is an unauthorized or
unreserved vehicle, the parking sensor 1101 provides a
warning notification (e.g., This parking space is a reserved
parking space), searches for another available parking space,
and provides the searched another available parking space to
the vehicle 100. For example, when the unauthorized or
unreserved vehicle enters the actual parking-available space
corresponding to the virtual parking-available space (virtual
parking line) 1010, the parking sensor 1101 outputs the
warning notification (e.g., This parking space is a reserved
parking space) through the audio output module, and pro-
vides the searched available parking space to the vehicle
(controller 801) through a communication network. The
controller 801 receives the searched another available park-
ing space from the parking sensor 1101 through the com-
munication network, and outputs the received searched
another available parking space on the display module 804.
[0271] As another example, when the vehicle enters the
actual parking-available space corresponding to the virtual
parking-available space (virtual parking line) 1010, the
beacon 1102 decides whether the vehicle is an authorized or
reserved vehicle. When the vehicle enters the actual parking-
available space corresponding to the virtual parking-avail-
able space (virtual parking line) 1010 is an unauthorized or
unreserved vehicle, the beacon 1102 provides a warning
notification (e.g., This parking space is a reserved parking
space), searches for another available parking space, and
provides the searched another available parking space to the
vehicle 100. For example, when the unauthorized or unre-
served vehicle enters the actual parking-available space
corresponding to the virtual parking-available space (virtual
parking line) 1010, the beacon 1102 outputs the warning
notification (e.g., This parking space is a reserved parking
space) through the audio output module, and provides the
searched available parking space to the vehicle (controller
801) through a communication network. The controller 801
receives the searched another available parking space from
the beacon 1102 through the communication network, and
outputs the received searched another available parking
space on the display module 804.

[0272] That is, after receiving the notification signal noti-
fying whether the vehicle 100 is the unauthorized or unre-
served vehicle from the parking sensor 1101 or the beacon
1102, the controller 801 receives the searched another avail-
able parking space, and outputs the received searched
another available parking space on the display unit 804. The
parking sensor 1101 or the beacon 1102 may also be referred
to as a parking position detecting sensor.
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[0273] When the notification signal notifying that the
vehicle 100 is the unauthorized or unreserved vehicle is
received from the parking position detecting sensor, the
controller 801 may search for a virtual parking-available
space near a current position of the vehicle from the server
computer system or memory. The controller 801 can provide
navigation information to the actual parking-available space
corresponding to the searched virtual parking-available
space to the display unit 804.

[0274] The controller 801 automatically generates a noti-
fication message after a lapse of the parking-available time,
and guides the generated notification message to a driver or
owner. For example, after the lapse of the parking-available
time, the controller 801 automatically generates a notifica-
tion message (e.g., The parking-available time has elapsed),
and outputs the generated notification message through the
display unit 804 and the audio output module 252. The
controller 801 also transmits the generated notification mes-
sage even to a mobile terminal of the owner.

[0275] The controller 801 periodically detects the owner’s
position before the parking-available time starts, and outputs
the detected owner’s position through the display unit 804
and the audio output module 252. For example, the control-
ler 801 periodically detects the owner’s position (a position
of a vehicle or mobile terminal of the owner) 10 to 30
minutes before the parking-available time starts, and guides
the detected position of the owner to the driver of the vehicle
100.

[0276] When a predetermined time (e.g., 10 minutes)
elapses or an engine of the vehicle 100 is stopped after the
vehicle enters the actual parking-available space corre-
sponding to the virtual parking-available space (virtual
parking line) 1010, the controller 801 automatically pays for
the parking fee for the virtual parking-available space (vir-
tual parking line) 1010.

[0277] FIG. 14 illustrates an example method of setting a
virtual parking-available space. With reference to FIG. 14, a
method that an owner possessing the actual parking-avail-
able space corresponding to the virtual parking-available
space 1010 lends the actual parking-available space using
AR information is described. The virtual parking-available
space 1010 is output on the same position as a real parking
space. A virtual parking line is set on the position (coordi-
nates) of the real parking space using AR information, and
this set virtual parking line is registered in a server computer
system.

[0278] The controller 801 may also set the virtual parking
line and register the set virtual parking line and information
related to the virtual parking line (e.g., parking-available
time, parking fee, etc.) in the server computer system.
[0279] As illustrated in FIG. 14, the controller 801 outputs
a parking space setting menu 1410 on the display unit 804
based on a user request. When the parking space setting
menu 1410 is selected, the controller 801 outputs on the
display unit 804 a first item 1411 for receiving information
regarding a parking-available space, a second item 1412 for
receiving information regarding a parking duration with
respect to the parking-available space, a third item 1413 for
receiving information regarding a parking fee for the park-
ing-available space, and the like.

[0280] The controller 801 may automatically input a park-
ing-available position (current position, parked position) of
the vehicle 100 as a parking-available space in the first item
1411 based on a user selection (request). The controller 801
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sets (tags) a virtual parking line on the parking-available
position (current position) based on the user selection (re-
quest). That is, the controller 801 registers the current
position (parking position) of the vehicle as the parking-
available space in the server computer system.

[0281] The controller 801 may also input coordinates
(position information) input by the user as the parking-
available space in the first item 1411. That is, the controller
801 sets (tags) the virtual parking line on the coordinates
(position information) input by the user.

[0282] The controller 801 inputs a parking duration with
respect to the parking-available space in the second item
1412 on the basis of a user input, and inputs a parking fee
for the parking-available space in the third item 1413.
[0283] The controller 801 registers in the server computer
system the parking-available space input in the first item
1411, the parking duration input in the second item 1412, the
parking fee input in the third item 1413, and the like.
[0284] That is, the controller 801 receives a parking-
available position of the vehicle, a parking-available time for
the parking-available position and a parking fee for the
parking-available position. Then the controller 801 transmits
information about the received parking-available position,
parking-available time, and parking fee to a particular
vehicle through one or more networks. For example, the
controller 801 can send the information to an adjacent
vehicle.

[0285] A specific vehicle requests for a parking-available
space located (tagged) on an image captured in real time by
the camera from the server computer system, receives the
parking-available space input in the first item 1411 from the
server computer system, and outputs a virtual parking line
corresponding to the received parking-available space on the
image in an overlapping manner. The specific vehicle auto-
matically performs autonomous parking or manual parking
when the output virtual parking line is selected.

[0286] When the output virtual parking line is selected, the
specific vehicle requests for the parking duration input in the
second item 1412 and the parking fee input in the third item
1413 from the server computer system, and receives and
outputs the requested parking duration, parking fee and the
like. The specific vehicle outputs the parking duration input
in the second item 1412 and the parking fee input in the third
item 1413 on the display unit, and immediately pays for the
parking fee.

[0287] The specific vehicle may alternatively output the
parking duration input in the second item 1412 and the
parking fee input in the third item 1413 on the display unit
and then pay for the parking fee when exiting the parking
space.

[0288] The specific vehicle may output at least one of an
address (coordinates), owner contact information, a parking-
available time (e.g., PM 13:00~18:00), a parking fee (e.g.,
one dollar per hour), and a parking request approval message
(e.g., Do you want to request parking approval?), with
respect to the parking-available space.

[0289] The specific vehicle may transmit the parking
request approval message (e.g., Do you want to request
parking approval?) to the owner of the parking space
through the server computer system based on the driver’s
request. When a parking approval message is received from
the owner, the specific vehicle determines that the owner has
approved the parking at the parking space, and pays for the
parking fee immediately or when exiting the parking space.
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[0290] FIG. 15 illustrates another example method of
setting a virtual parking-available space. With reference to
FIGS. 14 and 15, a method that the owner possessing the
actual parking-available space corresponding to the virtual
parking-available space 1010 sets the virtual parking-avail-
able space 1010 using AR information is described. The
virtual parking-available space 1010 is output on the same
position as a position of a real parking-available space.
Virtual parking information, e.g., a virtual parking line, is set
on the position (coordinates) of the real parking space using
AR information, and this set virtual parking line is registered
in the server computer system. The controller 801 may set
the virtual parking line and register the set parking line and
information related to the parking line (e.g., parking dura-
tion, parking fee, etc.) in the server computer system.
[0291] As illustrated in FIGS. 14 and 15, the controller
801 outputs a parking space setting menu 1410 on the
display unit 804 based on a user request. When the parking
space setting menu 1410 is selected, the controller 801
outputs on the display unit 804 a first item 1411 for receiving
information regarding a parking-available space, a second
item 1412 for receiving information regarding a parking
duration with respect to the parking-available space, a third
item 1413 for receiving information regarding a parking fee
for the parking-available space, and the like.

[0292] In the selected state of the parking space setting
menu 1410, the controller 801 captures a preview image
using the camera 802, in response to the selection of the first
item 1411 or based on a user request, and then outputs the
preview image on the display unit 804.

[0293] The controller 801 may automatically input a posi-
tion corresponding to a specific object as the parking-
available space in the first item 1411 when a touch input
(drag & drop input) 1501 is applied to the specific object
within the preview image. For example, when the user draws
(selects) a desired area on the preview image in a dragging
manner, the controller 801 may input the desired area
(position) as the parking-available space in the first item
1411.

[0294] When a touch input is applied to the specific object
within the preview image, the controller 801 may output an
area image that is overlaid over the specific object. In some
implementations, the area image can have a preset size. For
example, the area image of the preset size may be a parking
line.

[0295] The controller 801 may register in the server com-
puter system coordinate values input in the first item 1411 as
the parking-available space.

[0296] The controller 801 may also output on the display
unit 804 a fourth item for receiving information regarding a
vehicle type to be parked at the parking-available space, in
addition to the first item 1411 for receiving information
regarding the parking-available space, the second item 1412
for receiving information regarding the parking duration and
the third item 1413 for receiving information regarding the
parking fee. For example, the parking space owner may
input the vehicle type in the fourth item to allow only a
vehicle desired by the owner to be parked at the parking-
available space. That is, the parking space owner may input
only a small vehicle, except for a truck, a bus and the like,
in the fourth item.

[0297] The controller 801 registers in the server computer
system the parking-available space input in the first item
1411, the parking duration input in the second item 1412, the
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parking fee input in the third item 1413, the vehicle type
input in the fourth item and the like.

[0298] The controller 801 may register in the server com-
puter system the vehicle type, a vehicle size, a parking-
reservable time and the like, which are input in the fourth
item, in addition to the parking-available space input in the
first item 1411, the parking duration input in the second item
1412 and the parking fee input in the third item 1413,
thereby filtering vehicles to be parked in the parking-
available space.

[0299] Hereinafter, a parking method by selecting a plu-
rality of parking-available spaces 1010 will be described
with reference to FIG. 16.

[0300] FIG. 16 illustrates example multiple virtual park-
ing-available spaces. As illustrated in FIG. 16, when one of
the multiple parking-available spaces 1010 and 1610 output
on an image captured in real time by the camera 802 is
selected, the controller 801 transmits a reservation request
for the selected one parking-available space 1010 to the
server computer system. When a reservation approval mes-
sage for the reservation request is received from the server
computer system, the controller 801 stores the selected one
parking-available space 1010 in a parking-expected space.
[0301] When a first parking-available space 1010 and a
second parking-available space 1610 are selected from the
multiple parking-available spaces output on the image cap-
tured in real time by the camera 802, the controller 801
transmits a reservation request for the selected first parking-
available space 1010 and second parking-available space
1610 to the server computer system. When a reservation
approval message for the reservation request is received
from the server, the controller 801 stores the selected first
parking-available space 1010 and second parking-available
space 1610 as parking-expected spaces. For example, if it is
assumed that a parking time required by the vehicle 100 is
2 hours, a parking-available time of the first parking-avail-
able space 1010 is from 1:00 PM to 2:00 PM and a
parking-available time of the second parking-available
space 1610 is from 2:00 PM to 3:00 PM, the controller 801
automatically selects the first parking-available space 1010
and the second parking-available space 1610 from the
multiple parking-available spaces output on the image cap-
tured in real time by the camera 802, and performs a
reservation request for the selected first and second parking-
available spaces 1010 and 1610.

[0302] The controller 801 autonomously parks the vehicle
100 until 2:00 PM at the first parking-available space 1010.
The controller 801 then autonomously parks the vehicle 100
at the second parking-available space 1610 after autono-
mously moving the vehicle 100 to the second parking-
available space 1610.

[0303] Hereinafter, description will be given of a method
of recommending a plurality of parking-available spaces
output on an image captured in real time by the camera 802
based on priorities, with reference to FIG. 17.

[0304] FIG. 17 illustrates an example method of providing
multiple virtual parking-available spaces based on priorities.
As illustrated in FIG. 17, the controller 801 detects a
plurality of parking-available spaces including first parking-
available space 1701 and second parking-available space
1702 output on an image captured in real time by the camera
802, outputs the detected plurality of parking-available
spaces on the display unit 804, and differently outputs the
multiple parking-available spaces based on preset priorities.
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The priority may include at least one of a parking fee, a
driving direction of the vehicle (degree of proximity to
vehicle), a parking-available time, and the like.

[0305] For example, the controller 801 may differently
output colors, sizes, indications and the like of the detected
plurality of parking-available spaces based on a preset
priority. The controller 801 outputs the second parking-
available space 1702 corresponding to the preset priority to
be different from the other parking-available space 1701 of
the detected plurality of parking-available spaces.

[0306] For example, the controller 801 selects the second
parking-available space 1702, which is the closest to the
driving direction of the vehicle, from the first parking-
available space 1701 and the second parking-available space
1702 existing at both sides of a road, and recommends the
selected second parking-available space 1702 to the driver.
The controller 801 selects the second parking-available
space 1702, which is the closest to the driving direction of
the vehicle, from the first parking-available space 1701 and
the second parking-available space 1702 existing at both
sides of the road, generates a notification message 1704
notifying that the selected second parking-available space
1702 is recommended, and outputs the notification message
1704 on the display unit 804. The controller 801 autono-
mously parks the vehicle at the second parking-available
space 1702 when the notification message 1704 is selected
or the second parking-available space 1702 is selected.
[0307] That is, the controller 801 selects a parking-avail-
able space located at the right of a currently-driving road of
the vehicle, other than a parking-available space located at
the left of the currently-driving road of the vehicle, and
recommends the selected parking-available space to the
driver.

[0308] As described above, the system can provide a
parking-available space to a plurality of vehicles through AR
information. For example, the system can provide an effect
of lending a parking-available space of a private land to an
arbitrary vehicle through the AR information.

[0309] The system can detect a parking-available space
through AR information. For example, the system can
provide an effect of intuitively checking the parking-avail-
able space by outputting a virtual parking-available space on
a real-time image captured by a camera.

[0310] The effects provided in the present application may
not be limited to the aforementioned, and unspecified other
effects can be clearly understood by those skilled in the art
from the description of the claims.

[0311] The vehicle control device 800 described above
may include a vehicle 100.

[0312] Also, the operations or control methods of the
vehicle control device 800 may be applied equally/similarly
to operations or control methods of the vehicle 100 (or the
controller 170).

[0313] Also, every function, configuration or control
method performed by the vehicle control device 800 may be
performed by the controller 170 provided in the vehicle 100.
That is, every control method described in this specification
may also be applied to the control method of the vehicle and
also to the control method of the control device.

[0314] The present application can be implemented as
computer-readable codes in a program-recorded medium.
The computer-readable medium may include all types of
recording devices each storing data readable by a computer
system. Examples of such computer-readable media may

May 10, 2018

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 imple-
mented as a format of carrier wave (e.g., transmission via an
Internet). The computer may include the controller 180 of
the terminal. Therefore, it should also be understood that the
above-described implementations are not limited by any of
the details of the foregoing description, unless otherwise
specified, but rather should be construed broadly within its
scope as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

What is claimed is:

1. A vehicle control device, comprising:

a camera that is configured to capture an outside image of
a vehicle in real time;

a display that is configured to present the outside image of
the vehicle in real time; and

a controller that is configured to (i) detect, from the
outside image, a virtual parking-available space that
corresponds to an actual parking-available space in an
area captured in the outside image and that is tagged in
the outside image, (ii) generate parking space informa-
tion based on the virtual parking-available space, and
(iii) provide the parking space information to the dis-
play to overlay the parking space information over the
outside image on the display.

2. The vehicle control device of claim 1, wherein the

parking space information includes:

a virtual parking line that indicates the virtual parking-
available space in the outside image and that is overlaid
over the outside image on the display.

3. The vehicle control device of claim 1, wherein the

parking space information includes:
at least one of a parking-available time, a parking fee, or
a parking request approval message, and
wherein the controller is configured to:
determine whether the vehicle enters the actual park-
ing-available space that corresponds to the virtual
parking-available space, and

based on a determination that the vehicle enters the
actual parking-available space, provide the parking
space information to the display.

4. The vehicle control device of claim 1, wherein the

controller is configured to:

send a parking request to a server computer system that
manages the actual parking-available space,

in response to the parking request, receiving a parking
approval message from the server computer system,
and

make a transaction to pay a parking fee for the actual
parking-available space.

5. The vehicle control device of claim 1, wherein the

controller is configured to:

determine a location of the vehicle relative to the actual
parking-available space based on (i) a global position-
ing system (GPS) signal or (ii) a vehicle detection
signal that is received from a parking position detecting
sensor located in the actual parking-available space.

6. The vehicle control device of claim 5, wherein the

controller is configured to:
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based on the location of the vehicle, determine whether
the vehicle enters the actual parking-available space,
based on a determination that the vehicle enters the actual
parking-available space, receive, from the parking
position detecting sensor, a notification signal that
represents whether the vehicle is authorized or reserved
to park in the actual parking-available space corre-
sponding the virtual parking-available space, and
provide the notification signal to the display.
7. The vehicle control device of claim 6, wherein the
controller is configured to:
based on the notification signal that represents that the
vehicle is unauthorized or unreserved to park in the
actual parking-available space, search for a first virtual
parking-available space that is adjacent to the location
of the vehicle, and
provide, to the display, navigation information to a first
actual parking-available space corresponding to the
first virtual parking-available space.
8. The vehicle control device of claim 1, wherein the
controller is configured to:
provide, to a server computer system, registration infor-
mation that requests to register a current location of the
vehicle as the virtual parking-available space.
9. The vehicle control device of claim 1, wherein the
controller is configured to:
in response to user input to call a parking space setting
menu, provide a graphical user interface to the display,
the graphical user interface including:
a first item to receive first information regarding a
parking-available space,
a second item to receive second information regarding
a parking-available time for the parking-available
space, and
a third item to receive third information regarding a
parking fee for the parking-available space.
10. The vehicle control device of claim 9, wherein the
controller is configured to:
transmit the first information, the second information, and
the third information to a first vehicle through one or
more networks.
11. The vehicle control device of claim 9, wherein the
controller is configured to:
determine that a parked position of the vehicle is the
parking-available space without receiving the first
information from a user.
12. The vehicle control device of claim 9, wherein the
controller is configured to:
receive first user input that selects the first item of the
graphical user interface,
in response to the first user input, provide, to the display,
a preview image that is captured by the camera in real
time and that includes one or more objects,
receive second user input that selects a first object from
the one or more objects, and
in response to the second user input, determine that a
location corresponding to the first object is the parking-
available space without receiving the first information
from a user.
13. The vehicle control device of claim 9, wherein the
controller is configured to:
receive first user input that selects the first item of the
graphical user interface,

May 10, 2018

in response to the first user input, provide, to the display,
a preview image that is captured by the camera in real
time and that includes one or more objects,

receive second user input that selects a first object from
the one or more objects, and

in response to the second user input, provide, to the
display, an area image that is overlaid over the first
object on the preview image.

14. The vehicle control device of claim 13, wherein the

area image represents a virtual parking line.

15. The vehicle control device of claim 9, wherein the

controller is configured to:

provide, to a server computer system, registration infor-
mation that requests to register coordinate values cor-
responding to a current location of the vehicle as the
parking-available space.

16. The vehicle control device of claim 9, wherein the

graphical user interface further includes:

a fourth item to receive fourth information regarding a
type of a vehicle to be parked at the parking-available
space.

17. The vehicle control device of claim 1, wherein the

controller is configured to:

determine whether the vehicle is within a first distance
from the actual parking-available space corresponding
to the virtual parking-available space, and

based on a determination that the vehicle is within the first
distance from the actual parking-available space, initi-
ate detecting the virtual parking-available space from
the outside image in real time.

18. The vehicle control device of claim 1, wherein the

controller is configured to:

determine a speed of the vehicle, and

based on the speed of the vehicle, initiate detecting the
virtual parking-available space from the outside image
in real time.

19. The vehicle control device of claim 1, wherein the

controller is configured to:

determine whether a parking-available time for the park-
ing-available space has elapsed, and

based on a determination that the parking-available time
has elapsed, generate a notification message and pro-
vide the notification message to the display.

20. The vehicle control device of claim 1, wherein the

controller is configured to:

determine whether a parking-available time for the park-
ing-available space has elapsed, and

based on a determination that the parking-available time
has elapsed, make a transaction to pay for a parking fee
for the virtual parking-available space.

21. The vehicle control device of claim 1, wherein the

controller is configured to:

detect a plurality of virtual parking-available spaces from
the outside image,

obtain priority information that represents priorities
among the plurality of virtual parking-available spaces,

based on the priority information, determine a first virtual
parking-available space from the plurality of virtual
parking-available spaces, and

provide, to the display, (i) the first virtual parking-avail-
able space with emphasis and (ii) other virtual parking-
available spaces of the plurality of virtual parking-
available spaces other than the first virtual parking-
available space without emphasis.
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22. A method for controlling a vehicle, the method
comprising:

capturing an outside image of a vehicle in real time using
a camera;

displaying the outside image of the vehicle in real time on
a display;

detecting, from the outside image, a virtual parking-
available space that corresponds to an actual parking-
available space in an area captured in the outside image
and that is tagged in the outside image;

generating parking space information based on the virtual
parking-available space; and

providing the parking space information to the display to
overlay the parking space information over the outside
image to be presented on the display.
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