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Description

Title of Invention: VEHICLE USER INTERFACE APPARATUS

AND VEHICLE

Technical Field
[1] The present invention relates to a vehicle user interface apparatus and a vehicle.

Background Art
[2] A vehicle is an apparatus that moves in a direction desired by a user riding therein. A

representative example of a vehicle may be an automobile.

[3] Meanwhile, a variety of sensors and electronic devices have been mounted in

vehicles for the convenience of a user who uses the vehicle. In particular, for user

driving convenience, an Advanced Driver Assistance System (ADAS) has been

actively studied. In addition, enormous efforts have been being made to develop au

tonomous vehicles.

[4] Recently, a vehicle user interface apparatus includes a Head Up Display (HUD)

which displays a graphic object of augmented reality.

[5] However, an HUD according to the conventional art uniformly displays a graphic

object corresponding a Point of Interest (POI). As a result, the graphic object or the

POI is displayed as being hidden behind a different object, and this leads to confusion

to a user.

Disclosure of Invention

Technical Problem
[6] The present invention has been made in view of the above problems, and it is one

object of the present invention to provide a vehicle user interface apparatus that

displays a graphic object corresponding to a Point of Interest (POI) in a manner that is

suitable for driving environment.

[7] It is another object of the present invention to provide a vehicle including the vehicle

user interface apparatus.

[8] Objects of the present invention should not be limited to the aforementioned objects

and other unmentioned objects will be clearly understood by those skilled in the art

from the following description.

Solution to Problem
[9] In accordance with an embodiment of the present invention, the above and other

objects can be accomplished by the provision of a vehicle user interface apparatus

including a display unit, an interface, and a processor configured to receive a vehicle

external image via the interface, specify a first area corresponding to a preset Point of

Interest (POI) in the vehicle external image, control the display unit to display a



graphic object of augmented reality on the vehicle external image to point out the first

area, and control the display unit to display the graphic object along a travel lane to

point out the first area.

[10] The details of other embodiments are included in the following description and the

accompanying drawings.

Advantageous Effects of Invention
[11] Embodiments of the present invention have one or more of the following effects.

[12] First, driving environment is considered to display a graphic object pointing at a POI,

and therefore, the POI may be pointed out more accurately and clearly with augmented

reality.

[13] Second, a user may be able to drive a vehicle while perceiving an accurate location

of a POI, so that the driving may be done efficiently.

[14] Third, a graphic object may be displayed with various graphic effects in association

with driving environment, so that a user may be able to perceive information.

[15] Effects of the present invention should not be limited to the aforementioned effects

and other unmentioned effects will be clearly understood by those skilled in the art

from the claims.

Brief Description of Drawings
[16] The embodiments will be described in detail with reference to the following

drawings in which like reference numerals refer to like elements wherein:

[17] FIG. 1 is a view illustrating the external appearance of a vehicle according to an em

bodiment of the present invention;

[18] FIG. 2 are different angled views of the external appearance of a vehicle according to

an embodiment of the present invention;

[19] FIGS. 3 and 4 are views illustrating the interior configuration of a vehicle according

to an embodiment of the present invention;

[20] FIGS. 5 and 6 are views for explanation of an object according to an embodiment of

the present invention;

[21] FIG. 7 is a block diagram illustrating a vehicle according to an embodiment of the

present invention;

[22] FIG. 8a is a block diagram illustrating a vehicle user interface apparatus according to

an embodiment of the present invention;

[23] FIG. 8b is a block diagram illustrating a configuration of a processor shown in FIG.

8a;

[24] FIG. 9 is a diagram illustrating how to display a graphic object according to an em

bodiment of the present invention;

[25] FIG. 10 is a diagram for explanation of a display area of a graphic object according



to an embodiment of the present invention;
[26] FIG. 11 is a diagram for explanation of a portion of a first area to be pointed out

based on distance between a vehicle and a Point of Interest (POI) according to an em

bodiment of the present invention;

[27] FIG. 12 is a diagram for explanation of transparency of a graphic object based on

distance between a vehicle and a POI according to an embodiment of the present

invention;

[28] FIG. 13 is a diagram for explanation of how to determine as to an overlaid state

based on a 2D coordinate system according to an embodiment of the present invention;

[29] FIG. 14 is a diagram for explanation of how to determine as to an overlaid state

based on a three-dimensional (3D) coordinate system according to an embodiment of

the present invention;

[30] FIGS. 15 to 17 are diagrams for explanation of how to add graphic effects in

response to determination of an overlaid state according to an embodiment of the

present invention.

[31] FIG. 18 is a diagram for explanation of how to apply animation effects in response to

determination of an overlaid state according to an embodiment of the present

invention;

[32] FIG 19 is a diagram for explanation of how to display a top-view image in response

to determination of an overlaid state according to an embodiment of the present

invention;

[33] FIG. 20 is a diagram for explanation of how to display a driving simulation image in

response to determination of an overlaid state according to an embodiment of the

present invention;

[34] FIGS. 21a and 21b are diagrams for explanation of a display area of a graphic object

according to an embodiment of the present invention;

[35] FIG. 22 is a conceptual diagram illustrating how a display unit produces an

augmented reality image on a windshield according to an embodiment of the present

invention; and

[36] FIGS. 23a to 23b are diagrams for explanation of a graphic object and information

which are displayed based on a state of a vehicle according to an embodiment of the

present invention.

Best Mode for Carrying out the Invention
[37] Hereinafter, the embodiments disclosed in the present specification will be described

in detail with reference to the accompanying drawings, and the same or similar

elements are denoted by the same reference numerals even though they are depicted in

different drawings and redundant descriptions thereof will be omitted. In the following



description, with respect to constituent elements used in the following description, the

suffixes "module" and "unit" are used or combined with each other only in con

sideration of ease in the preparation of the specification, and do not have or serve as

different meanings. Accordingly, the suffixes "module" and "unit" may be in

terchanged with each other. In addition, in the following description of the em

bodiments disclosed in the present specification, a detailed description of known

functions and configurations incorporated herein will be omitted when it may make the

subject matter of the embodiments disclosed in the present specification rather unclear.

In addition, the accompanying drawings are provided only for a better understanding

of the embodiments disclosed in the present specification and are not intended to limit

the technical ideas disclosed in the present specification. Therefore, it should be un

derstood that the accompanying drawings include all modifications, equivalents and

substitutions included in the scope and sprit of the present invention.

[38] It will be understood that although the terms "first," "second," etc., may be used

herein to describe various components, these components should not be limited by

these terms. These terms are only used to distinguish one component from another

component.

[39] It will be understood that when a component is referred to as being "connected to" or

"coupled to" another component, it may be directly connected to or coupled to another

component or intervening components may be present. In contrast, when a component

is referred to as being "directly connected to" or "directly coupled to" another

component, there are no intervening components present.

[40] As used herein, the singular form is intended to include the plural forms as well,

unless the context clearly indicates otherwise.

[41] In the present application, it will be further understood that the terms "comprises",

includes," etc. specify the presence of stated features, integers, steps, operations,

elements, components, or combinations thereof, but do not preclude the presence or

addition of one or more other features, integers, steps, operations, elements,

components, or combinations thereof.

[42] A vehicle as described in this specification may include an automobile and a m o

torcycle. Hereinafter, a description will be given based on an automobile.

[43] A vehicle as described in this specification may include all of an internal combustion

engine vehicle including an engine as a power source, a hybrid vehicle including both

an engine and an electric motor as a power source, and an electric vehicle including an

electric motor as a power source.

[44] In the following description, "the left side of the vehicle" refers to the left side in the

forward driving direction of the vehicle, and "the right side of the vehicle" refers to the

right side in the forward driving direction of the vehicle.



[45] FIG. 1 is a view of the external appearance of a vehicle according to an embodiment

of the present invention.

[46] FIG. 2 is different angled views of a vehicle according to an embodiment of the

present invention.

[47] FIGS. 3 and 4 are views of the internal configuration of a vehicle according to an

embodiment of the present invention.

[48] FIGS. 5 and 6 are views for explanation of objects according to an embodiment of

the present invention.

[49] FIG. 7 is a block diagram illustrating a vehicle according to an embodiment of the

present invention.

[50] Referring to FIGS. 1 to 7, a vehicle 100 may include a plurality of wheels, which are

rotated by a power source, and a steering input device 510 for controlling a driving

direction of the vehicle 100.

[51] The vehicle 100 may be an autonomous vehicle.

[52] The vehicle 100 may be switched to an autonomous driving mode or a manual mode

in response to a user input.

[53] For example, in response to a user input received through a user interface apparatus

200, the vehicle 100 may be switched from a manual mode to an autonomous driving

mode, or vice versa.

[54] The vehicle 100 may be switched to the autonomous driving mode or to the manual

mode based on driving environment information. The driving environment information

may be generated based on object information provided by an object detection device

300.

[55] For example, the vehicle 100 may be switched from the manual mode to the au

tonomous driving mode, or vice versa, based on driving environment information

generated by the object detection device 300.

[56] In another example, the vehicle 100 may be switched from the manual mode to the

autonomous driving mode, or vice versa, based on driving environment information

received through a communication device 400.

[57] The vehicle 100 may be switched from the manual mode to the autonomous driving

mode, or vice versa, based on information, data, and a signal provided from an external

device.

[58] When the vehicle 100 operates in the autonomous driving mode, the autonomous

vehicle 100 may operate based on an operation system 700.

[59] For example, the autonomous vehicle 100 may operate based on information, data, or

signals generated by a driving system 710, a vehicle pulling-out system 740, and a

vehicle parking system 750.

[60] While operating in the manual mode, the autonomous vehicle 100 may receive a user



input for driving of the vehicle 100 through a maneuvering device 500. In response to

the user input received through the maneuvering device 500, the vehicle 100 may

operate.

[61] The term "overall length" means the length from the front end to the rear end of the

vehicle 100, the term "overall width" means the width of the vehicle 100, and the term

"overall height" means the height from the bottom of the wheel to the roof. In the

following description, the term "overall length direction L" may mean the reference

direction for the measurement of the overall length of the vehicle 100, the term

"overall width direction W" may mean the reference direction for the measurement of

the overall width of the vehicle 100, and the term "overall height direction H" may

mean the reference direction for the measurement of the overall height of the vehicle

100.

[62] As illustrated in FIG. 7, the vehicle 100 may include the user interface apparatus 200,

the object detection device 300, the communication device 400, the maneuvering

device 500, a vehicle drive device 600, the operation system 700, a navigation system

770, a sensing unit 120, an interface 130, a memory 140, a controller 170, and a power

supply unit 190.

[63] In some embodiments, the vehicle 100 may further include other components in

addition to the aforementioned components, or may not include some of the afore

mentioned components.

[64] The user interface apparatus 200 is provided to support 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 100 may

enable User Interfaces (UI) or User Experience (UX) through the user interface

apparatus 200.

[65] 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.

[66] In some embodiments, the user interface apparatus 200 may further include other

components in addition to the aforementioned components, or may not include some of

the aforementioned components.

[67] The input unit 210 is configured to receive information from a user, and data

collected in the input unit 210 may be analyzed by the processor 270 and then

processed into a control command of the user.

[68] The input unit 210 may be disposed inside the vehicle 100. For example, the input

unit 210 may be disposed in a region of a steering wheel, a region of an instrument

panel, a region of a seat, a region of each pillar, a region of a door, a region of a center

console, a region of a head lining, a region of a sun visor, a region of a windshield, or a

region of a window.



[69] The input unit 210 may include a voice input unit 2 11, a gesture input unit 212, a

touch input unit 213, and a mechanical input unit 214.

[70] The voice input unit 211 may convert a voice input of a user into an electrical signal.

The converted electrical signal may be provided to the processor 270 or the controller

170.

[71] The voice input unit 211 may include one or more microphones.

[72] The gesture input unit 212 may convert a gesture input of a user into an electrical

signal. The converted electrical signal may be provided to the processor 270 or the

controller 170.

[73] The gesture input unit 212 may include at least one selected from among an infrared

sensor and an image sensor for sensing a gesture input of a user.

[74] In some embodiments, the gesture input unit 212 may sense a three-dimensional (3D)

gesture input of a user. To this end, the gesture input unit 212 may include a plurality

of light emitting units for outputting infrared light, or a plurality of image sensors.

[75] The gesture input unit 212 may sense the 3D gesture input by employing a Time of

Flight (TOF) scheme, a structured light scheme, or a disparity scheme.

[76] The touch input unit 213 may convert a user's touch input into an electrical signal.

The converted electrical signal may be provided to the processor 270 or the controller

170.

[77] The touch input unit 213 may include a touch sensor for sensing a touch input of a

user.

[78] In some embodiments, the touch input unit 210 may be formed integral with a

display unit 251 to implement a touch screen. The touch screen may provide an input

interface and an output interface between the vehicle 100 and the user.

[79] The mechanical input unit 214 may include at least one selected from among a

button, a dome switch, a jog wheel, and a jog switch. An electrical signal generated by

the mechanical input unit 214 may be provided to the processor 270 or the controller

170.

[80] The mechanical input unit 214 may be located on a steering wheel, a center fascia, a

center console, a cockpit module, a door, etc.

[81] The internal camera 220 may acquire images of the inside of the vehicle 100. The

processor 270 may sense a user's condition based on the images of the inside of the

vehicle 100. The processor 270 may acquire information on an eye gaze of the user.

The processor 270 may sense a gesture of the user from the images of the inside of the

vehicle 100.

[82] The biometric sensing unit 230 may acquire biometric information of the user. The

biometric sensing unit 230 may include a sensor for acquire biometric information of

the user, and may utilize the sensor to acquire finger print information, heart rate in-



formation, etc. of the user. The biometric information may be used for user authen

tication.

[83] The output unit 250 is configured to generate a visual, audio, or tactile output.

[84] The output unit 250 may include at least one selected from among a display unit 251,

a sound output unit 252, and a haptic output unit 253.

[85] The display unit 251 may display graphic objects corresponding to various types of

information.

[86] The display unit 251 may include at least one selected from among a Liquid Crystal

Display (LCD), a Thin Film Transistor-Liquid Crystal Display (TFT LCD), an Organic

Light-Emitting Diode (OLED), a flexible display, a 3D display, and an e-ink display.

[87] The display unit 251 may form an inter-layer structure together with the touch input

unit 213, or may be integrally formed with the touch input unit 213 to implement a

touch screen.

[88] The display unit 251 may be implemented as an HUD. When implemented as a

HUD, the display unit 251 may include a projector module in order to output in

formation through an image projected on a windshield or a window.

[89] The display unit 251 may include a transparent display. The transparent display may

be attached on the windshield or the window.

[90] The transparent display may display a predetermined screen with a predetermined

transparency. In order to achieve the transparency, the transparent display may include

at least one selected from among a transparent Thin Film Electroluminescent (TFEL)

display, an Organic Light Emitting Diode (OLED) display, a transparent Liquid

Crystal Display (LCD), a transmissive transparent display, and a transparent Light

Emitting Diode (LED) display. The transparency of the transparent display may be ad

justable.

[91] Meanwhile, the user interface apparatus 200 may include a plurality of display units

251a to 25 lg.

[92] The display unit 251 may be disposed in a region of a steering wheel, a region 251a,

251b or 25 l e of an instrument panel, a region 25 Id of a seat, a region 25 If of each

pillar, a region 25 l g of a door, a region of a center console, a region of a head lining, a

region of a sun visor, a region 251c of a windshield, or a region 25 lh of a window.

[93] The sound output unit 252 converts an electrical signal from the processor 270 or the

controller 170 into an audio signal, and outputs the audio signal. To this end, the sound

output unit 252 may include one or more speakers.

[94] The haptic output unit 253 generates a tactile output. For example, the haptic output

unit 253 may operate to vibrate a steering wheel, a safety belt, and seats 110FL,

110FR, 110RL, and 110RR so as to allow a user to recognize the output.

[95] The processor 270 may control the overall operation of each unit of the user interface



apparatus 200.

[96] In some embodiments, the user interface apparatus 200 may include a plurality of

processors 270 or may not include the processor 270.

[97] In a case where the user interface apparatus 200 does not include the processor 270,

the user interface apparatus 200 may operate under control of the controller 170 or a

processor of a different device inside the vehicle 100.

[98] Meanwhile, the user interface apparatus 200 may be referred to as a display device

for vehicle.

[99] The user interface apparatus 200 may operate under control of the controller 170.

[100] The object detection device 300 is configured to detect an object outside the vehicle

100. The objection detection device 300 may generate object information based on

sensing data.

[101] The object information may include information as to whether an object exists,

location information of the object, information on distance between the vehicle 100

and the object, and information on speed of the vehicle relative to the object.

[102] The object may include various objects related to travelling of the vehicle 100.

[103] Referring to FIGS. 5 and 6, an object o may include a lane OB 10, a nearby vehicle

OB11, a pedestrian OB12, a two-wheeled vehicle OB13, a traffic signal OB14 and

OB 15, a light, a road, a structure, a bump, a geographical feature, an animal, etc.

[104] The lane OB 10 may be a lane in which the vehicle 100 is traveling or a lane next to

the lane in which the vehicle 100 is traveling. The lane OB 10 may include left and

right lines that define the lane.

[105] The nearby vehicle OBI 1 may be a vehicle that is travelling in the vicinity of the

vehicle 100. The nearby vehicle OB 11 may be a vehicle within a predetermined

distance from the vehicle 100. For example, the nearby vehicle OBI 1 may be a vehicle

that is preceding or following the vehicle 100.

[106] The pedestrian OB 12 may be a person in the vicinity of the vehicle 100. The

pedestrian OB 12 may be a person within a predetermined distance from the vehicle

100. For example, the pedestrian OB 12 may be a person on a sidewalk or on the road.

[107] The two-wheeled vehicle OB13 is a vehicle that is located in the vicinity of the

vehicle 100 and moves with two wheels. The two-wheeled vehicle OB 13 may be a

vehicle that has two wheels within a predetermined distance from the vehicle 100. For

example, the two-wheeled vehicle OB 13 may be a motorcycle or a bike on a sidewalk

or the road.

[108] The traffic signal may include a traffic light OB15, a traffic sign plate OB14, and a

pattern or text painted on a road surface.

[109] The light may be light generated by a lamp provided in the nearby vehicle. The light

may be light generated by a street light. The light may be solar light.



[110] The road may include a road surface, a curve, and slopes, such as an upward slope

and a downward slope.

[Ill] The structure may be a body located around the road in the state of being fixed onto

the ground. For example, the structure may include a streetlight, a roadside tree, a

building, a traffic light, and a bridge.

[112] The geographical feature may include a mountain and a hill.

[113] Meanwhile, the object may be classified as a movable object or a stationary object.

For example, the movable object may include a nearby vehicle and a pedestrian. For

example, the stationary object may include a traffic signal, a road, and a structure.

[ 114] The object detection device 300 may include a camera 310, a radar 320, a lidar 330,

an ultrasonic sensor 340, an infrared sensor 350, and a processor 370.

[115] In some embodiments, the object detection device 300 may further include other

components in addition to the aforementioned components, or may not include some of

the aforementioned components.

[116] The camera 310 may be located at an appropriate position outside the vehicle 100 in

order to acquire images of the outside of the vehicle 100. The camera 310 may be a

mono camera, a stereo camera 310a, an Around View Monitoring (AVM) camera

310b, or a 360-degree camera.

[ 117] Using various image processing algorithms, the camera 310 may acquire location in

formation of an object, information on distance to the object, and information on speed

relative to the object.

[118] For example, based on change in size over time of an object in acquired images, the

camera 310 may acquire information on distance to the object and information on

speed relative to the object.

[ 119] For example, the camera 310 may acquire the information on distance to the object

and the information on speed relative to the object, by utilizing a pin hole model or

profiling a road surface.

[120] For example, the camera 310 may acquire the information on distance to the object

and the information on the speed relative to the object, based on information on

disparity in stereo images acquired by a stereo camera 310a.

[121] For example, the camera 310 may be disposed near a front windshield in the vehicle

100 in order to acquire images of the front of the vehicle 100. Alternatively, the

camera 310 may be disposed around a front bumper or a radiator grill.

[122] In another example, the camera 310 may be disposed near a rear glass in the vehicle

100 in order to acquire images of the rear of the vehicle 100. Alternatively, the camera

310 may be disposed around a rear bumper, a trunk, or a tailgate.

[123] In yet another example, the camera 310 may be disposed near at least one of the side

windows in the vehicle 100 in order to acquire images of the side of the vehicle 100.



Alternatively, the camera 310 may be disposed around a side mirror, a fender, or a

door.

[124] The camera 310 may provide an acquired image to the processor 370.

[125] The radar 320 may include an electromagnetic wave transmission unit and an electro

magnetic wave reception unit. The radar 320 may be realized as a pulse radar or a

continuous wave radar depending on the principle of emission of an electronic wave.

In addition, the radar 320 may be realized as a Frequency Modulated Continuous Wave

(FMCW) type radar or a Frequency Shift Keying (FSK) type radar depending on the

waveform of a signal.

[126] The radar 320 may detect an object through the medium of an electromagnetic wave

by employing a time of flight (TOF) scheme or a phase- shift scheme, and may detect a

location of the detected object, the distance to the detected object, and the speed

relative to the detected object.

[127] The radar 320 may be located at an appropriate position outside the vehicle 100 in

order to sense an object located in front of the vehicle 100, an object located to the rear

of the vehicle 100, or an object located to the side of the vehicle 100.

[128] The lidar 330 may include a laser transmission unit and a laser reception unit. The

lidar 330 may be implemented by the TOF scheme or the phase-shift scheme.

[129] The lidar 330 may be implemented as a drive type lidar or a non-drive type lidar.

[130] When implemented as the drive type lidar, the lidar 300 may rotate by a motor and

detect an object in the vicinity of the vehicle 100.

[131] When implemented as the non-drive type lidar, the lidar 300 may utilize a light

steering technique to detect an object located within a predetermined distance from the

vehicle 100.

[132] The lidar 330 may detect an object through the medium of laser light by employing

the TOF scheme or the phase- shift scheme, and may detect a location of the detected

object, the distance to the detected object, and the speed relative to the detected object.

[133] The lidar 330 may be located at an appropriate position outside the vehicle 100 in

order to sense an object located in front of the vehicle 100, an object located to the rear

of the vehicle 100, or an object located to the side of the vehicle 100.

[134] The ultrasonic sensor 340 may include an ultrasonic wave transmission unit and an

ultrasonic wave reception unit. The ultrasonic sensor 340 may detect an object based

on an ultrasonic wave, and may detect a location of the detected object, the distance to

the detected object, and the speed relative to the detected object.

[135] The ultrasonic sensor 340 may be located at an appropriate position outside the

vehicle 100 in order to detect an object located in front of the vehicle 100, an object

located to the rear of the vehicle 100, and an object located to the side of the vehicle

100.



[136] The infrared sensor 350 may include an infrared light transmission unit and an

infrared light reception unit. The infrared sensor 340 may detect an object based on

infrared light, and may detect a location of the detected object, the distance to the

detected object, and the speed relative to the detected object.

[137] The infrared sensor 350 may be located at an appropriate position outside the vehicle

100 in order to sense an object located in front of the vehicle 100, an object located to

the rear of the vehicle 100, or an object located to the side of the vehicle 100.

[138] The processor 370 may control the overall operation of each unit of the object

detection device 300.

[139] The processor 370 may detect and track an object based on acquired images. The

processor 370 may, for example, calculate the distance to the object and the speed

relative to the object.

[140] For example, the processor 370 may acquire information on the distance to the object

and information on the speed relative to the object based on a variation in size over

time of the object in acquired images.

[141] In another example, the processor 370 may acquire information on the distance to the

object or information on the speed relative to the object by employing a pin hole model

or by profiling a road surface.

[142] In yet another example, the processor 370 may acquire information on the distance to

the object and information on the speed relative to the object based on information on

disparity in stereo images acquired from the stereo camera 310a.

[143] The processor 370 may detect and track an object based on a reflection electro

magnetic wave which is formed as a result of reflection a transmission electromagnetic

wave by the object. Based on the electromagnetic wave, the processor 370 may, for

example, calculate the distance to the object and the speed relative to the object.

[144] The processor 370 may detect and track an object based on a reflection laser light

which is formed as a result of reflection of transmission laser by the object. Based on

the laser light, the processor 370 may, for example, calculate the distance to the object

and the speed relative to the object.

[145] The processor 370 may detect and track an object based on a reflection ultrasonic

wave which is formed as a result of reflection of a transmission ultrasonic wave by the

object. Based on the ultrasonic wave, the processor 370 may, for example, calculate

the distance to the object and the speed relative to the object.

[146] The processor 370 may detect and track an object based on reflection infrared light

which is formed as a result of reflection of transmission infrared light by the object.

Based on the infrared light, the processor 370 may, for example, calculate the distance

to the object and the speed relative to the object.

[147] In some embodiments, the object detection device 300 may include a plurality of



processors 370 or may not include the 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 its own processor.

[148] In a case where the object detection device 300 does not include the processor 370,

the object detection device 300 may operate under control of the controller 170 or a

processor inside the vehicle 100.

[149] The object detection device 300 may operate under control of the controller 170.

[150] The communication device 400 is configured to perform communication with an

external device. Here, the external device may be a nearby vehicle, a mobile terminal,

or a server.

[151] To perform communication, the communication device 400 may include at least one

selected from among a transmission antenna, a reception antenna, a Radio Frequency

(RF) circuit capable of implementing various communication protocols, and an RF

device.

[152] The communication device 400 may include a short-range communication unit 410, a

location information unit 420, a V2X communication unit 430, an optical commu

nication unit 440, a broadcast transmission and reception unit 450, an Intelligent

Transport Systems (ITS) communication unit 460, and a processor 470.

[153] In some embodiments, the communication device 400 may further include other

components in addition to the aforementioned components, or may not include some of

the aforementioned components.

[154] The short-range communication unit 410 is configured to perform short-range com

munication. The short-range communication unit 410 may support short-range commu

nication using at least one selected from among BluetoothTM, Radio Frequency ID-

dentification (RFID), Infrared Data Association (IrDA), Ultra-WideB and (UWB),

ZigBee, Near Field Communication (NFC), Wireless-Fidelity (Wi-Fi), Wi-Fi Direct,

and Wireless USB (Wireless Universal Serial Bus).

[155] The short-range communication unit 410 may form wireless area networks to

perform short-range communication between the vehicle 100 and at least one external

device.

[156] The location information unit 420 is configured to acquire location information of the

vehicle 100. For example, the location information unit 420 may include a Global Po

sitioning System (GPS) module or a Differential Global Positioning System (DGPS)

module.

[157] The V2X communication unit 430 is configured to perform wireless communication

between a vehicle and a server (that is, vehicle to infra (V2I) communication), wireless

communication between a vehicle and a nearby vehicle (that is, vehicle to vehicle

(V2V) communication), or wireless communication between a vehicle and a pedestrian



(that is, vehicle to pedestrian(V2P) communication).

[158] The optical communication unit 440 is configured to perform communication with an

external device through the medium of light. The optical communication unit 440 may

include a light emitting unit, which converts an electrical signal into an optical signal

and transmits the optical signal to the outside, and a light receiving unit which converts

a received optical signal into an electrical signal.

[159] In some embodiments, the light emitting unit may be integrally formed with a lamp

provided included in the vehicle 100.

[160] The broadcast transmission and reception unit 450 is configured to receive a

broadcast signal from an external broadcasting management server or transmit a

broadcast signal to the broadcasting management server through a broadcasting

channel. The broadcasting channel may include a satellite channel, and a terrestrial

channel. The broadcast signal may include a TV broadcast signal, a radio broadcast

signal, and a data broadcast signal.

[161] The ITS communication unit 460 may exchange information, data, or signals with a

traffic system. The ITS communication unit 460 may provide acquired information or

data to the traffic system. The ITS communication unit 460 may receive information,

data, or signals from the traffic system. For example, the ITS communication unit 460

may receive traffic information from the traffic system and provide the traffic in

formation to the controller 170. In another example, the ITS communication unit 460

may receive a control signal from the traffic system, and provide the control signal to

the controller 170 or a processor provided in the vehicle 100.

[162] The processor 470 may control the overall operation of each unit of the commu

nication device 400.

[163] In some embodiments, the communication device 400 may include a plurality of

processors 470, or may not include the processor 470.

[164] In a case where the communication device 400 does not include the processor 470,

the communication device 400 may operate under control of the controller 170 or a

processor of a device inside of the vehicle 100.

[165] Meanwhile, the communication device 400 may implement a vehicle display device,

together with the user interface apparatus 200. In this case, the vehicle display device

may be referred to as a telematics device or an Audio Video Navigation (AVN) device.

[166] The communication device 400 may operate under control of the controller 170.

[167] The maneuvering device 500 is configured to receive a user input for driving the

vehicle 100.

[168] In the manual mode, the vehicle 100 may operate based on a signal provided by the

maneuvering device 500.

[169] The maneuvering device 500 may include a steering input device 510, an ac-



celeration input device 530, and a brake input device 570.

[170] The steering input device 510 may receive a user input with regard to the direction of

travel of the vehicle 100. The steering input device 510 may take the form of a wheel

to enable a steering input through the rotation thereof. In some embodiments, the

steering input device may be provided as a touchscreen, a touch pad, or a button.

[171] The acceleration input device 530 may receive a user input for acceleration of the

vehicle 100. The brake input device 570 may receive a user input for deceleration of

the vehicle 100. Each of the acceleration input device 530 and the brake input device

570 may take the form of a pedal. In some embodiments, the acceleration input device

or the break input device may be configured as a touch screen, a touch pad, or a button.

[172] The maneuvering device 500 may operate under control of the controller 170.

[173] The vehicle drive device 600 is configured to electrically control the operation of

various devices of the vehicle 100.

[174] The vehicle drive device 600 may include a power train drive unit 610, a chassis

drive unit 620, a door/window drive unit 630, a safety apparatus drive unit 640, a lamp

drive unit 650, and an air conditioner drive unit 660.

[175] In some embodiments, the vehicle drive device 600 may further include other

components in addition to the aforementioned components, or may not include some of

the aforementioned components.

[176] Meanwhile, the vehicle drive device 600 may include a processor. Each unit of the

vehicle drive device 600 may include its own processor.

[177] The power train drive unit 610 may control the operation of a power train.

[178] The power train drive unit 610 may include a power source drive unit 611 and a

transmission drive unit 612.

[179] The power source drive unit 611 may control a power source of the vehicle 100.

[180] In the case in which a fossil fuel-based engine is the power source, the power source

drive unit 611 may perform electronic control of the engine. As such the power source

drive unit 611 may control, for example, the output torque of the engine. The power

source drive unit 611 may adjust the output toque of the engine under control of the

controller 170.

[181] In a case where an electric motor is the power source, the power source drive unit

611 may control the motor. The power source drive unit 610 may control, for example,

the RPM and toque of the motor under control of the controller 170.

[182] The transmission drive unit 612 may control a transmission.

[183] The transmission drive unit 612 may adjust the state of the transmission. The

transmission drive unit 612 may adjust a state of the transmission to a drive (D),

reverse (R), neutral (N), or park (P) state.

[184] Meanwhile, in a case where an engine is the power source, the transmission drive



unit 612 may adjust a gear-engaged state to the drive position D.

[185] The chassis drive unit 620 may control the operation of a chassis.

[186] The chassis drive unit 620 may include a steering drive unit 621, a brake drive unit

622, and a suspension drive unit 623.

[187] The steering drive unit 621 may perform electronic control of a steering apparatus

provided inside the vehicle 100. The steering drive unit 621 may change the direction

of travel of the vehicle 100.

[188] The brake drive unit 622 may perform electronic control of a brake apparatus

provided inside the vehicle 100. For example, the brake drive unit 622 may reduce the

speed of the vehicle 100 by controlling the operation of a brake located at a wheel.

[189] Meanwhile, the brake drive unit 622 may control a plurality of brakes individually.

The brake drive unit 622 may apply a different degree-braking force to each wheel.

[190] The suspension drive unit 623 may perform electronic control of a suspension

apparatus inside the vehicle 100. For example, when the road surface is uneven, the

suspension drive unit 623 may control the suspension apparatus so as to reduce the

vibration of the vehicle 100.

[191] Meanwhile, the suspension drive unit 623 may control a plurality of suspensions in

dividually.

[192] The door/window drive unit 630 may perform electronic control of a door apparatus

or a window apparatus inside the vehicle 100.

[193] The door/window drive unit 630 may include a door drive unit 631 and a window

drive unit 632.

[194] The door drive unit 631 may control the door apparatus. The door drive unit 631 may

control opening or closing of a plurality of doors included in the vehicle 100. The door

drive unit 63 1 may control opening or closing of a trunk or a tail gate. The door drive

unit 63 1 may control opening or closing of a sunroof.

[195] The window drive unit 632 may perform electronic control of the window apparatus.

The window drive unit 632 may control opening or closing of a plurality of windows

included in the vehicle 100.

[196] The safety apparatus drive unit 640 may perform electronic control of various safety

apparatuses provided inside the vehicle 100.

[197] The safety apparatus drive unit 640 may include an airbag drive unit 641, a safety

belt drive unit 642, and a pedestrian protection equipment drive unit 643.

[198] The airbag drive unit 641 may perform electronic control of an airbag apparatus

inside the vehicle 100. For example, upon detection of a dangerous situation, the airbag

drive unit 641 may control an airbag to be deployed.

[199] The safety belt drive unit 642 may perform electronic control of a seatbelt apparatus

inside the vehicle 100. For example, upon detection of a dangerous situation, the safety



belt drive unit 642 may control passengers to be fixed onto seats 110FL, 110FR,

110RL, and 110RR with safety belts.

] The pedestrian protection equipment drive unit 643 may perform electronic control

of a hood lift and a pedestrian airbag. For example, upon detection of a collision with a

pedestrian, the pedestrian protection equipment drive unit 643 may control a hood lift

and a pedestrian airbag to be deployed.

] The lamp drive unit 650 may perform electronic control of various lamp apparatuses

provided inside the vehicle 100.

] The air conditioner drive unit 660 may perform electronic control of an air con

ditioner inside the vehicle 100. For example, when the inner temperature of the vehicle

100 is high, an air conditioner drive unit 660 may operate the air conditioner so as to

supply cool air to the inside of the vehicle 100.

] The vehicle drive device 600 may include a processor. Each unit of the vehicle dive

device 600 may include its own processor.

] The vehicle drive device 600 may operate under control of the controller 170.

] The operation system 700 is a system for controlling the overall driving operation of

the vehicle 100. The operation system 700 may operate in the autonomous driving

mode.

] The operation system 700 may include the driving system 710, the vehicle pulling-

out system 740, and the vehicle parking system 750.

] In some embodiments, the operation system 700 may further include other

components in addition to the aforementioned components, or may not include some of

the aforementioned component.

] Meanwhile, the operation system 700 may include a processor. Each unit of the

operation system 700 may include its own processor.

] Meanwhile, in some embodiments, in a case where the operation system 700 is im

plemented as software, the operation system 700 may be a subordinate concept of the

controller 170.

] Meanwhile, in some embodiments, the operation system 700 may be a concept

including at least one selected from among the user interface apparatus 200, the object

detection device 300, the communication device 400, the vehicle drive device 600, and

the controller 170.

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

] The driving system 710 may perform driving of the vehicle 100 by providing a

control signal to the vehicle drive device 600 in response to reception of navigation in

formation from the navigation system 770.

] The driving system 710 may perform driving of the vehicle 100 by providing a

control signal to the vehicle drive device 600 in response to reception of object in-



formation from the object detection device 300.

[214] The driving system 710 may perform driving of the vehicle 100 by providing a

control signal to the vehicle drive device 600 in response to reception of a signal from

an external device through the communication device 400.

[215] The vehicle pulling-out system 740 may perform an operation of pulling the vehicle

100 out of a parking space.

[216] The vehicle pulling-out system 740 may perform an operation of pulling the vehicle

100 out of a parking space, by providing a control signal to the vehicle drive device

600 in response to reception of navigation information from the navigation system 770.

[217] The vehicle pulling-out system 740 may perform an operation of pulling the vehicle

100 out of a parking space, by providing a control signal to the vehicle drive device

600 in response to reception of object information from the object detection device

300.

[218] The vehicle pulling-out system 740 may perform an operation of pulling the vehicle

100 out of a parking space, by providing a control signal to the vehicle drive device

600 in response to reception of a signal from an external device.

[219] The vehicle parking system 750 may perform an operation of parking the vehicle 100

in a parking space.

[220] The vehicle parking system 750 may perform an operation of parking the vehicle 100

in a parking space, by providing a control signal to the vehicle drive device 600 in

response to reception of navigation information from the navigation system 770.

[221] The vehicle parking system 750 may perform an operation of parking the vehicle 100

in a parking space, by providing a control signal to the vehicle drive device 600 in

response to reception of object information from the object detection device 300.

[222] The vehicle parking system 750 may perform an operation of parking the vehicle 100

in a parking space, by providing a control signal to the vehicle drive device 600 in

response to reception of a signal from an external device.

[223] The navigation system 770 may provide navigation information. The navigation in

formation may include at least one selected from among map information, information

on a set destination, information on a route to the set destination, information on

various objects along the route, lane information, and information on a current location

of the vehicle.

[224] The navigation system 770 may include a memory and a processor. The memory

may store navigation information. The processor may control the operation of the

navigation system 770.

[225] In some embodiments, the navigation system 770 may update pre-stored information

by receiving information from an external device through the communication device

400.



[226] In some embodiments, the navigation system 770 may be classified as an element of

the user interface apparatus 200.

[227] The sensing unit 120 may sense the state of the vehicle. The sensing unit 120 may

include an attitude sensor (for example, a yaw sensor, a roll sensor, or a pitch sensor), a

collision sensor, a wheel sensor, a speed sensor, a gradient sensor, a weight sensor, a

heading sensor, a gyro sensor, a position module, a vehicle forward/reverse movement

sensor, a battery sensor, a fuel sensor, a tire sensor, a steering sensor based on the

rotation of the steering wheel, an in-vehicle temperature sensor, an in-vehicle humidity

sensor, an ultrasonic sensor, an illumination sensor, an accelerator pedal position

sensor, and a brake pedal position sensor.

[228] The sensing unit 120 may acquire sensing signals with regard to, for example,

vehicle attitude information, vehicle collision information, vehicle driving direction in

formation, vehicle location information (GPS information), vehicle angle information,

vehicle speed information, vehicle acceleration information, vehicle tilt information,

vehicle forward/reverse movement information, battery information, fuel information,

tire information, vehicle lamp information, in-vehicle temperature information, in-

vehicle humidity information, steering-wheel rotation angle information, out-

of-vehicle illumination information, information about the pressure applied to an ac

celerator pedal, and information about the pressure applied to a brake pedal.

[229] The sensing unit 120 may further include, for example, an accelerator pedal sensor, a

pressure sensor, an engine speed sensor, an Air Flow-rate Sensor (AFS), an Air Tem

perature Sensor (ATS), a Water Temperature Sensor (WTS), a Throttle Position Sensor

(TPS), a Top Dead Center (TDC) sensor, and a Crank Angle Sensor (CAS).

[230] The interface 130 may serve as a passage for various kinds of external devices that

are connected to the vehicle 100. For example, the interface 130 may have a port that is

connectable to a mobile terminal and may be connected to the mobile terminal via the

port. In this case, the interface 130 may exchange data with the mobile terminal.

[231] Meanwhile, the interface 130 may serve as a passage for the supply of electrical

energy to a mobile terminal connected thereto. When the mobile terminal is electrically

connected to the interface 130, the interface 130 may provide electrical energy,

supplied from the power supply unit 190, to the mobile terminal under control of the

controller 170.

[232] The memory 140 is electrically connected to the controller 170. The memory 140

may store basic data for each unit, control data for the operational control of each unit,

and input/output data. The memory 140 may be any of various hardware storage

devices, such as a ROM, a RAM, an EPROM, a flash drive, and a hard drive. The

memory 140 may store various data for the overall operation of the vehicle 100, such

as programs for the processing or control of the controller 170.



[233] In some embodiments, the memory 140 may be integrally formed with the controller

170, or may be provided as an element of the controller 170.

[234] The controller 170 may control the overall operation of each unit inside the vehicle

100. The controller 170 may be referred to as an Electronic Controller (ECU).

[235] The power supply unit 190 may supply power required to operate each component

under control of the controller 170. In particular, the power supply unit 190 may

receive power from, for example, a battery inside the vehicle 100.

[236] At least one processor and the controller 170 included in the vehicle 100 may be im

plemented using at least one selected from among 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

for the implementation of other functions.

[237] FIG. 8a is a block diagram illustrating a vehicle user interface according to an em

bodiment of the present invention.

[238] Referring to FIG. 8a, a vehicle user interface 200 may include an input unit 210, an

internal camera 220, a biometric sensing unit 230, a memory 240, an interface 245, an

output unit 250, a processor 270, and a power supply unit 290.

[239] In some embodiments, the user interface apparatus 200 may further include other

components to the aforementioned components, or may not include some of the afore

mentioned components.

[240] The vehicle user interface apparatus 200 shown in FIG. 8a includes the components

of the vehicle user interface apparatus 200 shown in FIG. 7. Hereinafter, the same de

scriptions provided above with reference to FIG. 7 are omitted.

[241] The vehicle user interface apparatus 200 according to an embodiment of the present

invention may be referred to as a vehicle display device.

[242] The description as provided above with reference to FIG. 7 may be applied to the

input unit 210, the internal camera 220, and the biometric sensing unit 230.

[243] The memory 240 is electrically connected to the processor 270. The memory 240

may store basic data of each unit, control data for controlling the operation of each

unit, and input/output data. The memory 240 may be any of various hardware storage

devices, such as a ROM, a RAM, an EPROM, a flash drive, and a hard drive. The

memory 240 may store various data for the overall operation of the user interface 200,

such as programs for the processing or control of the processor 270.

[244] In some embodiments, the memory 240 may be integrally formed with the processor

270, or may be an element of the processor 270.

[245] The interface 245 may exchange information, data, or a signal with a different device

included in the vehicle 100. the interface 245 may transmit the received information,



data, or signal to the processor 270. The interface 245 may transmit information, data,

or a signal generated or processed by the processor 270 to a different device included

in the vehicle 100. The interface 245 may receive information, data, or a signal from a

different device included in the vehicle 100.

[246] The interface 245 may receive a vehicle external image from the object detection

device 300.

[247] The interface 245 may receive object information from the object detection device

300. For example, the interface 245 may receive information on disparity of a plurality

of objects included in the external image.

[248] The interface 245 may receive navigation information from the navigation system

770.

[249] Information, data, or a signal received by the interface 245 may be provided to the

processor 270.

[250] The output unit 250 may include a display unit 251, a sound output unit 252, and a

haptic output unit 253.

[251] The description provided above with reference to FIG. 7 may be applied to the output

unit 250. Hereinafter, the description primarily about the display unit 251 is provided.

[252] The display unit 251 may operate under control of the processor 270.

[253] The display unit 251 may display a graphic object of augmented reality. For

example, the display unit 251 may display a graphic object of augmented reality,

pointing at a Point of Interest (POI), on a vehicle external image

[254] In this case, the display unit 251 may display the graphic object along a travel lane to

point out the POI.

[255] For example, when the POI is located on the left side of the travel lane, the display

unit 251 may display the graphic object on the right side of the POI.

[256] For example, when the POI is located on the right side of the travel lane, the display

unit 251 may display the graphic object on the left side of the POI.

[257] The POI may be a building. A first area may be an area corresponding to a building

in a vehicle external image. In this case, the display unit 251 may display a graphic

object from a point of view of the vehicle 100 to point out a portion of the first area in

which a building shape is positioned.

[258] The display unit 251 may display the graphic object to gradually move over time

from the first area to a second area which is closer to the POI than the first area.

[259] When the graphic object corresponds to an area corresponding to a different object,

the display unit 251 may add transparency to the graphic object.

[260] When any object is located between the vehicle 100 and the POI, the display unit 251

may further display a top-view image.

[261] When any object is located between the vehicle 100 and the POI, the display unit 251



may display, from a point of view of the vehicle 100, an image acquired by a different

vehicle located in the vicinity of the POL

[262] When an object is located between the vehicle 100 and the POI, the display unit 251

may display an image of simulation of driving from a location of the vehicle 100 to the

POL

[263] The display unit 251 may display a graphic object in an area which does not

correspond to the object in a vehicle external image.

[264] When a graphic object is displayed in an area corresponding to a different object in a

vehicle external image, the display unit 251 may add transparency to the different

object or remove the different object.

[265] The processor 270 may control the overall operation of each unit of the user interface

apparatus 200.

[266] The processor 270 may receive a vehicle external image via the interface 245. For

example, the vehicle external image may be an image of a scene forward of the vehicle

100, which is acquired by a stereo camera.

[267] The processor 270 may receive object information via the interface 245.

[268] The processor 270 may specify a first area corresponding to a preset POI in the

external image.

[269] The POI may include a destination and a waypoint. The destination and the waypoint

may be set by the navigation system 770 or by a user.

[270] The POI may include a gas station, an electric vehicle charging station, a restaurant, a

rest area, a landmark, and a tourist attraction.

[271] The POI may be a place for which a user has been searched more than a reference

number of times. For example, the POI may be a place for which a user has been

searched more than the reference number of times with the user interface apparatus

200. In another example, the POI may be a place for which a user has been searched

more than the reference number of times with a personal mobile terminal. The

processor 270 may receive information on a POI from a mobile terminal via the

interface 245 and the communication device 400.

[272] The processor 270 may receive information on a POI from a web server via the

interface 245 and the communication device 400. The information on a POI may be

based on big data that is generated based on places input or searched by multiple users.

[273] The processor 270 may control the display unit 251 to display a graphic object of

augmented reality on a vehicle external image to point out the first area corresponding

to the POI.

[274] For example, the graphic object may be an icon in a specific shape, which points out

an area corresponding to a POI.

[275] The graphic object may include a body part and a tail part.



[276] The body part may be an area in which information on an POI is displayed. The body

part may be displayed with a first color. The body part may be in a circular, oval,

polygonal, or 3D shape. In some embodiments, the processor 270 may control the

display unit 251 to display text related to a POI in the body part.

[277] The tail part may be an area which points out a first area corresponding to a POI. The

tail part may connect the body part and the first area corresponding to the POI in a

vehicle external image.

[278] The processor 270 may display the graphic object to be overlaid on the vehicle

external image.

[279] The processor 251 may control the display unit 251 to display the graphic object

along a travel lane to point out the first area corresponding to the POI.

[280] The processor 270 may receive information on the travel lane from the object

detection device 300. The processor 270 may distinguish an area corresponding to the

travel lane in the vehicle external image based on the received information on the

travel lane.

[281] The processor 270 may determine whether an area corresponding to a POI is on the

left or right side of the travel lane.

[282] Based on a result of determination, the processor 270 may control the display unit

251 to display a graphic object along the travel lane to point out the POI.

[283] In this manner, a graphic object may be displayed in an area which overlaps as less as

possible with other objects in a vehicle external image. As a result, a user of the

vehicle 100 may be able to clearly recognize the graphic object.

[284] If a graphic object is displayed to be overlaid with various other objects on a vehicle

external image, unlike the present invention, the user may incorrectly understand in

formation provided from the vehicle user interface apparatus, and therefore, the user

may drive the vehicle 100 along a wrong route or trigger an accident.

[285] When the first area is located on the left side of the travel lane in a vehicle external

image, the processor 270 may control the display unit 251 to display a graphic object

on the right side of the first area.

[286] When the first area is located on the right side of the travel lane in a vehicle external

image, the processor 270 may control the display unit 251 to display a graphic object

on the left side of the first area.

[287] The POI may be a building.

[288] The processor 270 may specify the first area corresponding to a building in a vehicle

external image.

[289] The processor 270 may control the display unit 251 to display a graphic object from

a point of view of the vehicle 100 to point out a portion of the first area in which a

building shape is positioned.



[290] When seen from the vehicle 100, part of the building may be hidden behind a

different object. In this case, the processor 270 may control the display unit 251 to

display a graphic object to point out an unhidden part of the building, thereby allowing

a user to recognize the POI clearly.

[291] Based on a distance between the vehicle 100 and the POI, the processor 270 may

determine a portion of the first area to be pointed out by the graphic object.

[292] The processor 270 may set a plurality of sections regarding a distance between the

vehicle 100 and a POI.

[293] The processor 270 may receive information on a distance between the vehicle 100

and a POI from the object detection device 300 or the navigation system 770 via the

interface 245.

[294] The processor 270 may determine a portion of the first area to be pointed out based

on one section from among the plurality of preset sections, to which the distance

between the vehicle 100 and the POI corresponds.

[295] For example, when the distance between the vehicle 100 and the POI corresponds to

a first section, the processor 270 may control the display unit 251 to display a graphic

object to point out a first portion of the first area in a vehicle external image.

[296] In another example, when the distance between the vehicle 100 and the POI cor

responds to a second section, the processor 270 may control the display unit 251 to

display a graphic object to point out a second portion of the first area in a vehicle

external image.

[297] In yet another example, when the distance between the vehicle 100 and the POI cor

responds to a third section, the processor 270 may control the display unit 251 to

display a graphic object to point out a third portion of the first area in a vehicle

external image.

[298] The processor 270 may determine at least one of color, size, and a transparency level

of the graphic object based on the distance between the vehicle 100 and the POI.

[299] The processor 270 may set a plurality of sections regarding a distance between the

vehicle 100 sand a POI.

[300] The processor 270 may receive information on the distance between the vehicle 100

and the POI from the object detection device 300 or the navigation system 770 via the

interface 245.

[301] The processor 270 may determine at least one of color, size, and a transparency level

of a graphic object based on one section from among a plurality of preset sections, to

which the distance between the vehicle 100 and the POI corresponds.

[302] For example, when the distance between the vehicle 100 and the POI corresponds to

a first section, the processor 270 may control the display unit 251 to display the

graphic object with a first color, a first size, or a first transparency level in a vehicle



external image.

] In another example, when the distance between the vehicle 100 and the POI cor

responds to a second section, the processor 270 may control the display unit 251 to

display a graphic object with a second color, a second size, or a second transparency

level in a vehicle external image.

] In yet another example, when the distance between the vehicle 100 and the POI cor

responds to a third section, the processor 270 may control the display unit 251 to

display the graphic object with a third color, a third size, or a third transparency level

in a vehicle external image.

] The processor 270 may determine size of the graphic object based on the distance

between the vehicle 100 and the POI. The processor 270 may determine the size of the

graphic object based on one section from among a plurality of preset sections, to which

the distance between the vehicle 100 and the POI corresponds.

] The processor 270 may determine color of the graphic object based on the distance

between the vehicle 100 and the POI. The processor 270 may determine color of the

graphic object based on one section from among a plurality of preset sections, to which

the distance between the vehicle 100 and the POI corresponds.

] In this manner, simply by glancing at a graphic object, a user of the vehicle 100 may

be able to recognize an approximate distance between the vehicle 100 and a POI.

] In addition, the closer the vehicle 100 approaches a POI, the more clearly the user

may recognize a graphic object.

] The processor 270 may determine whether any object is located between the vehicle

100 and a POI.

] The processor 270 may determine whether the POI is hidden behind an object from a

point of view of the vehicle 100.

] The object may indicate any object other than the vehicle and the POI in a vehicle

external image. For example, the object may be a nearby vehicle. In another example,

the object may be a structure such as a streetlight, a roadside tree, a building, a traffic

light, and a bridge. In yet another example, the object may be a geographical feature

such as a mountain and a hill.

] The processor 270 may receive navigation information via the interface 245. The

navigation information may include three-dimensional (3D) map information.

] Based on a vehicle external image and the navigation information, the processor 270

may determine whether any object is located between the vehicle 100 and an POI.

] The processor 270 may merge coordinate systems to determine whether any object is

located between the vehicle 100 and a POI. A situation in which an object is located

between the vehicle 100 and the POI may be referred to as an overlaid state.

] The 3D map information is based on a 3D coordinate system. The external image



may be based on a two-dimensional (2D) coordinate system.

[316] The processor 270 may determine as to an overlaid state by merging the 3D map in

formation and the vehicle external image into a 2D or 3D coordinate system.

[317] The processor 270 may receive sensing information of at least one of the radar 320,

the lidar 330, the ultrasonic sensor 340, and the infrared sensor 350 via the interface

245.

[318] Further based on the sensing information, the processor 270 may determine as to the

overlaid state.

[319] For example, the processor 270 may convert 3D map information into 2D map in

formation. The processor 270 may compare a 2D map with a vehicle external image to

determine whether any object is located between the vehicle 100 and a POI. The

processor 270 may determine as to an overlaid state based on whether the POI is

overlaid with a specific object at any pixel in a 2D coordinate system into which the

3D map information and the vehicle external image are merged.

[320] In another example, the processor 270 may receive, via the interface 245, location in

formation, size information, and disparity information of a plurality of objects included

in a vehicle external image. The processor 270 may reflect the location information,

the size information, and the disparity information to a 3D map so as to determine

whether any object is located between the vehicle 100 and a POI. The processor 270

may determine as to an overlaid state based on whether the POI is hidden behind a

specific object from a point of view of the vehicle 100 in a combined 3D coordinate

system into which the 3D map information and the vehicle external image are merged.

[321] When an object is located between the vehicle 100 and a POI, the processor 270 may

control the display unit 251 to add graphic effects to the object or a graphic object.

[322] For example, when an object is located between the vehicle 100 and a POI, the

processor 270 may control the display unit 251 to add transparency to the object.

[323] In another example, when an object is located between the vehicle 100 and a POI, the

processor 270 may control the display unit 251 to remove the object.

[324] In this manner, a user may be able to notice a POI that is located behind an object

from a point of view of the vehicle 100.

[325] For example, when an object is located between the vehicle 100 and a POI, the

processor 270 may control the display unit 251 to add animation effects to a graphic

object. For example, when an object is located between the vehicle 100 and a POI, the

processor 270 may control the display unit 251 so that that a graphic object gradually

moves from a first point to a second point over time in a vehicle external image. The

second point may be closer to the first area corresponding to the POI than the first

point.

[326] As animation effects are applied to the graphic object, a user of the vehicle 100 may



be able to recognize that the POI is hidden behind the object.

[327] In another example, when a graphic object is displayed in an area corresponding to a

different object, the processor 270 may control the display unit 251 to add transparency

to the graphic object.

[328] As such, by adding transparency to the graphic object, it is possible not just to

display the graphic object, but to make the different object look realistic, so that the

user of the vehicle 100 may be provided with a realistic image.

[329] In yet another example, when an object is located between the vehicle and a POI, the

processor 270 may control the display unit 251 to further display a top-view image.

[330] The processor 270 may acquire a top-view image stored in a web-server via the

interface 245 and the communication device 400. The top-view image may be a

previous or real-time image captured by a satellite or an aircraft.

[331] The processor 270 may acquire a top-view image from the navigation system 770.

[332] The processor 270 may control the display unit 251 to highlight an area corre

sponding to a POI in the top-view image.

[333] In this manner, when a POI is hidden behind an object, a user may be able to

correctly recognize a location relationship of locations of the vehicle, the POI, and the

object in a top-view image, and therefore, recognize driving environment.

[334] when an object is located between the vehicle 100 and a POI, the processor 270 may

acquire an image acquired by a different vehicle located in the vicinity of the POI. The

image may be an image of an area surrounding the POI, which is received from a

different vehicle located in the vicinity of the POI.

[335] The processor 270 may control the display unit 270 to display, from a point of view

of the vehicle 100, the image acquired by the different vehicle. For example, the

processor 270 may perform graphics processing on the image acquired by the different

vehicle so as to make a user to feel as if the image is captured by the vehicle 100.

[336] Meanwhile, when an object is located between the vehicle 100 and a POI, the

processor 270 may receive an image acquired by a structure located in the vicinity of

the POI. The image acquired by the structure may be an image acquired from a

structure to which a camera for collecting traffic information is attached, or may be an

image acquired from a structure to which a security camera is attached.

[337] Meanwhile, the processor 270 may perform an authorization verification procedure

to acquire an image acquired by a different vehicle or a structure.

[338] Meanwhile, the processor 270 may receive a plurality of images from a plurality of

different vehicles located in the vicinity of a POI. The processor 270 may generate a

3D map by performing 3D modeling on the plurality of images. The processor 270

may show the vehicle 100, the POI, and objects on the generated 3D map. The

processor 270 may display the 3D map composited with a vehicle external image.



[339] When an object is located between the vehicle 100 and a POI, the processor 270 may

control the display unit 251 to display an image of simulation of driving from a

location of the vehicle 100 to the POL

[340] The driving simulation image may be based on an image stored in a web- server. The

processor 270 may acquire a road image stored in the web-server via the interface 145

and the communication device 400. The road image may be a plurality of images

capturing a road running from a location of the vehicle 100 to a POI or an area sur

rounding the road. The processor 270 may display a driving simulation image by con

tinuously displaying the plurality of images.

[341] The processor 270 may control the display unit 251 to display a graphic object in an

area not corresponding to an object in a vehicle external image.

[342] In this manner, it is possible to display the graphic object in an area which does not

cause confusion to a user.

[343] When a graphic object is displayed in an area corresponding to a different object in a

vehicle external image, the processor 270 may control the display unit 251 to add

transparency to the different object.

[344] When a graphic object is displayed in an area corresponding to a different object in a

vehicle external image, the processor 270 may control the display unit 251 to remove

at least part of the different object.

[345] In this manner, it is possible to display a graphic object in a manner that allows a user

to recognize the graphic object, even in a case where a vehicle external image filled

with objects is acquired-for example, when a vehicle is driving in a tunnel.

[346] Under control of the processor 270, the power supply unit 290 may supply power

required for operation of each unit. In particular, the power supply unit 290 may be

supplied with power from a battery inside the vehicle 100.

[347] FIG. 8b is a block diagram illustrating a configuration of the processor shown in FIG.

8a.

[348] Referring to FIG. 8b, the processor 270 may include a driver gaze information ac

quisition unit 811, a vehicle external image acquisition unit 812, a POI specifying unit

813, a map information acquisition unit 815, a coordinate system merge unit 816, a de

termination unit 817, a nearby vehicle image acquisition unit 818, a display controller

821, and a signal output unit 822.

[349] The driver gaze information acquisition unit 811 may acquire driver gaze in

formation from the internal camera 220. the driver gaze information acquisition unit

811 may detect a driver' s eye from a vehicle internal image acquired by the internal

camera 220. The driver gaze information acquisition unit 811 may acquire the driver

gaze information based on an image of the driver' s eye. the driver gaze information

may be provided to the determiner 817.



[350] The vehicle external image acquisition unit 812 may acquire vehicle external image

data from the object detection device 300 via the interface 245. The vehicle external

image data may be provided to the POI specifying unit 813 and the coordinate system

merge unit 816.

[351] The POI specifying unit 813 may receive vehicle external image data from the

vehicle external image acquisition unit 812. The POI specifying unit 813 may specify a

first area corresponding to a preset POI in a vehicle external image. The POI

specifying unit 813 may constantly track the specified first area.

[352] The map information acquisition unit 815 may acquire 3D map information from the

navigation system 770 via the interface 245. The 3D map information may be provided

to the coordinate system merge unit 816.

[353] The coordinate system merge unit 816 may merge a coordinate system of the 3D map

information and a coordinate system of the vehicle external image into a 2D or 3D co

ordinate system.

[354] The 3D map information is based on a 3D coordinate system. The vehicle external

image is based on a 2D coordinate system.

[355] For example, the coordinate system merge unit 816 may convert 3D map information

into 2D map information. The coordinate system merge unit 816 may merge the 3D

map information and a vehicle external image into a 2D coordinate system by applying

the 2D map information to the vehicle external image.

[356] In another example, the coordinate system merge unit 816 may receive location in

formation, size information, and disparity information of a plurality of objects included

in a vehicle external image. The coordinate system merge unit 816 may merge 3D map

information and the vehicle external image into a 3D coordinate system by applying

the location information, the size information, and the disparity information of the

plurality of objects to the 3D map information.

[357] The determination unit 817 may determine whether a POI is overlaid with an object

in a coordinate system combined by the coordinate system merge unit 816.

[358] The determination unit 817 may determine whether any object is located between the

vehicle 100 and the POI.

[359] The determination unit 817 may determine whether the POI is hidden behind an

object from a point of view of the vehicle 100.

[360] The determination unit 817 may determine as to an overlaid state based on whether

the POI is overlaid with a specific object at any pixel in a combined 2D coordinate

system into which 3D map information and a vehicle external image are merged.

[361] The determination unit 817 may determine as to an overlaid state based on whether

the POI is hidden behind a specific object from a point of view of the vehicle 100 in a

combined 3D coordinate system into which 3D map information and a vehicle external



image are merged.

[362] In the above, the object may indicate any object other than the vehicle 100 and the

POI in the vehicle external image. For example, the object may be a nearby vehicle. In

another example, the object may be a structure such as a streetlight, a roadside tree, a

building, a traffic light, and a bridge. In yet another example, the object may be a geo

graphical feature such as a mountain and a hill.

[363] The determination unit 817 may provide a result of the determination to the display

controller 821 and the signal output unit 822.

[364] The nearby vehicle image acquisition unit 818 may acquire an image from a nearby

vehicle via the interface 245 and the communication device 400. The image may be an

image of an area surrounding a POI, which is received from a different vehicle located

in the vicinity of the POI.

[365] The display controller 821 may control the display unit 251.

[366] The display controller 821 may control the display unit 251 to display a graphic

object of augmented reality on a vehicle external image to point out a first area corre

sponding to a POI.

[367] The display controller 821 may control the display unit 251 to display a graphic

object along a travel lane to point out the first area corresponding to the POI.

[368] When the first area is located on the left side of the travel lane in the vehicle external

image, the display controller 821 may control the display unit 251 to display the

graphic object on the right side of the first area.

[369] When the first area is located on the right side of the travel lane in the vehicle

external image, the display controller 821 may control the display unit 251 to display

the graphic object on the left side of the first area.

[370] The display controller 821 may control the display unit 251 to display the graphic

object from a point of view of the vehicle 100 to point out a portion of the first image

in which a building shape is positioned.

[371] The display controller 821 may control the display unit 251 to display the graphic

object in an area not corresponding to a different object in the vehicle external image.

[372] When the graphic object is displayed in an area corresponding to a different object in

the vehicle external image, the display controller 821 may control the display unit 251

to add transparency to the different object.

[373] When the graphic object is displayed in an area corresponding to a different object in

the vehicle external image, the display controller 821 may control the display unit 251

to remove at least part of the different object.

[374] The display controller 821 may control the display unit 251 based on a result of de

termination made by the determination unit 817.

[375] When an object is located between the vehicle 100 and a POI, the display controller



821 may control the display unit 251 to add transparency to the object.

[376] When an object is located between the vehicle 100 and a POI, the display controller

821 may control the display unit 251 to remove the object.

[377] When an object is located between the vehicle 100 and a POI, the display controller

821 may control the display unit 251 to gradually move a graphic object over time

from a first point to a second point in a vehicle external image.

[378] When a graphic object is displayed in an area corresponding to a different object, the

display controller 821 may control the display unit 251 to add transparency to the

graphic object.

[379] When an object is located between the vehicle 100 and a POI, the display controller

821 may control the display unit 251 to further display a top- view image.

[380] The display controller 821 may control the display unit 251 to highlight an area cor

responding to the POI in the top-view image.

[381] When an object is located between the vehicle 100 and a POI, the display controller

821 may control the display unit 251 to display, from a point of view of the vehicle

100, an image acquired by a different vehicle.

[382] When an object is located between the vehicle 100 and a POI, the display controller

821 may control the display unit 251 to display an image of simulation of driving from

a location of the vehicle 100 to the POI.

[383] Based on a result of determination, the signal output unit 822 may provide a signal to

control at least one of a power source, a brake apparatus, and a steering apparatus.

[384] The signal output unit 822 may provide a signal to the vehicle drive device 600 via

the interface 245.

[385] FIG. 9 is a diagram for explanation of how to display a graphic object according to

an embodiment of the present invention.

[386] FIG. 10 is a diagram for explanation of a desirable display area of a graphic object

according to an embodiment of the present invention.

[387] Referring to FIGS. 9 and 10, the processor 270 may receive a vehicle external image

via the interface 245. For example, the vehicle external image may be an image of a

scene forward of the vehicle 100.

[388] During travelling of the vehicle 100, the camera 310 may constantly capture an

image of an area surrounding the vehicle 100. The processor 270 may constantly

receive a vehicle external image via the interface 245.

[389] In FIG. 9, reference numeral 900 indicates a still image taken as a vehicle external

image.

[390] The processor 270 may specify first areas 920 and 940 corresponding to preset POIs

in the vehicle external image 900.

[391] The first areas 920 and 940 may indicate the POIs in the vehicle external image 900.



[392] For example, when a first building is set as a destination and therefore pre-defined as

a POI, the processor 270 may specify the area 920, corresponding to the first building

in the vehicle external image 900, as a first area.

[393] In another example, when a second building is set as a waypoint and therefore pre

defined as a POI, the processor 270 may specify the area 940, corresponding to the

second building in the vehicle external image 900, as a second area.

[394] The processor 270 may control the display unit 251 to display graphic objects 930

and 950 of augmented reality on the vehicle external image 900 to point out the first

area.

[395] The graphic object 930 may include a body part 931 and a tail part 932.

[396] The body part 931 may be an area in which information on a POI is displayed. The

processor 270 may control the display unit 251 to display text related to the POI in the

body part 931.

[397] The tail part 932 may be an area which points out the first area 920.

[398] The processor 270 may control the display unit 251 to display the graphic objects

930 and 950 along a travel lane 910 to point out a first area corresponding to a POI.

[399] When the first area 920 is located on the left side of the travel lane 910 in a vehicle

external image, the processor 270 may control the display unit 251 to display the

graphic object 930 on the right side of the first area 920.

[400] For example, the processor 270 may display the graphic object 930 on the right side

of the first area 920 in the vehicle external image. That is, the processor 270 may

display the graphic object 930 in at least one of the following areas: an area 101 1 in

which the sky is displayed, an area 1012 which is on the right side of the travel lane

910, and an area 1013 in which a road is displayed.

[401] When the first area 940 is located on the right side of the travel lane 910 in a vehicle

external image, the processor 270 may control the display unit 251 to display the

graphic object 950 on the left side of the first area.

[402] For example, the processor 270 may display the graphic object 950 on the left side of

the first area 940 in the vehicle external image 900. That is, the processor 270 may

display the graphic object 950 in at least one of the following areas: an area 1021 in

which the sky is displayed, an area 1022 which is on the left side of the travel lane 910,

and an area 1023 in which a road is displayed.

[403] FIG. 11 is a diagram for explanation of a portion of the first area to be pointed out,

based on distance between a vehicle and a POI, according to an embodiment of the

present invention.

[404] Referring to FIG. 11, the processor 270 may receive information on distance between

the vehicle 100 and a POI from the object detection device 300 or the navigation

system 770 via the interface 245.



] Based on the distance between the vehicle 100 and the POI, the processor 270 may

determine a portion of the first area to be pointed out by a graphic object.

] The processor 270 may determine the portion of the fist area to be pointed out based

on one section from among a plurality of preset sections, to which the distance

between the vehicle 100 and the POI corresponds.

] Meanwhile, the more closely the vehicle 100 approaches a POI, the bigger the first

area corresponding to the POI may increasingly may appear in a vehicle external

image.

] Based on the change in size of the first area, the processor 270 may change a portion

of the first area to be pointed out by a graphic object 1111, 1121, or 1131.

] For example, when the distance between the vehicle 100 and the POI corresponds to

long distance, as shown in 1110, the processor 270 may control the display unit 251 to

display the graphic object 1111 to point out the upper portion of a first area 1100. The

long distance indicates 500m or more between the vehicle 100 and the POI.

] In another example, when the distance between the vehicle 100 and the POI cor

responds to medium distance, as shown in 1120, the processor 270 may control the

display unit 251 to display the graphic object 1121 to point out the left upper portion of

the first area 1100. The medium distance indicates 200m to 500m between the vehicle

100 and the POI.

] In yet another example, when the distance between the vehicle 100 and the POI cor

responds to short distance, as shown in 1130, the processor 270 may control the

display unit 251 to display the graphic object 1130 to point out the left middle portion

of the first area 1100. The short distance indicates 50m or less between the vehicle 100

and the POI.

] FIG. 12 is a diagram for explanation of transparency of a graphic object based on

distance between a vehicle and a POI according to an embodiment of the present

invention.

] Referring to FIG. 12, the processor 270 may receive information on distance between

the vehicle 100 and a POI from the object detection device 300 or the navigation

system 770 via the interface 245.

] The processor 270 may determine at least one of color, size, and a transparency level

of a graphic object based on the distance between the vehicle 100 and the POI.

] The processor 270 may determine at least one of color, size, and a transparency level

of a graphic object based on one section from among a plurality of preset sections, to

which the distance between the vehicle 100 and the POI corresponds.

] Meanwhile, the more closely the vehicle 100 approaches the POI, the bigger a first

area corresponding to the POI may appear in a vehicle external image.

] Based on the change in size of the first area, the processor 270 may change size or a



transparency level of a graphic object 1211, 1221, or 1231.

[418] For example, when the distance between the vehicle 100 and the POI corresponds to

long distance, as shown in 1210, the processor 270 may control the display unit 251 to

display the graphic object 121 1 with first color, first size, or first transparency level.

The long distance indicates 500m or more between the vehicle 100 and the POI.

[419] In another example, when the distance between the vehicle 100 and the POI cor

responds to medium distance, as shown in 1220, the processor 270 may control the

display unit 251 to the graphic object 1221 with second color, second size, or second

transparency level. The medium distance indicates 200m to 500m between the vehicle

100 and the POI.

[420] In yet another example, when the distance between the vehicle 100 and the POI cor

responds to short distance, as shown in 1230, the processor 270 may control the

display unit 251 to the graphic object 1231 with third color, third size, or third

transparency level. The short distance indicates 50m or less between the vehicle 100

and the POI.

[421] FIG. 13 is a diagram for explanation of how to determine as to an overlaid state

based on a 2D coordinate system according to an embodiment of the present invention.

[422] Referring to FIG. 13, the processor 270 may acquire 3D map information and a

vehicle external image. The 3D map information is based on a 3D coordinate system.

The vehicle external image is based on a 2D coordinate system.

[423] The processor 270 may convert the 3D map information into 2D map information.

The processor 270 may merge the 3D map information and the vehicle external in

formation into a 2D coordinate system by applying the 2D map information to the

vehicle external image.

[424] The processor 270 may compare a 2D map with the vehicle external image to

determine whether any object is located between the vehicle 100 and the POI in the

combined 2D coordinate system.

[425] For example, the processor 270 may determine as to an overlaid state based on

whether a POI is overlaid with a specific object at any pixel.

[426] FIG. 14 is a diagram for explanation of how to determine as to an overlaid state

based on a 3D coordinate system according to an embodiment of the present invention.

[427] Referring to FIG. 14, the processor 270 may acquire 3D map information and a

vehicle external image. The processor 270 may receive location information, size in

formation, and disparity information of a plurality of objects included in the vehicle

external image.

[428] The 3D map information is based on a 3D coordinate system. The vehicle external

image is based on a 2D coordinate system.

[429] The processor 270 may merge the 3D map information and the vehicle external



image into a 3D coordinate system by applying the location information, the size in

formation, and the disparity information of the plurality of objects to the 3D map in

formation.

[430] Given the combined 3D coordinate system, the processor 270 may reflect the

location information, the size information, and the disparity information to a 3D map

so as to determine whether any object is located between the vehicle 100 and the POL

[431] For example, the processor 270 may determine as to an overlaid state based on

whether a POI is hidden behind a specific object from a point of view of the vehicle

100.

[432] FIGS. 15 to 17 are diagrams for explanation of how to add graphic effects in

response to determination of an overlaid state according to an embodiment of the

present invention.

[433] As illustrated in FIG. 15, an object 1520 may be located between a vehicle 100 and a

POI 1510.

[434] In this case, the processor 270 may determine as to whether the POI 1510 is overlaid

by the object 1520.

[435] In response to determination that the POI 1510 is overlaid by the object 1520, the

processor 270 may control the display unit 251 to add transparency to the object 1520,

as shown in FIG. 16.

[436] In response to determination that the POI 1510 is overlaid by the different object

1520, the processor 270 may control the display unit 251 to remove the object 1520, as

shown in FIG. 17.

[437] In this manner, a user may be able to notice and recognize a POI that is located

behind an object from a point of view of the vehicle 100.

[438] FIG. 18 is a diagram for explanation of how to apply animation effects in response to

determination of an overlaid state according to an embodiment of the present

invention.

[439] Referring to FIG. 18, in response to determination that a POI is overlaid by an object,

the processor 270 may control the display unit 251 to add animation effects to graphic

objects 1820 and 1830.

[440] As illustrated in FIG. 18, an object may be located between a vehicle 100 and a POI

1810, and thus, the POI 1810 may not be seen from the vehicle 100.

[441] In this case, the processor 270 may control the display unit 251 to gradually move the

graphic objects 1820 and 1830 over time from a first point 1820 to a second point 1830

over time.

[442] The second point 1830 in a vehicle external image may be a point which is closer to

a first area corresponding to the POI than the first point 1820.

[443] Meanwhile, in some embodiments, the processor 270 may change a moving speed of



the graphic objects 1820 and 1830 based on a distance between the vehicle 100 and the

POL

[444] If the vehicle 100 becomes closer to the POI, the processor 270 may make the

graphic objects 1820 and 1830 to move faster gradually.

[445] If the vehicle 100 becomes father from the POI, the processor 270 may make the

graphic objects 1820 and 1830 to move slower gradually.

[446] As such, the moving speed of the graphic objects 1820 and 1830 are changed based

on a distance between the vehicle 100 and a POI, so a user may be able to intuitively

recognize the distance between the vehicle 100 and the POI.

[447] FIG 19 is a diagram for explanation of how to display a top-view image in response

to determination of an overlaid state according to an embodiment of the present

invention.

[448] Referring to FIG. 19, the processor 270 may control the display unit 251 to further

display a top-view image 1991 in response to determination that a POI is overlaid by

an object.

[449] The processor 270 may display a graphic object 1992 to be overlaid on the top-view

image 1991.

[450] The processor 270 may control the display unit 251 to highlight an area corre

sponding to the POI in the top-view image 1991.

[451] Meanwhile, the top-view image 1991 may be displayed in any part of a screen on

which a vehicle external image is displayed.

[452] In this manner, when a POI is hidden behind an object, a user may be able to

correctly recognize a location relationship of the POI, the object, and a vehicle in a

top-view image, and therefore, recognize driving environment.

[453] FIG. 20 is a diagram for explanation of how to display a driving simulation image in

response to determination of an overlaid state according to an embodiment of the

present invention.

[454] Referring to FIG. 20, in response to determination that a POI is overlaid with an

object, the processor 270 may control the display unit 251 to display an image of

simulation of driving from a location of the vehicle 100 and to the POI.

[455] The processor 270 may acquire, from a web server via the interface 245 and the com

munication device 400, a road image of a road from the location of the vehicle 100 to

the POI. The road image may be a plurality of images capturing a road and an area in

surrounding of the road.

[456] The processor 270 may control the display 251 to display road images to be changed

over time so that a user may feel like the vehicle 100 is moving.

[457] For example, at a first point in time, the processor 270 may control the display unit

251 to display a first road image when the vehicle 100 is located at a first point.



[458] Then, at a second point in time, the processor 270 may control the display unit 251 to

display a second road image when the vehicle 100 is located at a second point.

[459] Then, the processor 270 may control the display unit 251 to display road images

available to be displayed over time until the vehicle 100 arrives at the POL

[460] FIG. 21a is a diagram for explanation of a display area of a graphic object according

to an embodiment of the present invention.

[461] The processor 270 may control the display unit 251 to display a graphic object in an

area 2 110 not corresponding to an object in a vehicle external image.

[462] The object may include a lane, a different vehicle, a pedestrian, a two-wheeled

vehicle, a traffic signal, a light, a road, a structure, a bump, a geographical feature, an

animal, etc.

[463] For example, the processor 270 may control the display unit 251 to display graphic

objects 2120 and 2130 in the area 2 110 in which the sky is displayed.

[464] A plurality of graphic objects 2120 and 2130 may exist. If there is a plurality of

POIs, the processor 270 may display the graphic objects 2120 and 2130 respectively

corresponding to the plurality of graphic objects. In this case, the processor 270 may

control the display unit 251 to display a first graphic object to look bigger than that of

a second graphic object.

[465] The first graphic object may correspond to a first POL The second graphic object

may correspond to a second POL A first distance between the vehicle 100 and the first

POI may be smaller than a second distance between the vehicle 100 and the second

POL

[466] FIG. 21b is a diagram for explanation of how to display a graphic object over a

different object according to an embodiment of the present invention.

[467] When a graphic object 1530 is displayed in an area corresponding to a different

object 1520 in a vehicle external image, the processor 270 may control the display unit

251 to remove at least part of the different object 1521.

[468] When the graphic object 1530 is displayed in the area corresponding to the different

object 1520 in the vehicle external image, the processor 270 may control the display

unit 251 to add transparency to the different object 1520.

[469] FIG. 22 is a conceptual diagram illustrating how a display unit produces an

augmented reality image on a windshield according to an embodiment of the present

invention.

[470] In FIG. 22, the display 251 is assumed as an HUD.

[471] In the following description, an augmented reality image may be an example of a

graphic object.

[472] Referring to FIG. 22, the display unit 251 may include a display panel 1942, a first

mirror 1944, and a second mirror 1946.



[473] The display panel 1942 may include a back light unit to project a light onto a

windshield (WS) under control of the processor 270 so as to produce an augmented

reality image.

[474] The processor 270 may be functionally connected to the internal camera 220, the

external camera 310, and the display panel 1942 to generate image data for con

structing a specific augmented reality image based on an image provided from the

internal camera 220 and/or the external camera 310 and to provide the specific

augmented reality image to the display panel 1942. For example, the image data for

constructing an augmented reality image may be in a bitmap format.

[475] In one embodiment, the processor 270 may detect a specific object 1901, existing in

front of the vehicle 100, from an image of a scene forward of the vehicle 100 provided

from the external camera 310. In addition, the processor 270 may provide the display

panel 1942 with image data for constructing an augmented reality image corresponding

to the detected object 1901.

[476] Based on the image data provided from the processor 270, the display panel 1942

may output the light corresponding to the augmented reality image to the first mirror

1944. The second mirror 1946 may reflect the light reflected from the first mirror 1944

to the wind shield (WS) in order to produce an augmented reality image on the

windshield (WS). Along an optical path from the display panel 1942 to the wind shield

(WS), size of the light corresponding to the augmented reality image may be enlarged

or a location at the windshield (WS) onto which the light is projected may be adjusted.

[477] Meanwhile, the light reflected by the second mirror 1946 may be projected onto a

predetermined area (hereinafter, referred to as a display area) of the windshield (WS).

A reflective film may be attached onto a display area 1920 in order to make an

augmented reality image 1930 to look more clearly.

[478] At this point, the augmented reality image 1930 is produced with the light projected

onto the windshield (WS). In this case, from a point of view of a driver, the augmented

reality image may be seen as being displayed not within the display area 1920, but

beyond the display area 1920 and outside the vehicle 100. That is, the augmented

reality image 1930 may be perceived as a virtual image hovering in the air at a prede

termined distance ahead of the vehicle 100. For example, the augmented reality image

1930 may be a graphic object which provides information on the boundary of the

object 1901, speeds, collision warning, etc.

[479] In a case where the augmented reality image 1930 is produced in the form of a virtual

image by the display unit 251, the eyes of the driver should be within an eye box 1910,

so that a driver may recognize the augmented reality image 1930 in the display area

1920. The eye box 1910 is a 3D volume space inside the vehicle 100. When the

driver's eyes are within the eye box 1910, the driver is able to see the augmented



reality image 1930 in the display area 1920. However, when the driver's eyes are out

of the eye box 1910, the driver is able to see only part of the augmented reality image

1930 or not able to see the augmented reality image 1930 at all. Coordinate values

defining the boundary of the eye box 1910 may be stored in the memory 240 in

advance.

[480] Meanwhile, although the driver is able to recognize the augmented reality image

1930 when the driver's eyes are within the eye box 1910, there may be a difference

between a real image of the object 1901 and the augmented reality image 1930

recognized by the driver from the display area 1920 as a location of the driver's eyes is

changed within the eye box 1910. This difference is made because distance to the

augmented reality image 1930 and distance to the object 1901 are different with

reference to a location of the driver. Such difference may become greater when the

object 1901 is relatively farther from the driver. To reduce or resolve the difference,

the processor 270 may perform post-processing on the augmented reality image 1930

based on a location of the driver's eyes.

[481] Specifically, the processor 270 may detect the location of eyes of the driver from a

driver image provided from the internal camera 220. In one embodiment, the processor

270 may detect the driver's eyes from a driver image using eye tracking technology,

and calculate 3D coordinates of the detected eyes. In another embodiment, the

processor 270 may extract the boundary of the driver's face using edge detection

technology, and estimate a location of the driver's eyes based on the extracted

boundary.

[482] Information on a reference location may be set in the memory 240 in advance, and

the processor 270 may compare the location of the driver's eyes with the reference

location to thereby calculate the direction and distance of the driver's eyes with respect

to the reference location. That is, the processor 270 may determine in which direction

and how far the driver' s eyes are from the reference location.

[483] Based on the direction and distance of the driver's eyes with respect to the reference

location, the processor 270 may determine which visual effects are to be added to the

augmented reality image. In addition, the processor 270 may determine the size of the

determined visual effects.

[484] By performing post-processing on the augmented reality image 1930 with the de

termined visual effects, the processor 270 may minimize the difference between a real

image of the object 1901 and the augmented reality image 1930, the difference which

is caused as a location of the driver's eyes is changed within the eye box 1910, and to

provide the driver with a further improved image matching result.

[485] Visual effects applicable to the post-processing of an augmented reality image may

include at least one of blurring, changing position, changing size, changing shape, and



changing tilt with respect to the augmented reality image. For example, when there is

difference in horizontal positions between a real image of an object and an augmented

reality image thereof as a driver's eyes move from left to right or from right to left

relative to Y-axis, the processor 270 may compensate for the inconsistency between

the two images by applying visual effects, such as horizontally moving the augmented

reality image toward the real image, expanding width of the augmented reality image,

or blurring at least part of the augmented reality image.

[486] FIGS. 23a to 23b are diagrams for explanation of a graphic object and information

which are displayed based on a state of a vehicle according to an embodiment of the

present invention.

[487] The processor 270 may receive vehicle state information from the sensing unit 125

via the interface 245.

[488] The vehicle state information may include information indicating whether the vehicle

100 is travelling or is in a stand-still state, and information on speed of the vehicle.

[489] As illustrated in FIG. 23a, when the vehicle 100 is travelling, the processor 270 may

control the display unit 251 to display a graphic object 2310 of augmented reality on a

vehicle external image.

[490] When the vehicle 100 is travelling not at a low speed, the processor 270 may control

the display unit 251 to display the graphic object 2310 of augmented reality on a

vehicle external image.

[491] As illustrated in FIG. 23b, when the vehicle 100 is in a stand-still state, the processor

270 may control the display unit 251 to display various types of information on a POI

along with the graphic object 2310.

[492] When the vehicle 100 is travelling at a low speed (e.g., travelling at 20km or less),

the processor 270 may control the display unit 251 to display various types of in

formation about a POI along with the graphic object 2310.

[493] The information on the POI may include at least one of the following: information on

a location of a parking lot entrance at the POI, information on a parking fee at the POI,

and information on parking space at the POI.

[494] Meanwhile, when the vehicle 100 in a stand-still state or travelling at a low speed

starts to travel not at a low speed, the processor 270 may control the display unit 251 to

remove the information on the POI and thus display the graphic object 2310 alone.

[495] As such, when the vehicle 100 is travelling, a graphic object is displayed without in

formation on a POI. On the other hand, when the vehicle 100 is in a stand-still state or

is travelling at a low speed, useful information is provided to a user. In this manner,

safe driving may be encouraged.

[496] The present invention as described above may be implemented as code that can be

written on a computer-readable medium in which a program is recorded and thus read



by a computer. The computer-readable medium includes all kinds of recording devices

in which data is stored in a computer-readable manner. Examples of the computer-

readable recording medium may include a hard disk drive (HDD), a solid state disk

(SSD), a silicon disk drive (SDD), a read only memory (ROM), a random access

memory (RAM), a compact disk read only memory (CD-ROM), a magnetic tape, a

floppy disc, and an optical data storage device. In addition, the computer-readable

medium may be implemented as a carrier wave (e.g., data transmission over the

Internet). In addition, the computer may include a processor or a controller. Thus, the

above detailed description should not be construed as being limited to the em

bodiments set forth herein in all terms, but should be considered by way of example.

The scope of the present invention should be determined by the reasonable inter

pretation of the accompanying claims and all changes in the equivalent range of the

present invention are intended to be included in the scope of the present invention.

Although embodiments have been described with reference to a number of i l

lustrative embodiments thereof, it should be understood that numerous other modi

fications and embodiments can be devised by those skilled in the art that will fall

within the spirit and scope of the principles of this disclosure. More particularly,

various variations and modifications are possible in the component parts and/or ar

rangements of the subject combination arrangement within the scope of the disclosure,

the drawings and the appended claims. In addition to variations and modifications in

the component parts and/or arrangements, alternatives uses will also be apparent to

those skilled in the art.
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Claims
A vehicle user interface apparatus comprising:

a display unit;

an interface configured to facilitate exchange of information, data, or a

signal across a vehicle;

a processor; and

a computer-readable medium coupled to the processor having stored

thereon instructions which, when executed by the processor, causes the

processor to perform operations comprising:

receiving a vehicle exterior image via the interface,

marking a first area corresponding to a preset Point of Interest (POI) on

the vehicle exterior image,

achieving augmented reality by instructing the display unit to display,

along a travel lane, a graphic object on the vehicle exterior image to

point out the first area.

The vehicle user interface apparatus of claim 1, wherein the operations

comprise instructing the display unit to position the virtual object to a

right of the first area on the vehicle exterior image based on the first

area being located to a left of the travel lane, and

instructing the display unit to position the graphic object to a left of the

first area on the vehicle exterior image based on the first area being

located to a right of the travel lane.

The vehicle user interface apparatus of claim 1, wherein the POI is a

building, and wherein the operations comprise instructing the display

unit to position the graphic object to point out a part of the building that

is visible from a point of view of the vehicle.

The vehicle user interface apparatus of claim 1, wherein the operations

comprise determining a part of the first area to be pointed out by the

graphic object based on a distance between the vehicle and the POI.

The vehicle user interface apparatus of claim 4, wherein the de

termining of the part of the first area to be pointed out by the graphic

object comprises obtaining a plurality of preset ranges of distances

between the vehicle and the POI, and

determining the part of the first area to be pointed out by the graphic

object based on determining one of the preset ranges of distances in

which the distance between the vehicle and the POI falls.

The vehicle user interface apparatus of claim 1, wherein the operations
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comprise determining at least one of a color, a size, or a transparency

level of the graphic object based on a distance between the vehicle and

the POL

[Claim 7] The vehicle user interface apparatus of claim 6, wherein the de

termining of at least one of the color, the size, or the transparency level

of the graphic object comprises:

obtaining a plurality of preset ranges of distances between the vehicle

and the POI, and

determining at least one of the color, the size, or the transparency level

of the graphic object based on determining one of the preset ranges of

distances in which the distance between the vehicle and the POI falls.

[Claim 8] The vehicle user interface apparatus of claim 1, wherein the operations

comprise determining a presence of an object between the vehicle and

the POL

[Claim 9] The vehicle user interface apparatus of claim 8, wherein the de

termining of the presence of the object between the vehicle and the POI

comprises receiving navigation information via the interface, and

determining, based on the vehicle exterior image and the navigation in

formation, the presence of an object between the vehicle and the POL

[Claim 10] The vehicle user interface apparatus of claim 9, wherein the navigation

information comprises three-dimensional (3D) map information, and

wherein the operations comprise converting the 3D map information

into a two-dimensional (2D) map having a 2D coordinate system of the

vehicle exterior image, and

comparing the vehicle exterior image with the 2D map to determine the

presence of an object between the vehicle and the POL

[Claim 11] The vehicle user interface apparatus of claim 9, wherein the navigation

information comprises 3D map information, and

wherein the operations comprise receiving, via the interface, location

information, size information, and disparity information of a plurality

of objects imaged in the vehicle exterior image, and

comparing the location information, the size information, and the

disparity information to the 3D map information to determine the

presence of an object between the vehicle and the POL

[Claim 12] The vehicle user interface apparatus of claim 8, wherein the operations

comprise instructing, in response to a determination of the presence of

an object, the display unit to add transparency to the object or remove

the object.
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The vehicle user interface apparatus of claim 8, wherein the operations

comprise instructing, in response to determination of the presence of an

object, the display unit to gradually move the graphic object over time

from a first point of the vehicle exterior image to a second point of the

vehicle exterior image that is closer to the first area than the first point

is to the first area.

The vehicle user interface apparatus of claim 13, wherein the op

erations comprise instructing the display unit to add transparency to the

graphic object based on the graphic object being positioned in an area

that overlaps with a displayed object.

The vehicle user interface apparatus of claim 8, wherein the operations

comprise instructing, in response to determination of the presence of an

object, the display unit to additionally display a top-view image.

The vehicle user interface apparatus of claim 15, wherein the op

erations comprise instructing the display unit to highlight an area corre

sponding to the POI on the top-view image.

The vehicle user interface apparatus of claim 8, wherein the operations

comprise receiving, in response to determination of the presence of an

object, an image of the POI acquired by a different vehicle located in a

vicinity of the POI, and instructing the display unit to display the image

of the POI from a point of view of the vehicle.

The vehicle user interface apparatus of claim 8, wherein the operations

comprise instructing, in response to determination of the presence of an

object, the display unit to display a sequence of images simulating

driving from a location of the vehicle to the POI.

The vehicle user interface apparatus of claim 1, wherein the operations

comprise instructing the display unit to position the graphic object on

an area of the vehicle exterior image that does not overlap with a

displayed object.

The vehicle user interface apparatus of claim 1, wherein the operations

comprise instructing the display unit to add transparency to an object or

remove the object based on the graphic object being displayed in an

area of the vehicle exterior image that overlaps with a displayed object.
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