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Description

Title of Invention: AUGMENTED REALITY ARRANGEMENT

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

OF NEARBY LOCATION INFORMATION
Technical Field

The present invention relates generally to augmented reality of a physical en-
vironment, and in particular to augmented reality arrangement information for a

physical environment, on an electronic device.

Background Art

With the proliferation of electronic devices such as mobile electronic devices, users
increasingly rely on such devices for obtaining information of interest to them. Many
mobile electronic devices such as smartphones provide the ability for a user to view

local maps and the location of the user relative to the map.
Disclosure of Invention

Technical Problem

Such mobile electronic devices further allow a user to enter a destination and receive
driving directions and information about the destination such as local services as
request by the user. The requested information is displayed on a display of the mobile

device for viewing by the user.

Solution to Problem

The present invention relates generally to augmented reality arrangement of in-
formation on an electronic device for a physical environment. In one embodiment the
present invention provides augmented reality arrangement and display of nearby point-

of-interest information on an electronic device.
Advantageous Effects of Invention

The present invention provides visually intuitive augmented reality arrangement and
display of nearby attraction information on the mobile device display
Brief Description of Drawings

For a fuller understanding of the nature and advantages of the invention, as well as a
preferred mode of use, reference should be made to the following detailed description
read in conjunction with the accompanying drawings, in which:

FIGS. 1A-1B show block diagrams of architecture on a system for augmented reality
arrangement of nearby location information, according to an embodiment of the
invention.

FIGS. 2A-2C show an example sequence of steps for augmented reality arrangement

of nearby location information, according to an embodiment of the invention.
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FIG. 3 shows an example scenario for augmented reality arrangement of nearby

location information, according to an embodiment of the invention.
FIG. 4 shows an example scenario for augmented reality arrangement of nearby

location information with the user panning a mobile device camera, according to an
embodiment of the invention.

FIG. 5 shows an example scenario for augmented reality arrangement of nearby
location information after the user has completed panning the mobile device camera,
according to an embodiment of the invention.

FIG. 6 shows a diagrammatical example of augmented reality arrangement and
display of points of interest, according to an embodiment of the invention.

FIG. 7 shows a flowchart of a discovery process for augmented reality arrangement
of nearby location information, according to an embodiment of the invention.

FIG. 8 is a high-level block diagram showing an information processing system

comprising a computing system implementing an embodiment of the present invention.

Best Mode for Carrying out the Invention

In one embodiment, a method of displaying information of interest to a user on an
electronic device comprises capturing an image of surrounding area via a camera,
displaying the image on a display of the electronic device, identifying objects of
interest in a portion of the image as points of interest (POI) to the user, obtaining POI
information about the points of interest, arranging said POI information, and
displaying the arranged information with augmented reality on the image for the

identified objects.
Mode for the Invention

The following description is made for the purpose of illustrating the general
principles of the invention and is not meant to limit the inventive concepts claimed
herein. Further, particular features described herein can be used in combination with
other described features in each of the various possible combinations and permutations.
Unless otherwise specifically defined herein, all terms are to be given their broadest
possible interpretation including meanings implied from the specification as well as
meanings understood by those skilled in the art and/or as defined in dictionaries,
treatises, etc.

The present invention relates generally to augmented reality arrangement of in-
formation on an electronic device for a physical environment. In one embodiment, the
present invention provides augmented reality arrangement and display of nearby point-
of-interest information on an electronic device.

In one embodiment, the electronic device comprises a mobile electronic device

capable of data communication over a communication link such as a wireless commu-
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nication link. Examples of such mobile device include a mobile phone device, a mobile
tablet device, etc.

FIG. 1A shows a functional block diagram of an embodiment of an augmented
reality arrangement system 10 for providing augmented reality arrangement and
display of nearby point of interest information on an electronic device (such as mobile
device 20 as shown in FIG. 1B), according to an embodiment of the invention.

The system 10 comprises a discovery module 11 including an augmented reality
module 14 (FIG. 1B), a location-based information module 13 (FIG. 1B), and an
object-based recognition module 12 (FIG. 1B). The discovery module 11 utilizes
mobile device hardware functionality including: video camera 15, global positioning
satellite (GPS) receiver module 16, compass module 17, and accelerometer and
gyroscope module 18.

The camera module is used to capture images of surroundings. The GPS module is
used to identify a current location of the mobile device (i.e., user). The compass
module is used to identify direction of the mobile device. The accelerometer and
gyroscope module is used to identify tilt of the mobile device and distribute point-
of-interest (POI) icons in space.

The system 10 provides visually intuitive augmented reality arrangement and display
of nearby attraction information on the mobile device display 21. The system 10
provides a simple, fluid, and responsive user experience.

Augmented reality (AR) function comprises a live, direct or indirect, view of a
physical, real-world environment whose elements are augmented by computer-
generated sensory input such as sound, video, graphics or GPS data. In one example,
AR technology is utilized by integrating information including camera data, location
data, sensor data (i.e., magnetic field, accelerometer, rotation vector), etc. For example,
Google Android mobile operating system application programming interface (API)
components providing such information can be employed.

Location-based information/service function comprises a general class of computer
program-level services 19 used to include specific controls for location and time data
as control features in computer programs and mobile applications. In one example,
location-based information and related service are components of mobile applications.
In one implementation, a location-based service component may be implemented by
integrating the following Google Android mobile operating system API components:
(1) Access_Fine_Location, (2) Location Provider, (3) Location Listener, (4) Location
Updates, and (5) Reverse GeoCoding.

Object-based recognition comprises, in computer vision, finding a given object in an
image or video sequence. In one example, object-based recognition may be im-

plemented by leveraging algorithms that carry out the following operations: (1) Detail/
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feature extraction from continuous live view stream, (2) comparison to existing photo
database, and (3) instantaneous delivery of results.

In one embodiment, a user aims a video camera of a mobile device (e.g., smartphone,
tablet) including the discovery module, towards a target physical location such as a city
center the user is visiting. A live image of the physical location from the camera ap-
plication is processed by the mobile device and displayed on a display monitor of the
mobile device.

In one embodiment, once activated, the discovery module enables the user to “scan”
the surroundings by pointing the camera to frame content of interest within a visual
spotlight of the physical location image on the display screen.

Using the location-based information module, the discovery module obtains nearby
point-of-interest location information. The location-based information module queries
points of information services (e.g., on the Internet via wireless link) to obtain relevant
point-of-interest information search results.

In one embodiment, using the object-based recognition module, the discovery
module finds each point of interest as a given object in the physical location image.
This function continuously extracts features and attributes while running the discovery
module, and after running a comparison search with existing image databases, the
function is able to “recognize” points of interest and place call out labels to identify the
location of each POIL.

In one embodiment, the discovery module 11 includes a concept visualization
module 22 (FIG. 1B) that implements a concept visualization function for displaying
said nearby point-of-interest location information on the display device corresponding
to the recognized points of interest (i.e., objects) in said image. In one example, the
concept visualization module may be implemented in the augmented reality module 14
(FIG. 1B).

In one implementation, the point-of-interest information is displayed as thumbnails
using augmented reality, sorted left-to-right on the display screen based on distance
from the mobile device held by the user (e.g., closest point-of-interest being left-most
on the display).

In one embodiment, the discovery module updates the thumbnails and refreshes them
should the user shift to “scan” another target with the mobile device camera. When the
user selects (e.g., taps on) any of these thumbnails, the discovery module obtains and
displays information units (e.g., cards) that contain more detailed point-of-interest in-
formation.

In one embodiment, points of interest are displayed using GPS to identify which
locations are in the vicinity, and the compass is used to determine which direction

these points of interest are. The discovery module arranges the points of interest in-
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formation on the display by sorting and displaying that information based on distance
from the user.

The discovery module sorts point-of-interest search results by listing locations
closest to the user first (e.g., left most, in a horizontal row, as shown in FIG. 6).

In one embodiment, the discovery module continuously scans the surroundings,
captures images in the background via the camera, and recognizes content (objects)
within the captured images (e.g., within live view space). The object-based recognition
module performs object recognition in the captured images, which is used to deliver
nearby, “related” search results, in addition to the main object/location.

The object-based recognition module provides object-based recognition as images
are captured and delivers search results (e.g., POI information) for multiple objects
(e.g., nearby attractions).

In one embodiment, the discovery module provides AR visual sort of nearby points
of interest by both proximity and distance. The discovery module provides spotlight
view, which allows a user to visually frame at least one point of interest in captured
images. The discovery module displays points of interest in a visually intuitive manner
(e.g., drop pin and thumbnails). The discovery module provides the user quick access
to detailed point of interest information, maps, and directions.

Referring to the sequence in FIGS. 2A-2C, when the user aims the mobile device 20
toward surrounding environment (e.g., city landscape) an image 25 is displayed on the
display 21 as captured by the camera module 15. Once the discovery module 11 is
activated by the user to help user frame content of interest, the discovery module
provides augmented reality arrangement and display of nearby points-of-interest in-
formation on the mobile device 20, as described below.

As shown in FIG. 2A, the discovery module 11 displays a “spotlight” (i.e., area) 26
on the image 25 to help the user frame content of interest. The user taps on the
discover icon 31 to activate this mode 31. Once the user has framed content of interest
as area 26, the spotlight 26 "locks in" and disappears.

As shown in FIG. 2B, the discovery module 11 display of points of interest (e.g.,
nearby attractions) on the image 25 for the objects identified in the content of interest
in the spotlight 26 by the object recognition module 12. The points-of-interest in-
formation is obtained by the location-based information module 13.

The augmented reality module 14 displays information for points of interest (POlIs)
such as nearby attractions as a row of thumbnails 27 and also displays corresponding
location pins 28 that drop into view on the image 25.

As shown in FIG. 2C, when the user selects a nearby attraction thumbnail 27, the
discovery module 11 provides detailed location information 29A, as well as a map 29B

that displays point-to-point direction information.
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FIG. 3 illustrates a physical location such as a city location 40, wherein in live
capture view (where the user is able to capture images or video, the user first taps on
discover icon 31 to activate the discover mode 31) the user aims the mobile device
camera at a portion of the city location 40 and a corresponding image 25 is displayed
on the mobile device display 21.

Referring to the sequence in FIG. 3, in a first phase, the user activates the discovery
module 11 (e.g., by tapping on an icon 31 displayed on the image 25 for activating
discovery mode). The user then moves the mobile device camera around, wherein the
image 25 on the device display 21 displays the portion of the city location 40 within
field of view of the camera.

In a second phase, the user then aligns content of interest within a spotlight 26 in the
image 25. Surrounding content around the spotlight 26 in the image 25 is dimmed.

In a third phase, when the user stops moving the mobile device camera (as sensed by
the accelerometer and gyroscope module 18), the spotlight 26 is closed and drop pins
28 fall in from top on points of interest, and thumbnails 27 animate in from right
(similar to the process described in relation to FIGS. 2A-2C above).

Referring to the sequence in FIG. 4, in a fourth phase when the user starts to pan the
mobile device again, wherein drop pins 28 animate up out of view in the image 25, and
thumbnail icons 27 slide back out of the image 25.

In a fifth phase, the spotlight 26 reopens while the user is moving the mobile device
camera, while content surrounding the spotlight 26 in the image 25 is dimmed. In a
sixth phase, when the user stops moving the mobile device camera, again the spotlight
26 closes, drop pins 28 fall into image 25 from top, and thumbnails 27 animate into the
image 25 from right.

Referring to the sequence in FIG. 5, in a seventh phase, the user taps on a 4th
thumbnail 27 from left (e.g., Eiffel tower), wherein in an eight phase, information
cards 29A and 29B slide up from behind the row of thumbnails 27. All thumbnails dim
except for the one thumbnail selected.

FIG. 6 illustrates a diagrammatical example of augmented reality arrangement and
display of POIs detected within the spotlight region 26, sorted left to right with closest
POI located within the spotlight region 26 listed first.

FIG. 7 shows a flowchart of a discovery process 50 for augmented reality ar-
rangement of nearby location information, according to an embodiment of the
invention. Process block 51 comprises capturing an image of surrounding area via
mobile device camera. Process block 52 comprises displaying the image on the mobile
device display. Process block 53 comprises, upon activation of discovery mode,
displaying a spotlight area on the image. Process block 54 comprises identifying

objects in the spotlight area as points of interest (POI).
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[52] Process block 55 comprises using location information, obtaining POI information
for the identified objects from location-based information/service. Process block 56
comprises arranging the POI information for the identified objects based on distance
from user.

[53] Process block 57 comprises displaying the POI information with augmented reality
on the image for the identified objects. Process block 58 comprises detecting mobile
device motion. Process block 59 comprises displaying camera-captured images on the
mobile device display. Process block 60 comprises, upon detecting that the mobile
device is no longer moving, proceeding to process block 51.

[54] FIG. 8 is a high-level block diagram showing an information processing system
comprising a computing system 500 implementing an embodiment of the present
invention. The system 500 includes one or more processors 511 (e.g., ASIC, CPU,
etc.), and can further include an electronic display device 512 (for displaying graphics,
text, and other data), a main memory 513 (e.g., random access memory (RAM)),
storage device 514 (e.g., hard disk drive), removable storage device 515 (e.g.,
removable storage drive, removable memory module, a magnetic tape drive, optical
disk drive, computer-readable medium having stored therein computer software and/or
data), user interface device 516 (e.g., keyboard, touch screen, keypad, pointing device),
and a communication interface 517 (e.g., modem, wireless transceiver (such as WiFi,
Cellular), a network interface (such as an Ethernet card), a communications port, or a
PCMCIA slot and card). The communication interface 517 allows software and data to
be transferred between the computer system and external devices. The system 500
further includes a communications infrastructure 518 (e.g., a communications bus,
cross-over bar, or network) to which the aforementioned devices/modules 511 through
517 are connected.

[55] The information transferred via communications interface 517 may be in the form of
signals such as electronic, electromagnetic, optical, or other signals capable of being
received by communications interface 517, via a communication link that carries
signals and may be implemented using wire or cable, fiber optics, a phone line, a
cellular phone link, an radio frequency (RF) link, and/or other communication
channels.

[56] In one implementation of the invention in a mobile wireless device such as a mobile
phone, the system 500 further includes an image capture device such as a camera 15.
The system 500 may further include application modules as MMS module 521, SMS
module 522, email module 523, social network interface (SNI) module 524, audio/
video (AV) player 525, web browser 526, image capture module 527, etc.

[57] The system 500 further includes a discovery module 11 as described herein,

according to an embodiment of the invention. In one implementation of said discovery



WO 2013/183957 PCT/KR2013/005026

[58]

[59]

[60]

module 11 along an operating system 529 may be implemented as executable code
residing in a memory of the system 500. In another embodiment, such modules are in
firmware, etc.

As is known to those skilled in the art, the aforementioned example architectures
described above, according to said architectures, can be implemented in many ways,
such as program instructions for execution by a processor, as software modules,
microcode, as computer program product on computer readable media, as analog/logic
circuits, as application specific integrated circuits, as firmware, as consumer electronic
devices, AV devices, wireless/wired transmitters, wireless/wired receivers, networks,
multi-media devices, etc. Further, embodiments of said Architecture can take the form
of an entirely hardware embodiment, an entirely software embodiment or an em-
bodiment containing both hardware and software elements.

Embodiments of the present invention have been described with reference to
flowchart illustrations and/or block diagrams of methods, apparatus (systems) and
computer program products according to embodiments of the invention. Each block of
such illustrations/diagrams, or combinations thereof, can be implemented by computer
program instructions. The computer program instructions when provided to a processor
produce a machine, such that the instructions, which execute via the processor create
means for implementing the functions/operations specified in the flowchart and/or
block diagram. Each block in the flowchart/block diagrams may represent a hardware
and/or software module or logic, implementing embodiments of the present invention.
In alternative implementations, the functions noted in the blocks may occur out of the

order noted in the figures, concurrently, etc.

The terms "computer program medium," "computer usable medium," "computer
readable medium", and "computer program product,” are used to generally refer to
media such as main memory, secondary memory, removable storage drive, a hard disk
installed in hard disk drive. These computer program products are means for providing
software to the computer system. The computer readable medium allows the computer
system to read data, instructions, messages or message packets, and other computer
readable information from the computer readable medium. The computer readable
medium, for example, may include non-volatile memory, such as a floppy disk, ROM,
flash memory, disk drive memory, a CD-ROM, and other permanent storage. It is
useful, for example, for transporting information, such as data and computer in-
structions, between computer systems. Computer program instructions may be stored
in a computer readable medium that can direct a computer, other programmable data
processing apparatus, or other devices to function in a particular manner, such that the
instructions stored in the computer readable medium produce an article of manufacture

including instructions which implement the function/act specified in the flowchart and/
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or block diagram block or blocks.
Computer program instructions representing the block diagram and/or flowcharts

herein may be loaded onto a computer, programmable data processing apparatus, or
processing devices to cause a series of operations performed thereon to produce a
computer implemented process. Computer programs (i.e., computer control logic) are
stored in main memory and/or secondary memory. Computer programs may also be
received via a communications interface. Such computer programs, when executed,
enable the computer system to perform the features of the present invention as
discussed herein. In particular, the computer programs, when executed, enable the
processor and/or multi-core processor to perform the features of the computer system.
Such computer programs represent controllers of the computer system. A computer
program product comprises a tangible storage medium readable by a computer system
and storing instructions for execution by the computer system for performing a method
of the invention.

Though the present invention has been described with reference to certain versions
thereof; however, other versions are possible. Therefore, the spirit and scope of the
appended claims should not be limited to the description of the preferred versions
contained herein.

Industrial Applicability

The present invention relates to an electronic device, a information display method

and may be applied to mobile device include a mobile phone device, a mobile tablet

device, etc.
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Claims

A method of displaying information of interest to a user on an
electronic device, comprising:

capturing an image of surrounding area via a camera of the electronic
device;

displaying the image on a display of the electronic device;

identifying objects of interest in a portion of the image as points of
interest (POI) to the user;

obtaining POI information about the points of interest;

arranging said POI information; and

display the arranged information with augmented reality on said image
for the identified objects.

The method of claim 1, further comprising:

detecting selection of a portion of the image by the user for identifying
objects of interest therein as points of interest to the user.

The method of claim 2, wherein obtaining information about the points
of interest comprises:

detecting a geographical location of the mobile device; and

using the location information to obtain POI information from location-
based information/service.

The method of claim 3, further comprising:

arranging the POI information based on distance from user.

The method of claim 4, further comprising:

displaying the POI information on the image as a row of thumbnails
corresponding to the identified objects.

The method of claim 5, further comprising:

detecting user selection of a thumbnail and displaying further in-
formation for the POI corresponding to the thumbnail.

The method of claim 4, further comprising:

detecting panning of the camera of the electronic device, and upon
detecting completion of panning:

capturing an image of surrounding area via the camera;

displaying the image on a display of the electronic device;

identifying objects of interest in a portion of the image as points of
interest (POI) to the user;

obtaining POI information about the points of interest;

arranging said POI information; and
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displaying the arranged information with augmented reality on the
image for the identified objects.

The method of claim 2, wherein the mobile electronic device comprises
a mobile phone.

An electronic device, comprising:

a video camera;

a display; and

a discovery module that displays information of interest to a user on the
display based on an image of surrounding area captured via the camera
of the electronic device;

wherein the discovery module identifies objects of interest in a portion
of the image as points of interest (POI) to the user, obtains POI in-
formation about the points of interest, arranges said POI information,
and displays the arranged information with augmented reality on said
image for the identified objects.

The electronic device of claim 10, wherein the discovery module
detects selection of a portion of the image by the user for identifying
objects of interest therein as points of interest to the user.

The electronic device of claim 11, wherein the discovery module
obtaining information about the points of interest by detecting a geo-
graphical location of the mobile device, and using the location in-
formation to obtain POI information from location-based information/
service.

The electronic device of claim 12, wherein the discovery module
arranges the POI information based on distance from user.

The electronic device of claim 13, wherein the discovery module
displays the POI information on the image as a row of thumbnails cor-
responding to the identified objects.

The electronic device of claim 14, wherein the discovery module
detects user selection of a thumbnail and displays further information
for the POI corresponding to the thumbnail.

The electronic device of claim 13, wherein the discovery module
detects panning of the camera of the electronic device, and upon
detecting completion of panning:

captures an image of surrounding area via the camera;

displays the image on a display of the electronic device;

identifies objects of interest in a portion of the image as points of
interest (POI) to the user;



12

WO 2013/183957 PCT/KR2013/005026

obtains POI information about the points of interest;
arranges said POI information; and
displays the arranged information with augmented reality on the image

for the identified objects.



1/9

PCT/KR2013/005026

WO 2013/183957

[Fig. 1a]

013

| 30INd3S

£ 30INd4S

¢ 30IAd3S

| 30IAH3S

—~61

S30INd3S

NOILYIWHOANI-40-S1NIOd

le—] AV1dSId

JTNAON
3d00S0HAD ANV
d4313N0H41400V

—81

A1NAON SSVdINOD

— /1

A

NOILVZITVNSIA
1d3ONOD
Ll
,
........................................ - J1NAON
S30IAY3S NOHA Ad3INOOSIA
d3TINd V1va dvN ANV
'SFOVII "NOILYIWHOLNI
LS3HIINIHO SINIOd -+ c3003q9vy 43N

J1NAON Sd9

—91

J1NAOW YHINVO

—Gl




2/9

WO 2013/183957 PCT/KR2013/005026

[Fig. 1b]
15 11
CAMERA MODULE |-
OBJECT-BASED 712
RECOGNITION
MODULE POINTS OF INTEREST
GPS MODULE 116 INFORMATION, IMAGES,
OO BASED AND MAP DATA PULLED
» | INFORMATION _TROMSERVICES
MODULE L,
COMPASS MODULE | ] 4
AUGMENTED |,
REALITY MODULE |1
ACCELEROMETER AND
GYROSCOPE MODULE |-
18
PROCESSOR
MEMORY
 CONCEPT
TOUCH SCREEN SVISUALIZATION
— o
TRANSCEIVER
LOGIC
/0 .
0/8
[Fig. 2a]

26




3/9

WO 2013/183957 PCT/KR2013/005026

[Fig. 2b]

il
i
an

[Fig. 2¢]
29A 20R

Eiffle Tower

Bulit in 1889 as the entrance arch
to the 1889 World's Fair.

Open until 10:00PM
{ICKETS:$20.00

75007 Paris, France
i




4/9

PCT/KR2013/005026

WO 2013/183957

e
e
o=
o
e

ov
, LE

-

e Qe 002

4Bl Wolj Ul slewWiue sjleuquiny| -
dol wolj Ul ey suid doiq -
'$850(0 JyBI0ds 8y} ‘Buirow $AOIS Jesn UsUM — [

"pPaUIWIP SI JUslU0D BulpunoLnNg
‘yBINods syl Uiylim 1sai81ul Jo 1U8IU0D
SUBIie pue ‘pPUNOIE BISWIED SBAOUI 1S E

N\

"apOoW 8JBAIJOR 0] UODI BP0 W
18A008I(] 8Y) SAB) ‘MBIA 8AIT BlIUM f




5/9

PCT/KR2013/005026

WO 2013/183957

4]

[Fig

YBI Woi) Ul 81eWIUR S|BUGWNY] -
doy woly ur ey suid doiq -
"$65010 1UBI1ods 8yl ‘Buiaow sdois Jasn uaym ~ E

"DWWIP SI JUSIUOD BUIPUNOIING
*301A8p BUINOW
51 Jesn ey} a|jym susdosl 1yB110ds [§]

/ U918 |0

1N0 1YBII %0BY 8IS SUODI [leuquINy]
puUR ‘MalA 1o 1no dn ajewiug suid doip
“UjeBe eolnep Ued o syels Jesn sy [



6/9

PCT/KR2013/005026

WO 2013/183957

[Fig. 5]

mm E_Um__mcgezf
| /

LS

[

e 4 5184 L00GL
we'g ‘[QJ SABIBNE} MUY :383.0PY

00°02$:813401
Wd00:01 I usdg

AR S CHOY, 6881 a1 O
|oie 80UBAUB AU B 688) Ul Iing

0] Bl

d6¢ ez V62

ov

'D8103[as BUO BY) 10) 1dBoX8 WIP SjrRUqUINY) ||y ~

"S[leuq Ny} JO MOJ PUIYag Woly dn 8pis spied uolewlou| — [ 1emol [eji3-|eugunul yiy uo edey Jesn [




779

WO 2013/183957 PCT/KR2013/005026
[Fig. 6]
-~ -7 T~ -~
26 yid AN
/ \
5 \
/ \
| 4 ]
| 3 )

Sorted left right with closest POl located
within the spotlighted region listed first



89

WO 2013/183957

[Fig. 7]

CAPTURE IMAGE OF SURROUNDING
AREA VIA MOBILE DEVICE CAMERA

— 51

DISPLAY IMAGE ON MOBILE
DEVICE DISPLAY

— 52

UPON ACTIVATION OF DISCOVERY MODE, DISPLAY
SPOTLIGHT SELECTION AREA ON THE IMAGE

— 53

IDENTIFY OBJECTS IN THE SPOTLIGHT AREA AS
POINTS OF INTEREST (POI)

— 54

USING LOCATION INFORMATION, OBTAIN, POI
INFORMATION FOR THE IDENTIFIED OBJECTS
FROM LOCATION-BASED INFORMATION/SERVICE

— 55

ARRANGE THE POl INFORMATION FOR THE
IDENTIFIED OBJECTS BASED ON DISTANCE FROM
USER

— 56

DISPLAY THE POl INFORMATION WITH AUGMENTED
REALITY ON THE IMAGE FOR THE IDENTIFIED OBJECTS

— 57

DETECT MOBILE DEVICE PANNING MOTION

— 58

PCT/KR2013/005026

DISPLAY CAMERA CAPTURE IMAGE ON DISPLAY

— 59

THE MOBILE
DEVICE IS NO LONGER
MOVING?




9/9

PCT/KR2013/005026

WO 2013/1839357
[Fig. 8]
500

| 511 |
' | PROCESSOR — STORAGE DEVICE |— 514 ;
| — 513 REMOVABLE  |— 515 |
MEMORY | STORAGE DEVICE
| oispay  |7o12 | communicaions [ 817 |
| DEVICE INTERFACE [ COMMUNICATION]
| COMMUNICATION LINK |
' [ UsEr INTERFACE | 516| INFRASTRUCTURE 5
DEVICE — 0/S —529 |
IMAGE CAPTURE |~ 15 | MIMS
| DEVICE 521
| sMs 522 |
| 16 |
|| epsmoDuLE EMAL  |-523 |
covpass . 17 DISCOVERY AV e,
| woDULE NODULE || pLaver [T
| | ACCELEROMETER |18 SROWSER 526
" | AND GYROSCOPE o |
| MODULE SN |
| | IMAGE  |-507 |
| 518 11— CAPTURE |




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2013/005026

A. CLASSIFICATION OF SUBJECT MATTER
HO4N 5/262(2006.01)i, GO6T 17/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4N 5/262; GO6F 3/048; GO8G 1/16; HO4N 7/18; GO6K 9/46; GO6F 7/00;, GO6K 9/62; GO6K 9/00; GO1C 21/00; GO6T 17/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: augmented reality, arrange, capture, image, information, object

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2011-0170787 A1 (ARNOLD JASON GUM) 14 July 2011 1-3,8-11
See paragraph [0014]; claims 2-3; and figures 5-6.
A 4-7,12-15
Y US 2011-0199479 A1 (JARON WALDMAN) 18 August 2011 1-3,8-11
See paragraphs [0020], [0034]-[0041]; claims 4, 7; and figures 1, 4.
A 4-7,12-15
A US 2010-0325563 A1 (FLORA P. GOLDTHWAITE et al.) 23 December 2010 1-15

See paragraphs [0036]-[0037]; and figures 3-4.

A US 2010-0195872 A1 (CARMELO VELARDO et al.) 05 August 2010 1-15
See paragraphs [0031]-[0033]; and figures 3-4.

A US 2012-0130561 A1 (YAN-HONG CHIANG) 24 May 2012 1-15
See paragraphs [0026]-[0027]; claim 1; and figure 3.

|:| Further documents are listed in the continuation of Box C. g See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
22 October 2013 (22.10.2013) 22 October 2013 (22.10.2013)
Name and mailing address of the [ISA/KR Authorized officer

Korean Intellectual Property Office
\ 189 Cheongsa-ro, Seo-gu, Dacjeon Metropolitan City, CHOIL, Hyun Goo
. 302-701, Republic of Korea
Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8288

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2013/005026

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2011-0170787 Al 14/07/2011 CN 102667812 A 12/09/2012
EP 2524336 A2 21/11/2012
JP 2013-517568 A 16/05/2013
TW 201140427 A 16/11/2011
US 8315673 B2 20/11/2012
WO 2011-088139 A2 21/07/2011
WO 2011-088139 A3 09/09/2011

US 2011-0199479 Al 18/08/2011 WO 2011-100535 Al 18/08/2011

US 2010-0325563 Al 23/12/2010 None

US 2010-0195872 Al 05/08/2010 JP 2010-539623 A 16/12/2010
WO 2009-039288 Al 26/03/2009

US 2012-0130561 Al 24/05/2012 US 8447437 B2 21/05/2013

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report

