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F A7 238 AME¥EEYH gy 3

APPLE INC 1 0.875 1 0.9583

MICROSOFT CORP 0.9319 1 0.2703 0.7340
SAMSUNG ELECTRONICS CO LTD 0.6335 0.7083 0.0929 0.4782
INTERNATIONAL BUSINESS MACHINES CORP 0.4345 0.375 0.2700 0.3598
NESTEC SA 0.0157 1 0.0013 0.3390

IMMERSION CORP 0.1832 0.5833 0.2363 0.3342

GOOGLE INC 0.3874 0.5416 0.0253 0.3181

QUALCOMM INC 0.1204 0.7916 0.0419 0.3180
BLACKBERRY LTD 0.2565 0.6666 0.0130 0.3120
KONINKLIJKE PHILIPS NV 0.1256 0.6666 0.0395 0.2772
MICROSOFT TECHNOLOGY LICENSING LLC 0.0523 0.75 0.0070 0.2698
NOKIA CORP 0.2774 0.4166 0.0530 0.2490

FUIITSU LTD 0.0942 0.25 0.3544 0.2329

SONY CORP 0.1937 0.375 0.0960 0.2215

SENOMYX INC 0.0104 0.625 0.0256 0.2203

UNIVERSAL ELECTRONICS INC 0.0366 0.5833 0.0287 0.2162
SONY COMPUTER ENTERTAINMENT INC 0.0209 0.625 0.0017 0.2159
FLEXTRONICS AP LLC 0.0523 0.5833 0.0048 0.2135

TEGIC COMMUNICATIONS INC 0.0052 0.583333 0.0410 0.2098
7124 0.0157 0.583333 0.0187 0.2059
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P A3AUY, Ul A]lA
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TN | u/ux Ssizor 212 334 9% A79Top 5) |

=H2EE 719 E
User interface for entertainment systems Content, configure, program,

Graphical user interface for manipulating soft keyboards Keyboard, touch-sensitive, gesture, detect

. . . . Event, portable, screen, touch,
Graphical user interface for interpreting a finger gesture finger-dragging, finger out of contact, finger
navigation on a touch sensitive user interface Navigation, touch, browser, pressure, gesture
User interface for electronic weaponry Biometric, target, control, deployment

22| 2EY 719
. . Speech, language, word, recognition,
Natural language voice user interface natural, provide
User interface with a directional sensing device in Gesture, display, tilt, motion, point,
portable device movement
Force feedback tactile user interface Force, feedback, computer

BEE | u/ux Ssieor 338 9% A7Y(Top 5)

F2AHY 719 E
Gesture user interface Display, detect, touch, gesture
. . Motion, gesture, module, control,
Motion controlled handheld devices handheld
Graphical user interface for use with a location . . .
tracking device Display, location, tracking
Graphical user interfaces for editing on a Display, detect, command, content,
multifunction device with a touch screen display gesture, user, interface, screen
Generating modular DOM (Document Object Components, browser, modular,
Model)-based multi-modal browsers multimodal, xml, document

&
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EE | uy/ux SsiRor 3

=2 2EHY 4gd  mad MEd Y
User interface with screen spanning icon morphing 0.0503 = 04166  0.2334 | 0.8622
Multi-screen user interface with orientation based
control 0.0330 04166 02248 05531
Systems and methods relating to user interfaces for
docking portable electronic 0.0330 04166 02248 0.4307
Graphical user interfacesI cues for optimal data path 00110 04166 02138 04125
selection : ) : )
Unified desktop triad control user interface for file
manager 0.0031 04166 0.2099 0.3768
Unified desktop triad control user interface for an
application manager 0.0031 04166 0.2099 0.3520
Virtual multiple sided virtual rotatable user interface
icon queue 0.0015 04166 0.2091 0.3518
UDP broadcast for a user interface in a download
and configuration gaming method 0 04166 | 02083 | 03502
User interface methods and apparatus for controlling
the visual display of maps having selectable map 0.0047 @ 0.3611 0.1829 0.3370
elements in mobile communication devices
Radiotelephones having contact-sensitive user
interfaces and methods of operating same 0 03333 | 0.1666 = 0.3336
€ 78 A9 =52
- 712 WK EE Fgolol E5F Top 471%L BE 7|Q0R e
- A9l B 71 AIAR EHolA Hofo] Ssjr} wiEsh 9lom 1 Hz ChEd
QEjHo|A, UZAA7 & FoPt HIEstL Q&
- 55 23219 A AA| S5 difer dq|HE SsiEn d¥S mefsto
Zh 71¢0] ¥lE ASLZors =&
- B8] 238)d 5 NAY FQESS oz 7t A|Ee] Ssue @3
nfotsto] silge] Al ARRor: 5
BEON | uyux seiRol 20 A77Ie] wlE AFRoKTop 4)
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APPLE INC 195  FAK OIEEO0|A 85 Xﬂﬁﬂg%ﬂﬁﬂhoﬁﬂmﬂ
MICROSOFT CORP 182 MAKX OB Lol A 39 MAKN QI Lol A
SAMSUNG 125 3?'}%&%53'}0%4 15 Iﬂiﬂﬂl‘f@ﬂ%xﬂ%
" T32L 3, 532 L A, =
ELECTRONICS CO LTD 3kHS] T MO[Al EHX| 0401 Al ALK
INTERNATIONAL ChEse QIE o], =& T
BUSINESS MACHINES 87  3xt8l mAMolAl &%, 16 5*35E%'§|1ﬂ||°|,$'|3”%
CORP MAKN OB o] A == o
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Fa A7 =EEUES = MUY SEH=E %Y  "Idid
Univ Pittsburgh 0.3684 0.7 0.9444 0.6709
Univ Tubingen 0.3157 1 0.4959 0.6039
Univ Freiburg 0.0526 0.75 1 0.6008
Stanford Univ 0.8421 0.6842 0.2598 0.5954
Univ Lyon 0.0526 0.75 0.9541 0.5856
Univ Paris 0.1052 0.8 0.7935 0.5662
Univ Washington 0.6842 0.625 0.3807 0.5633
MIT 0.8421 0.5789 0.1952 0.5387

Duke Univ 0.4210 0.6363 0.4430 0.5001
Univ Chicago 0.2631 0.875 0.3517 0.4966
Washington Univ 0.0526 1 04312 0.4946
Univ Calif Berkeley 1 0.3181 0.1612 0.4931
CSIC 0.1052 04 0.9681 0.4911
Northwestern Univ 0.4736 0.75 0.1976 0.4737
Univ Michigan 0.6315 0.6 0.1423 0.4579
Georgia Inst Technol 0.4210 0.7272 0.2136 0.4539
Brown Univ 0.2105 0.8571 0.2818 0.4498
CALTECH 0.2631 0.75 0.3126 0.4419
Case Western Reserve Univ 0.5263 0.6923 0.0605 0.4263
Zhejiang Univ 1 0.2272 0.0406 0.4226
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o

EETH | v/ux =220 212 354 9% A79Y |

EL Bk 7|19 E
Closed-Loop Decoder Adaptation for brain-machine Decoder, BMI, perform, CLDA,
interface

Control, brain machine

Analysis, mapping, tool, GUI
" . Grasping, control, hand, feedback,
Intuitive Control of hand prosthesis Mtuitive, prosthesis

Blind, voice, impair, mobile

Graphical user interface for DNA, RNA sequencing

Audio Environmental Awareness for Blind Users

RN | u/ux =220k A4 23 9% ATY(Top 5)
222H3E 7I9E
Brain machine interfaces for the control of movement Control, arm, patient, movement,

feedback, brain, neuron
Design of head mounted display for augmented reality D'Sﬂlgg/a_orﬁgﬁilé \ng?gh:(;fgﬁrm'
Generalized Brain-Machine Interfaces, Concepts, and

, Active, control, movement, brain,
Technology, Classification record, BMI, BCI
Visual, auditory, gesture cognitive brain-computer interface Neuron, control, perform,

movement, hand

Visual evoked potential-based brain-machine interface Record, control, application, BCI

EXT| u/ux =220 58 8% A7

S 2EHTY 719 E
Concurrent brain-machine interface Movg?hean\}i'ogeggﬂ?Foll\AEG'
Cortical control in brain computer interface Control, mor\)/;e(;?tehnéc%icBCI, cortical,
EEG-Based Brain-Computer Interface EEG, brai?ﬁgf)mgé%@?\%em BCL,
Fabric based wearable device Wearablre;,]eli:starig, health,

Directional information in neural signals for Decode, walk, movement,
brain-machine interfaces

treadmill, cortical, EEG
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PN ¥EY T34 NFY BE

HfOx-Based Vertical Resistive Switching Random Access
Memory Suitable for Bit-Cost-Effective Three-Dimensional = 0.1376 0.3781 0.2579 0.8622
Cross-Point Architecture

pamlX: A Graphical User Interface for PAML 0.0241 04509 0.2375 0.5531
Restoring the sense of touch with a prosthetic hand
through a brain interface 0.0314 0.3070 0.1692 0.4307

Film-Based Implants for Supporting Neuron-Electrode
Integrated Interfaces for The Brain 00024 03271 01647 04125

Relationship between intracortical electrode design and
chronic recording function 0.0362 0.2591 0.1476 0.3768

Cortical effects of user training in a motor imagery based
brain-computer interface measured by fNIRS and EEG 00314 | 01894 | 0.1104 | 0.3520

Volitional Walking via Upper Limb Muscle-Controlled
Stimulation of the Lumbar Locomotor Center in Man 0 02030 | 0.1045 | 0.3518

Decodin? spatial attention by using cortical currents
estimated from electroencephalography with near-infrared 0.0048 0.1894 0.0971 0.3502
spectroscopy prior information

Improving the performance of
poly(3,4-ethylenedioxythiophene) for brain-machine 0.0120 H 0.1750 0.0935 0.3370
interface applications

Brain Machine Interface and Limb Reanimation
Technologies: Restoring Function After Spinal Cord Injury 0.0048 0.1791 0.0920 0.3336
Through Development of a Bypass System
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Univ Pittsburgh 10 5| X2& OIEH 0|A 5 w| X328 ol H oA
Univ Tubingen 10 | X2 QEHL oA 6 | X=2d QIE Lol A
H A= QI oA,
Univ Freiburg 4 A4 QEImo|A, 3 L X2 9IHL|o|A
YRMEXF QEH o[~
| A=A QIEE oA, =& O|ElT
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EREN | uyux 71&ol 2212 22 |

2o2H |9 £3589 22{AH sH|8) =949 222H FH|3)
=X A1y 54(56.25%) 63(80.76%)
S AE X2 =3 YA 3(3.13%) 11(14.11%)
A2 2HA d1Y 39(40.62%) 4(5.13%)
_ Z2AL 0F2aj0|0] GITied 269(47.86%) 62(31.63%)
OF22t0[0f
of2ato|0] g 293(52.14%) 134(68.37%)
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€ J1&Eolo] ZBAES A9 £F0 AT Poloz To] O S5/ A
A B3 4 @ 551/ 9 W A Es 4 @ E5/=7 ¥4 Ul
= SAst JE ool
UI/UX E38]/=850} ool ula
Vo N N\ N\ N [ N\ R
L] == 32 & =2y x 32
=5 2 224 Exa i 224
([ cu  FH Gu } __cu_ - cu_ ]
® | virtual U1} { virtual U1}
| Gesture Ul : : Gesture Ul |
(Cvoiceur ¥ {  Voiceul | | Bciem) == Bciem) = Bciem)
0) [ uisystem =AUl system F=H Ul system | [ wearable Ul F=H{ Wearable UI ]

Prosthesis |
ntrol

[ Prosthesis
ntrol

- T Audio Ul
@l Lrsmonc I eceryy JSLTouct o B Aoorer | (ougem )
\ /. J /L VAN J J
€ E35/=5F 997t TA] 54 : Graphic User Interface(GUI)

- SsfRololr: TP). I &AL W 5
2ofoll Al DNA/RNA A2 913t GUL Java, R 5

> (53lEoF A+

30

M A7Y0R BRED ERYopE AT ¥
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stegoj(hardware) TAZA0]0] =5
softwaretz] 7|&

) Graphical user interface for manipulating soft keyboards,

FAY




HO® ETRI UjgjX2FA1A

Graphical user interface for interpreting a finger gesture, Authority
designation of graphical user interfaces (o4 & G5A4F 99), Graphical
user interface for use with a location tracking device, Graphical user
interfaces for editing on a multifunction device with a touch screen
display, Zoomable graphical user interface (°]4} £HA JA)

P (=FEoF H19d) Graphical user interface for DNA RNA sequencing, Graphical

user interface (oAt & G54 99), Graphical user interface for Java, R (0]
¥ 338 9o

€ E£35 /=53 JA7t =A] 59 : Virtual User Interface

- E3jRolo] A2 WY GTPROR LRHL Y] ERRoplE A4K 2

E5]#oofA= 71A], AR Aol TEFAIolH =w oM 7S Ao
T AP d1E
&80 A1) Virtual address bar user interface control

=
=
(=FHof A1FH) Experiment in virtual environment

€ 55|/=% 9497t A &3 : Gesture User Interface

F

sleof] S84 dtg99e= —‘ﬂrEElh o] =2wotll= Al&A 2o A+

€ E55|/=% 994y =A] &3 : Voice User Interface

- SohZotollM A& 24, AT 97 d7AF90l 58904 HH 7]eo] F2st
A&A 9 dYoa= A1Ho] 2d(Natural language voice)o] #= FA, ]2
S5} JAoflAE= global speech WA ZA|7F 21gh

€ E55]/=% 9494y =A] £3 : User Interface System

- QuPEQl Ul 7140] We] 9 Aojo] WAL 71 SAM R Ssjgolo] A4A, FUA,

- 1 T
B2 GRa dneiolel AN Buy

- AA T 71%0] X|&Ho2 F3st 9, FLo= AMEJEQJIHE A|AE MR}
2] @2, oju]x] Hlol] W Ul 7]2o0] EHstn Y
P (X&A &3 H19d) User interface with a directional sensing device in

portable device
P (5EA H1FA) User interface for displaying information
P (B SFA A1F9Y) User interface for entertainment systems, User interface

for electronic weaponry, Image data management, Controlling user interface

e



€ E55]/=% 9494y =A] £% : Brain Computer(Machine) Interface(BCI/BMI)

- EPopN BCL 71a5AP AISA £9, FUA. 2 384 A7delo] 24
9] 107 A ZAol] gt

- BCIY 7Ha7dsd, AlAAl(visual), A& #=A BCL 7]zo] A0z 1097 ==
wopl| 53] Fdshs ZleaAlold HAES Ak S ¥Rd VlefAls AT
v A9 oL 10871 Fes] Eesie AqaAlE ofdRIRE @7FA17 10

A+

HSL o ATZAY

i

\ A

(R&A &3 A9 9) Brain machine interfaces for the control of movement,

Generalized Brain-Machine Interfaces, Concepts, and Technology,

Classification, Visual, auditory, gesture cognitive brain-computer interface,

Visual evoked potential-based  brain-machine interface, Auditory

Brain-Computer Interface, Multimodal brain-computer interface

P (EHEA A3LId) Concurrent brain-machine interface, Cortical control in
brain computer interface, EEG-Based Brain-Computer Interface, Directional
information in neural signals for brain-machine interfaces, Brain-machine
interface for neural recording and stimulation

> (R FEAF A9 9) Closed-Loop Decoder Adaptation for brain-machine

interface

€ E5 /=5 99 =A] &9 : Wearable User Interface
- =AY Ul 7le3AlPE AIEA 24, 84 A9 25t Al
719o] ARg Ul 7leo] Al&A0R FHstal, AlE(fabric)7 9] AR8S tjulo]Aet,
dxAlofe} 2 e APE QAP0 EsthL Yl SR

€ S3/:2 gAY 95 53

- ATHA U JpEER 2e|AEE ARGl 2] shie] JjaR ojRodl Hes
olujgt
- 551N AEA &2 A49H Force Feedback Ul, £HA A1FA0
-1

Multi-modal Ul, &% 354 J9ojl= Touch U7} YX|gt
- =28 80M= &R S AP0 Augment reality?} Olfaction U7} Y&]
5t Al |5 F9olls Audio U7 $R]E
o}, U/UX 7|45} Zit A5
€ U/UX 7le=oF 789713
.

o A7}Z Gartner Hype Cycle(2015) ZAuto] wjA
AlA =&t Axt R AJAPER

SEE

o2



HO® ETRI 0jgfiA=FAdLA

- 53520k Y7|& Eof =& Zuts J|USUEA(HEY]), AYEA(ZE7).
Y=

Yl PADEY o] 713 ofslo] g W] Rolel
Aiks ANEAERSZ)), 71U 2AMES7]), 292A(EE7D), Fivle DA
(RI=g7N= F=2

Gartner Hype Cycle(2015) 34/32] Ul/UX 7]&-2of of3d

I Anerormous Veheles
Adwnced Aalyles Wim £ et of Thingy

Yl Gervica Dallowy
800 ccoucr o 5p0ect Tanisen

/
Smint Advincrs @ @ Viearsben
X ‘I ‘m‘a— Wearables

Speech-to-Speech Translation

Mero Deda Cantery
S (?I:fwb:’.. @ Consumer 20 Prntrg
@ tors Ly Qumtn sk Nalural=Language Question Answering

Meurotan i
Cdicen Utah.l'u [ ]

Cortecied Home .
Altecte Comguing @ %
2l Rcbots @
19 Syvem © 1yt Coud Computing
Brain Computer Interface TS
s Dol § i_?_
Argumented Reality -k
P L s i Gesture Control
" - [=]
v . £/

~E W Aaprerater @
A 1 Naalt
Q Agrac fky_,

B Conpuir biiace §
. -Lw lmua
o G

| e VirtUal Reality

Cuwkan Covpute) @
Crypaocurmncy [change

@ toncouse fenrg

@ ireogie Uty Tectingy

@ ot Securty
@ Vet Personat Avstarts
foart Dt
Aa el by 3018
Innovation ek Trough of Slope of Plateau of
Trigger Expectat Disillusionment Enlightenment Productivity
L
Tima

Yoars 10 manstream adopbon:

@ estan2ys @205 @ 5010y © more then 10 years ) obsoleto bolore plateay

- EsjRoe] QU4 Rof £ Aut 23/je] Quvl ZeiAH FoM 1274
S AR} slol Ao 2o AAIER] e %ol UEhdon] 7% gL Az
GUIO TS 7]%0 Lt NUI, 38 UlS SIAlshe AlAR0] paigl 71au8e
Uehfn] 594 @qeiclo] &abit 27 Fuasts dpgelolxlet 9u
27} 339) ofslel @elo@ slolm AtolZ TN AV QPR 2

goid 7leol FEsHl HErg



| Ul/UX £3]20oF 3%7]&2] Gartner Hype Cycle(2015) S41z}e] o] |

7IEY4 7IEH

=i EFTPY 3ajA
J|2ut ATHT12 = S AE{H ICE= = ks 22| 2H
™ T
HEH oy . -
o Speech-to-Spe g . IZ2 282
HE7| och Translation 2-54 Global speech user interface NUI o oiey 35
) ) XX =3
Natural-Langu Natural language voice user interface l&‘__r:‘mi‘o— 3
. _ |_=| [ o T
age Que§t|on >-10 Multimodal interactive voice response NUI ZE
Answering 10
system AT HH
. . X&=™ =
27| Force feedback tactile user interface l@T__r_L'mEm?— 8
— o T
Virtual User interface for entertainment X2 254
! _ L=| L HT o
Reality >-104 systems oul A7 12
Virtual address bar user interface 2 27 35
control ATLES
- 5y
Gesture user interface NUI oo 1
. ' SEH
Motion controlled handheld devices NUI ool 2
Gesture . SEH
WV ES=: P -5 c
=7 Control 2-54 User interface gestures NUI o oiey 13
Graphical user interface for NUI X2 28 20
manipulating soft keyboards (GUI) aayd
Graphical user interface for NUI X2 FEY 28
interpreting a finger gesture (GUI) AL
i ) ) Graphical user interface for use with a Gul SEH 4
location tracking device ATt d
i ) ) User interface with a directional NUI &N =3 5
sensing device in portable device ATLEY
Graphical l|JS'fer in'Ferfa;es.for e?driting Ul ETES .
- - - on a multifunction device with a
LET-E

touch screen display
Generating modular DOM (Document

. . ek
- - - Object Model)-based multi-modal NUI omoiey 7
browsers =hen
Multimedi i f NUI SN 9
- - - ultimedia user interface o0
z bl hical interf GUI SEH 11
- - - oomable graphical user interface oo
) . . User interface for displaying ) 8N 14
information A1HA
) . . navigation on a touch sensitive user NUI X2 84 33
interface o e e
| i 52 g4
- - - User interface for electronic weaponry - ooiey 34
) ) ) Authority designation of graphical GUI X2 284 35
user interfaces ALEA
32 3y
- - - Image data management GUI ooty 35
i i 22 Feu
- - - Controlling user interface o oiey 39

- Esjgololit 994 A9l 107]0] 2oAEY} slo|z Aoj2o] sl ulgo|
50%R =2 ERS

- == gYodE 25719 R7le 222 FoA 5719 S22E7L slol Alo] 29

e



HO® ETRI UjgjX2FA1A

ANEA] ke 7lgoln A2 GUISH NUIo| Bl 7|85 Ueidol GUl 3o
DNA, RNA A4 B9l GUIE 212 354 dpqielo] 43

- =RoololE A/iRAERS ol 14700] SeiAE F 12710] ZeAE} SUy
A9} 207)0] epcdeloe el n BCI Wl 7|&AAE UERY

- =Roololit 99 A9 107] & WP} sfolm Alol2o] hRE(ERS7]: TN,
7247 1), A7) 1Y)

2t ZYA s1A

€ Gartner] Hype Cycledq AZNUA(EIE7)2 AAlEl= BC 7|42 Eslge
ol SRR e wiRlo], =2l AT FRA Ardolmal opjat
A4 58 A7YY, FUH AT E s A7E|E A5A R ol

€ 2EX0% UPla % GUI 7142 Ast Ulgo] we} 2hs] d7sin] Qust o}
oln} ArjEos 747 (development) WAl E5|RiolA o 3| o] o]

AT e

L
HH
L

€ SsiBors wEY], ZH7), AEW7] YIRS EEsle2 WY oAzl
Njdog o]l 2-59 22 5-1040] sidshs 7140 Z2 Bmste v,
=Edolo]d Aresearch) TAle] HZo] Zstn] Zg71420] A7l
109 olA}el BCIoH Tatsl 7]40] At olAbg AHA]



| Ul/UX =F&0°F §%7]&a9] Gartner Hype Cycle(2015) 34dxte] of7]

7IEY4 7IEH =
Jew  anz ITVE SaAEY uE s

SAE Z2AH

T & A O
Ol +49 =9
HTHA| ojd . =
=z2IM o
Concurrent brain-machine interface su;m_:rl 1
o T
Cortical control in brain computer =N AL 2
interface g9
) z2H o
EEG-Based Brain-Computer Interface s.:.c;.m T 3
o
Brain machine interfaces for the A& =4 5
control of movement RS
Generalized Brain-Machine Interfaces, ol e
XN&d &9
Concepts, and Technology, ooy 7
Classification =ren
Directional information in neural SN HP 8
signals for brain-machine interfaces e
Brain-Comp Closed-Loop Decoder Adaptation for I 254 9
El=7| uter 104 OJ&+ brain-machine interface BCI ALHS
Interface Brain-machine interface for neural 2™ 3 1
recording and stimulation s
) zalxd o
Neuroprosthetic control 3':'0,—"01 ™ 13
o
Visual, auditory, gesture cognitive XN&E £ 14
brain-computer interface ALEA
Visual evoked potential-based X&X =36 15
brain-machine interface AAAS
Auditory Brain-C Interf RS S 20
uditory Brain-Computer Interface o og o
Multimodal brai interf, ASH SH 23
ultimodal brain-computer interface ooy
- ) A2 EA
Intuitive Control of hand prosthesis (;__rwq_'(;o 30
—_ o
Wearable device and system for SEX df 16
health Add
HZ7]  Wearables  5-104 ealtheare HCI o
R&x 5
Sensor based wearable system ool of 31
Design of head mounted display for X&X =36 6
2bA7] Augmgnted 5.104 augmented reality oul ALY
ae Reality = . o ) XEX =3
Experiment in virtual environment o0l of 18
[ o T
) ) z=2|x o
Gesture Fabric based wearable device ':'O:'m ™ 4
WEN:: W 2-54 NUI G
Control . i A& =9 26
esture recognition ooy
. . zalxd of
- - - Graphical user interface GUI suo?m ™ 10
o
. . =2l of
- - - Graphical user interface for Java, R GUI 3':'&‘01 ™ 12
o T
) ) ) Graphical user interface for DNA, RNA GUI 2 S84 17
sequencing ALHS
. ‘ NES LT
- - - Optoelectronic nose / Olfaction sensor NUI ool 29
OL:I o T
) . ) Audio Environmental Awareness for NUI 2 SEA 75
Blind Users = Re: Lo

©



HO® ETRI UjgjX2FA1A

IV 22 2 AN

7). a77Ae] ot
€ B AT AR BAUNES S ICTRO] Sle Yo 1
Framework® 75319100, she] ARl UL/UX 7lagole] 9% 479

L)

1

NEE DESMEREL

- UI/UX =28ok 23 334 A7golols BMI/BCIT 71&0] Z3elo] 9l

A4H &8 A7Go0AE BML dojelE, FZleuola B slao] L3wn)
YA A7GAINE BML HojelE, GUI B3 7]go] x3td

€ Gartner Hype Cycle(2015) 41 4Jo] 7]%0] ojaalo =58 % Aol
252 29w

o

- U/UX ¥obe E3i¥A Anz =59 §F A79%0 uls) =284 Fgz
=59 9% A7Y%o] 7tEY sfolm AtolZo] of gol Uy

- 2 8 AAS Uehl: Jl&Eobt ZtEY s1& WA WY asjgA
VA QIRIBHE ARl 9on] wREMe AWt SshENe Anurt e
Patspl mpte 4 9

@



U 71E A7 ol ARHARE

€ S5l9} =8 50| x|l ZRElE Ay 5o ofsN Ssle] FHxIzt HEEy
WlEl 212 WP ofsto] 2t ATEE 5] U =2 golge A5k e
7R 71E0] S e 2ustunt @

€ SY7]=o] H 7hs7do] Q= ﬂ* 71 dE A9 H22 WX|sH] st
2F 2

= T T
Jstle gol WolE s ARslwo] o8 =&9 i
7kt WAlo @ Hlolele] %Eﬂ}% 225tk &

el
re.
-
ua
<]
g

€ A X2 A 7)8F Girvan-Newman Z2|AEHY vH 23 @5 (Modularity)
7ige] &8-3 3l 7IE S2AHT WHENA AP = kA9 7152 AR

€ SoAEYS Foll =E5E ZeAE 2o #A% HA] ¢ 71edE FAE Q0|
ol WA olgatololzA ojnjE melstux}

€ Y A7F9 B e EE Al ARHE ARSI AR ZleEE

E51849] Zits £277]eR9] JAd7Iio] Ao B2 7]awoFs AAlsH
o= 3ol Axlesg A Q| 7|9 7 (development)S st W7 |=

€ =F32N9] A= £287]1&29 JAil7|ito] Atidoz 71 7]&soks AlAlsHH
ol Sof Adidoz FA7I1A AL 7[&9] Ailresearch)s 3t SL7|=S
E&sted MAsitty dHd 4 9l

ol WEEN SUolye B4 28
€ ) AREo20] Ago] WA J1eH HAwr} £ T TWIEE EEot
=sjsie] 2ol ula) cherolold A7) Baslel AE Asloks AR

AXPE Q= 7]8S SWesR EE5ch= =80 Aapt &S ngelo] =3
71&91 o]HAl 7]&(emerging technology)S AAJ5}7]0] A5t

i
J
2

Ane 59 =29 SW129 F2 uz, HERol 97 A7gYe
Pol et QMRS Fol V2SS HE T I3 V12718 5o BE s

€ 25272 55 =59 Y1) e duiz. SsjRol) AT IR I

e



Mo® ETRI njejxiziel s

Siets 7lent =2Eopld §A Edshs 9%
28 75

of. Aol g

re
-+
of
12
tlo
o
r
?
i
qn
2

ourst ofgatolol2 mtolstr] 9JsiA ofgatolojo] AE i AL oA
2o FEvte] Aojrt Wad

- 71a88710] ARl Holz WUY 7147 HES /o2 ofgalolojd] 43t
1eFAE 4 A1YYoR Yo He

- ofgajolo] Fo RUNES WAL 5 Ut 7ILBME Pt R Y WY
LR AL ARSI A TR BUE 4 A4S



2% Qu|e Rof W22 OfFt IE PuE

- Park et al.(2009)& Al
st on, Al WA T59 2
dlolH 2 Hgiste] 7|9 =S =elsty, & WAl 251d A= %*Oﬂ/ﬂ 7]%]
Higst7] sl oJu] fie ZI9EE AAISHRAL obR|e) qﬁloﬂ/\iL
== &l SsA=F AMdsto &

U 9dies f7e &5 YHEs 7‘1]’\]

rlo

- 2011d0] AMEl ‘Hl4s] TE]SAEEAL IAFAE BIA oM 2RSS RE
IPCZ 283 HlAE nfoldog 350f 7|&%ops Rmrs AAst] 2@
Eel=2 mojsln 257180 Olef SA7|42 ChAo R melgR AFe] 1%o]

Ot 719 Zte) dwhd m2d Ee 5o weAE A L fYlE
252 £3

FTHASAATA019 S SHLHLS B0l FUEA SYRors UZ
SPEES JPEstel U/UX old Mgstol eldye 43

Choi et al.(2014)2 5319 X|&£5 & B7F R 44 REZQ ZAS
ol FEEorE =3

Breitzman & Thomas (2015)& hot patentS Aolstil A|HO] &y}t Alsd
o]M-& Eoll next generation patentE 7J2]

ASHEEME St /27| Y A1 FAY S, 2011)

- ¥ Idof ma} o]2f7]&(future technology), A2i4do] Q1= 7]%&(promising
technology), A157]%(emerging technology), A17]%(new technology), Al
7]1<4(key technology) 502 ARE-

o



HO@® ETRI njefidizid1L4a

- S AR 7IEC R oo A X3, N2 JEE Yot AlRto] Huteto
Tef Ak 78780l =oKlL e MEA &= = 7I1&(Newly Developing

Technology)2 9]

- ZPIH SR0M AN S0 G2 SR Lol Y L SYL UA
e ), Y WA B AEA R 29t on|, JjEEos J|E FA
ZAA A120] o4 FHH ST W gl Ho2 Ko

- A2 S 1S YA 9sIA A Clojol 124g ol
> ERGe ZI9E HAE AL JI9E 29 A4 A
> SUgel 719s YUE 21, JI9E 29 A4 A
> 9GS 719E YUE 20, FI9E 29 14 2
b Aol J)gE MRS A, J1gE B9 % 2

Az cloo] 13 |
E i
|
ek yEIS
=
g
s
®
H
+
2mEs AFEn
FAMUELTE >

O Rz B I Algo] 2et H(0[EiS S, 2010)
€@ INSPEC tlo]E{Hjjo] o] HlAETlo]Y 7[H2 A-&sto] tlzff fAME7 |z
et AAVESD A T UYIES AMsts BYS oAFoRA
B57]% HUAAS o83 vlgf §Y7129) AP WEE A
- (I&} #p=44) INSPEC HojgH|o]~9] A&, ZAof, 259 Query-Keyword
% "Autonomous navigation' 02 A St § HZo]| &35HK] U= TolE A9
5tof 992719 Ad == &%

- (1A FAEDll) Az CF 20 74 o3 S3lste HolS thoe 3447)o)



19SS 2% F ATRARA U ABAC] ALL AX | &2 207]]
7191 A

2R1510] 268779 A=l 25

(2%t =lxEntold) 268770 Ad=olA 28770] TIPS sty A
A7 3O AHRE Fato] 7|43 AHoR W0l =L 154709 F|YE

e Sgshe AARAL) NeS Ueld. xFo] B AL A
!

2|
= O
Bl 8299 WARSHE Ao, yEol Walst ML 57

AdS o= Al L 2, 3, AAREEoR FREHI Qe oF S5t Yl EAl
BhE olx ¥ & S
D=8 WA A

UL ARl B2 JIYERA WHIA) HRlEHE Tl

2AHRR: =R WAISE KoL} AVFEO] B IIYERN APPTIO RIS 71%
BAbRe: QO AAGHA AE0l e TIYEE AR ofF @ 7hsAol Yt
1ol 7)%

> o YRISUA AR
she 7%

> aAbRE: SR Yot ARE0] MatEt JlgERA 4710 RIS T1E

o] 49 U 7K 7INES 45715 AUA 2E

i



HO@® ETRI njefidizid1L4a

AU 2 719 ZEZD ¥ g

1000 | R R

| H'H.qu;,m-rul‘Tu - Il-\:'-F'l o ; I
R |

B0 e BT J® ueF vaum Fier [
{ [ himare Acouksn |

G0 i— e Tumi: |:H1-l:|§-'|-|l| g il i

{_imem

I Q-
L] A0 M CE RN D

o |
.‘_ RACL Lo Rada

m L I.\‘I _-:' @Ilh.l:lf GUATEY
. y —- g W palcmn i

t 4 SH 7|9 YAES 0]&5}9
A Helk 7]91=7} Wikipedia ‘article’of
SEEA] %= 8% RFRJRVIR 7 =2t 7P H/io] =2
article §2 /7= A4, § 40719 #71e SEF &
- AtapAlr BAY |4 SHA-S Wikipedia®] ‘See also’, ‘Revision history 7]5-&
Z8sto] AW 11U =5

WPl 3R EYI 75 g

— W
e s ———n o
1N SN
‘\‘\\ 515-‘52:///“\\‘

<t 1 ,
NSNS e N
S S N sz e T B ANy




‘Net Miner & %3}o]

map buildingy} H= 7)<

olp
{F &
S
Mﬁ )
B
er <}
yjny Hﬂo
gt
LICE
K
o KO olp
K o%
7 ol
U o <k
W%
N ol [e)
H_L c__e o
H Ul ofw
R
° T o
CER o
TS o oo
A A

]

>
=

bl 9

=35

le=

W 7Rl Qi YA

DWPI

1=

5}

WIPOQ] PCT &

=
cpll

7}

|

(Derwent World Patent Index)

Kk

|

o

o2
H7REe 10902 &

Z1&2otl o
£E535] B L 71502 Y 5%s F&

» [PC=

il

>

TR

0D

B
[

]

2 QgAlxo] oJs) 5T HCPE Holet Awo] 14 glo

Hopy

T

N

mwo

<

ol

—_—
1o

J)J
_

i

wjr

olo
o

"
B

o

3

t 3R] e AR

9}

off ch

=
=

]

o x&H Ze|AE

o B
= ©

A
&Y

ols
ol

—

g
il

o

50~600014 A7

=
=

> O] S AE T7]
> 222H

€ A2

ESRISER

5

off o

=
=

RS
O O

alo
23

S BNl

= °IF 710l

2 Ford= A4 7= 7Y

N
T

EN =y}
=23

=



HO® ETRI UjgjX2FA1A

- AYA B2 28 ARA Ans AT 2, ur} ojn] 9

|
= —
M= M 7S F7es Agstal =59 21719 A7 tis A

- MAFERA ALS &85t G418 AM|(next generation)?] 2] =

(leading paper)S =AM

e a7y

Mg

- Q18 YEY I (citation network analysis) @ Q-E8HAZHE] Q& UEYIE
Aot ZelAEe 23

- A)ZTHE B A(time transition analysis)

T ZAM(degree centrality)© 2 leading paper& &9]

Y =2 8 e A&k =w=0] sl 77| iz sHd oSS RE

Lt ZA/0] S7lote ¥, T2 B89 =Ee2 U&dhs ===0] 7Y =R

L. T L W u

gho
N
£
Mo o
=2
ol

o = FAlMo] Zashk=s 7o e
mj7kR]1Q] 717H1} height(l=& FA14

-

v
Q
0
JoR
r
Mo
fupk
rEl
ne
u
z
i)
I_l_.
|
ot
o
ox.
K
_@
=
A
e

- A2 SAEY FAE AR AN = dE

- ARIE S0 A A1 EHRIOIA A =22 A-BAPIE &8 d9R=E A

€ 354
- 5319 o2 1x0] AP Wisto] g o5 Al

RN

o



citation vector: THfSt A} Fotofl &3t thE E5i=0) QsliA &5 sl

} E312 367]19] 714 subcategories Z1710] EF|S2HE Q182 dko 3l4o0]
= HEQ] FE= mdshl ol F2Ht A 7I¥e] S AEY
O 7= ool SS=2RH 2 Hlg= Q18] B 5552 7IeA 90|
AL 7H

citation vector 7|819] Z2{AEHS A|7|E2 488510 ZS{AEQ WS WAE

N

o
o
)
ol
==

23259 ARPE ¥st 79 g

growth contraction
e &
t — t+1

t — t+1

17743}
g HEP} 93 531 2eYAS0] PO 5] ATS T 4 Uk AL 53



&} %0 —~ 2 =
i - K oo oul pi > 7@ & o =
o~ = N e B o~ K K
v A " mr o~ 3 o o/ o
S va ™ S =N ay )
= = =l K XT O %0 I _._._| 110
. 7 D =K ] n — = oF
jw 5 ~ . = v A 5 T °
il g _ ~ X ~ B ~ ojn
: To®r T w za g L P
ol 9 o D K o W T o o
~ S xr i rr oS <
= TH of o) < ar L ~ — =
o < o o 7o/ NN K
o O =._._1_ ~ go o m_.o — _._.__n =T
T e "r i 0 = 2 ool "
. v -~ ~o . ! = | _l_l O_u D) _”__.E ~
= ™ ol” ™° — 5 O B. 5 o <O
—_ o0, st o . ~o *o - K ~
N Coor B° oy 7 ok N
T oL A %O B w Q@ oF T, NN -
< o < = a ] Tor KT
_I_ ~N _u._ o~ o © o _H_._ = =
= _ © B ol TroooE wr
_— By N LW o o %o ol o
__OL — ‘mal _n_O — E_ D m| K il H__ﬂ_ 110
do & & o S o = 5 K o o o <l
°© . B __A_._.__.e R —~ O~ " PR . ojy 1,_74_.w < =
o WY ey G @z T
L9 ~ N ~ oo — i E=E W
T o o <fu 7 N 0 o mnoEr S o= o
™ T I - R S i & s =
._.lA_I E._o QO 1_.U _:T To- r <t . o o~ o ]._Ull
R~ Aﬂ Bl dp CI B 3 w ﬂ_w]o % A %o =
ur mw n 7 mﬁ o &? K T w% 2 K op mw
. - . < 10 [
=T 32 24 wh H Mg T B =
on = ) | O~ AT.C Ln_l [ar7e) Mﬂ. I~ __O_l R 7 _,A_H_
SX B . 8% L ® v IR b ook Lo
X 33 wm ol W RO 3 ﬂ% = B @
) 2 : : < - o
$9 L pE 5T L 4% 2 2p o 2
B Bgo & 32 oo (A o =) or M L*Lm & &
ik T .2 T A o~ 2 = o WKl s THOg O =
o DB B gt = f S T R - V) PR S
T e ~ — mmt T m. Ay — ~ m_._l 0 A_l = _A_l — . \nu ar
= T Q@ wo S o .o g Koo B o i i *  oh
5 P S 58 T2 TT wg 48 5V pltoof
m l_l K . N . ._”Hl.._ ) ” . [ile} . ‘Ol —_ - - .ml
T gl o° G o m Py KT Ao Yoo W Fo Br
° O R S S - W T B
n m+ N o £3 T = 3 c) c} E}

ta)),

=

[}

SR> (eh=7d B A2

]_

=

te}

< AEat

K:l D()]_. E)

LIS

3] = 2Rl

al
]_

Aol A 7|5

73 Al
15-19.
1213-1222.

17(5):



o]

=SS gl (2013). CICT AAIS] Ao obF, Aote Ul 79 ¥4 &
g < A Gd-SAl A, 65 24-36.

SHEA| A H HOMALA ], (2014). <ZU] AEHFAMA AEfRAP.
B9l (2011). <&317]2(CT) AlZ2]|RE>,

7. (2015) REAE ARt vl -ARIAIE BAULR.” <KISA Report>(3t

11(3): 376-399.

Daim, Tugrul, Rueda Guillermo, Pisek Gerdsri, and Hilary Martin. (2006).
“Forecasting emerging technologies: Use of bibliometrics and patent
analysis.” Technological forecasting & Social Change. 73(8): 981-1012.

Freeman L. C. (1977). “A set of measures of centrality based on
betweenness.” Sociometry. 40(1): 35-41.

Gartner. (2014). Hype Cycle for Emerging Technologies.

Girvan M. and Newman M. E. J. (2002). “Community structure in social and
biological networks.” National Academy of Science of the United States
of America. 99(12): 7821-7826.

Glanzel W. and Czerwon H. J. (1995). “A new methodological approach to
bibliographic coupling and its application to research-front and other
core documents.” Proceedings of the fifth biennial International
conference of the International Society for Scientometrics and
Infometrics(River Forest IL). 167-176.

Korea Electronics Technology Institute. (2013). A-7echbrand 100 7] =

Kristina B. Dahlin and Dean M. Behrens. (2005). “When is an invention
really radical? Defining and measuring technological radicalness.”

o



HO@® ETRI njefidizid1L4a

Research Policy. 34: 717-737.

Newman M. E. ]J. and Girvan M. (2004). “Finding and evaluating community
structure in networks.” Physical Review. 69(2).

Noessel, Chris. (2013). “Cooper.”(http://www.cooper.com/journal/2013/05
/summoning-the-next-interface-agentive-tools-sauna-technology.html).

Peter, Erdi, et al. (2013). “Prediction of Emerging Technologies Based on
Analysis of the U.S. Patent Citation Network.” Scientometrics. 95:
225-242.

Porter, Alan. (2012). “Empirically informing a technology delivery system
model for an emerging technology: illustrated for dye-sensitized solar
cells.” R&D Management. 42(2): 133-149.

Shino, Iwami, Mori Junichiro, Kajikawa Yuya, Uehara Tetsutaro, and Sakata
Ichiro. (2013). “Detection of promising fields using time transitions in
cryptology.” IAMOT.

Trappey, Charles V., Hsin-Ying Wu, Fataneh Taghaboni-Dutta, and Amy J.
C. Trappey. (2011). “Using patent data for technology forecasting: China
RFID patent analysis.” Advanced Engineering Informatics. 25(1): 53-64.

Wolfgang, Glanzel, and Thijs Bart. (2011). “Using 'core documents' for
detecting and labelling new emerging topics.” Scientometrics. 91:
399-416.



S|

ghg ot ETRI Djeidefdia 7]&4A 725 71eg/| a7 Al
e-mail: gwangman@etri.re.kr Tel. 042-860-3933

ETRI 0]zt t4 7|a4MAd2s 71 dAa+A A%t
e-mail: kohsj@etri.re.kr Tel. 042-860-3874

2
>
N

SItE AYAARZY 25
e-mail: postman3@dongguk.edu Tel. 02-2260-8743

Mo
o
Mo

L B B s e
SRS B S P RN B e e I S i e ol [ R s
g 8 2016 5¥ 319

ETRI 5

305-700 ZHAl 5+ 7P = 218
K5} 1 (042) 860-3874, WA : (042) 860-6504

« 0] 1 BAO] U8 Ei FNE B00R AR BASH e

A 0 SHAS Falobl sl RojsiAl] uleic




www.etri.re.kr

ETRI Creative Opinion

E[CJOREES



