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=

| 2~0}E LED Alzwlo] 7

|

at7] 4l

(Target technology)9 d#l= A
[e}

2=
=

7]
17
LED 7]&9] Bgo= <l
SHA T

°

&}l 2Tk, Sung & Lin(2013)

o
kel

=

7}s

ks
2utE LED 7]%9]

AGa AFEo] 2014 A 2018 Alolol 36.4 %7F 2

(e

|24, B dygo s AnlE LED Ala#e] 7|&EY

B

ERApNS
-

]

1l

"

R

s 7

o

Z o
=1

277 A

dolE 3% (self-adaptive weighted data fusion)S ©]-83F X~ulE LED A|=ElIS] A7

svhE LED BeplA A% b

2PhE LED Alz8le) V1Eg B4

1

o
o

o)

o

2WE LED AlZ=ElS
= E
ERLCS

|

R
.

WA

Al o] ¥
Chen et al.(2012), Kim et al.(2012)

B do X ~ulE LED(Smart Light Emitting Diode) A]Z~#l
HEH, Liour et al.(2011)
ulgbr] 2vlE LED Al~ElS Aol vl Fo Al

a1, ~ulE LED 7]&el 7
AZoOptics(2015)+= 2AmIE %

Team(2015),
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H e Ao EFEI A Y= ZAEFEE(IPC) FES =Z5 0 o2 B3I},
2 (Bibliometrics) ¥ 728 B Rofo] A AR},

Chen & Xiao(2016)& EAA A4S 3 Ad=i dolguo] oA 37 719EE dEste] ALt AA
AR (Bibliographic) 7ML /A7) Y38l Zhu et al.(2017) =& (Papers)olA] FZ3h
structure)o] 7]¥Fe I A AE1S ALS3FY T}

%
2
4
P
5
3

2184 (Citation analysis) &A4 A9 & oh& & &
A A (co-authorship) AL =714 54& AF3QITh. E3h, Yan et al.(2010)2 A&7} HR7HS w3
gt FEAA UEYD 245 2t 23ES BT AXE 19 JAL&EA Y #-e] .

olof wel, & Lo EFUHAES Y] Hd FeAA JEEAS 1HE F k. dubdoew ) A
ZFAQ B Al AlgEE dlolHE 7]9Ee Ed3g e 53EAY tiEd HE do|lH (count data)Sl
IPCRE2 FAET. geid EFEAS 98 E 712 E dolg 2@ (count data models)o] ZQsich. a8}
E5] &4 digh giFiEe] o] AFeAe BAATe AHedS EEeted o JHEE dHolE RES 1)
=] & Skth

wEbA ol st FAE FAsY] 98 B YA e FHEE HolH E’—%% o] &3le] 7|Yre} [PCREE H435)
= HHE ARbeE. 3, B dyoA s oA 7= IPCRE (e Ted BAE /\]”ﬂiu} Al

7}

(Visualization)©= 53 % 7|& ®E4A 7]|&9 dA#EX(associative distribution)E& Ipetst=d

£o]3}t}.

Leydesdorff & Bornmann(2012)2 53] dlolH wg& AlZ3lsty] Hal 24 %=(Google maps)E /\}4‘13}@3}
o

W3k, Zhang et al.(2017)& #&4 &F9] X34 #AE Ed37] $135t
Z}3l WS Aokt

i

2wt o A= wlo] x|t FAl(Bayesian statistics)E 7|WFeR 3t AlZbsl WPHS w#slal, o] AlZbslE 53
F}$-E dlolg] =97 (Patent count data modeling)el F7}3tc}.

Wowgel AA oA, AvkE LED Z1e] U@ AEATE Fa B wde] AAw oW AW 5 A
pS|

WA, ool W wolAel YENAS ol g3 |EEA FAPEe] AgHt WAl ALE Yoy B
sof SERE

, 1} 2]
Y 7IWE AuEd, 92E vlold 7]E(Text mining techniques)S ARS8}

9= 9 IPCRES 722 Vel ARE FEIT. o] 53] 7|YEEY IPCREE HANE
#k(Frequency values)2 HRFAQl 7FEE dlo]Holt}.

71E9 Be Aol W do]E (Frequency data)® 944 ©lo]¥ 4] (Continuous data analysis)®'HS A}
&3t EAHAT. 28y B a4 5EAES sty W% dlolE 4 (Frequency data analysis)
< ol g, Kim & Jun(2016)2 JJ-FolEEE (Zero-inflated Poisson distribution)®} &°]3 B3
(Negative binomial regression)< Ab&3te] 58 7]99=F 41518t o] WYL JHE dloly £4o A&
g de 2 7K 2l F sltoltt.

Be EFEAA $EHe @ AYHF(719E £E IPCREE)E S47F ofd A4 dolHolth. webd J1SE
tl ]Ei 2AS ARSslY] AW Z SHETFNE 498 davt ok, AA, $EHF7F JHE HolE o]
7] wjitol o]teEE XL (Discrete probability distribution)”} &€ 4 Ut} JFEE HolE B4 FF

AleEE FolSEFXE 319 ek 13 e SEd &S5 (Probability mass function)E 7FZIt}.
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#5441
— M sV
P — g — f# m>0andy =0,1, 2, ...
A7IA, me EolFREe] TR A=

e} B (Basic parameter)ol™ oHlE Ao}l Hs vepvith. Yo 7]

meliL, Yo HAt% molt}, E doM = ¥Eol3] 94 (Poisson regression)S 7h+E dlojy mdz 7FE3E
o}, Fol53ARAEe FolbEFEF 2 (Poisson distribution formula)® = I&}uE(n)E 7|Wte g2 v}, Fo}

2 FI2E dolE EAS 93 gixzel ot} ¥olHRIEE Algsle] vy o] FojR Xo
3k Yo FolsU = (Poisson density)S TETH(L(Y = yilX = xi). FolE3]AEA 2 d (Poisson regression

1719] 814 o5k ol sebrlE s Wt

=
S
o,
@
©
N
e
T
)
flo
[«0

84 2

m = E(Y|X) = eXp(}So + B1x1+ Baxo +-- -+ ﬁpxp)

4714, me Folzl Xol g vl slojAlsh =AY wate] gl Holgae] wpehveolrh. & el 1l
w4 2 = IPC= Apole] Awbde olsiaty] sla) wlol

2
dole= A7 7H(ReD) #elE 9% 7S B4 & e 783 Adolr. mebd B2 ATl TE

E3] A

45 93 53] dHeolHE AMEsigla, Ay EsEAUHE vlg sttt B Ao s EolEsEH A
2 (Poisson hurdle regression)™ =388 913 Ho]x|¢t HEA AN AT ANZ3E Ageitt. 7)o A
AA G Z2A AE AvlE [ED A]AED ]Esiols B ddge E V|EEA BAWHol AAEA ofdA A
|32 $ QA HoFEr

2 e mE wojX|et UEYAE 0|83 e A BN HAE WA 7|99 IPCREE 53EAdA
FEe}. o] e ESEAE AAHE] Y8 92E mieold ZWo] AMgHTE

Eoatgo A= R HolE ojel BAE wmlold #7|A] 'tm'S AMEET}. o] AXE O BARA o] FxeE
gojgoltt 48 Jlesstnz, T4 REHS Agste 534S 8 AE FxstE dolHE WEkste v

o
o
N
ofr
tlo
2

1,F

TZ3E dolHE SIEAES YehEe D(rows)¥, 719= & IPCEZEY 535 3 (columns)e]
(matrix)S F33h, PHo] a4xE 7+ 719= v PRV 54 E3EAA dAsts xS Yehdc,
T 1o =Al E owpel Zo], V9= F [PCREE He e Fx3tE 53 dojge xgHETh ey AA
EAHRANA 71912 4 IPCEE HolHE 7HE 34 Ed H o)Xt MEYAE VIRt R & AAIE F

A = 1 7HE dolg o]}, mEha] & g
Rdo] dasty ¥olFd 5 FEAS gt o] EE2 Mullahy(1986)e] 93] A=
= a

- =
o WE HolHE 03 0o e ¥Eom i Ao os] wHolgrh. s719 84 3& Mullahy 2
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[0084]
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[0087]

[0088]

[0090]

[0091]
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84 3

T, Y=

(1—m)e "mY
(1 - 7-() I—e—m)yl ’

PY=y) =

A7 m= Y =0, p = P(Y = 009 g, AL ZlE 03} 00] opyl F-E o2 o] sdn.
0x.t} FRER Ry

=7 0d o Y& xol & AxtEI, W=rt
Hoh, we A FolEIERde E3] 7]9=9 niriA

5 g B EEe] AA oo giidT]Ee] AntE
3l £ "Smart" @ "LED"o|t}. 3+, Smart 2

[PCEZ=+ Smart 2 LEDS] AMWFE AME
23 22 XolFsE AR S 1t

Model 1: (Smart + LED) = f (other keywords)

Model 2: (Smart + LED) = f (all IPC codes)

3|7 g2} Bl (regression parameters):® % 19 Fx3td dHolHE F Jle Aoty mdy wEomy
FAHEY. 2 ¥He 7]9= 2 [PCaE EAANE &85te] ~nlE LED A~ #-EE 319 Vs e Vs
A #AE Fetd 5 vt

=

2 dgol A 7eEAs fete] aEd thE HEE Ho At UIEYIE VW R 3 AlZbstoth. R oA
= HlolAt WEHZE 7|HteR g o] A|ZstE s&3Th. W|o)X et VES A= I E o]Ed 723 FAR
dolt}, o] Rulox S 2 Aw WMa= YEYFY msolth, Ho|X ¢t EYIAA dA43 AT E =&
Alolo] &% o]E=TA(Probabilistic dependencies)E WERTE. Wlo|X et HEL T X2+ d17]9 48+
49} 7ro] wrakA nl=s @ Z(Directed Acyclic Graph, DAG) o]t}.

214 4

GBayesimz network — (N/ E)

3714, NI B 7217 =E(nodes) 9t ol A (edges)E YEFATE. o A= Ho]A|QF HIEH AL == Alo]e] AAo]
o}, B dioa N& 7)9=9} IPCRE=E FA Y N = {Smart, LED, 7|e} 7|9=, ®E [PCHE=E ZdHEHY,
Fe 71928 =& IPCREE Alolo] 7143 #AE yehdd. w==t9 23353 (joint probability

function)©= T3 o] YERXITE

84 5

p(ni,na, ..., np) = p(n)p(nalng) ---p(np|ni, ..., np—1)

xS0l JI9E e IPCRE=E YeE=R, o] 274X 3E(Conditional probability)2 39 7]|¥9= E+=
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IPC=o] =5 FAsh=t AARdET. 7|&4 725 oldiety] g Ho|At VEH A 7wk A17hsh o2

T EAR AR

1A A MEAAAA Fomdd M8 HEHA +5.

20 FE49

2

B Y EA ko] T vESA HA.

1Alel A Ho]x|eF YEAAE 7utoz 3 A Z3E Y& +2e5L e F(structure learning algorithm)©]
AR, AlZEEE 9lal] Shaeke Mol At = Folxl 7l dlolElol tigk &7 e(Initial belief) o=
N, 271088 AFHEZ(Prior distribution)ol™ 718 dHolHe $%3<=(Likelihood function)®
A 7§21 ARSI (Updated posterior distribution)& oF7|ghth. o] digFe F 7k 7begh Wy, =
Alek71RE A 7 (Constraint-based approaches) 3 F718F 32 (Score-based approaches)oll ¢]&8k=t,
AF7INE Hzwo] BAA AL A% o 23 o]2F LYY (theoretical framework)E #F38}7] wi-
of ol& AM&?TH
2dA A =% =HA A7 (Conditional independence test)”’} F~Hrt}. o] HANA = E3TA W] 719
T IPCRES HENES T £2FAEdFE ARSI B 2ol HA dolHeE tedt 2ol A4

"EAR()"E "~ FFol| = T Y 1= FAY SEHSE HFES guey. 719E Smart 2
LED= A== (Target nodes)©]al 2 J719= % IPCEEE Ho)x|et HIEYA IgEel Ayner

(Explanatory nodes)o|th. X 2of wo]X|Qt U]
T 2% H g upgl wlo]X|et WEYAE o]

25 7wk ® 3 AQkE AlZske] VR s UERAIY

o] x|t M E A= Smart % LED ¥ F w25 MAWsts tdet === FAEY. 52 Smart 2 LEDE
Aele e ==E5r 159 AZo] 8% A9 M2 AZT & Jrt. gote], £ I A7tgl dye] B
A frejds glsty] sl 205 594 AARS FAsth, o, 2 ddeA= FEk(p-value)ol dig A
O 0.055 ARESHTE. =, pgto] 0.05KTH 2o FAA HAALA AT} frolsittal A8AES 4 At

oA E AA d2A FHEE ol A3 Wl MIEAE VWtew & AAsE FAld a1y =
ulE LED Al2®lol] i3k 7]EEAS 3t = 38 AntE LED AlAECA A& e 7]ES 3] e 2
o] wE AWAQl Aaks EAS EHoeR 2 ude wE AAA] A&Tbs Ve A% T4 2

HeE 7 AL Ba A

LED 7S 7

==
i3
ol
o
rlr
=
N
i
ol
i)

o, U AA A, AvE LD 29 A2Hd #dA® 55 dolHE olgdel JERAS
AgomA, L o] e /ERA Aol Aol HAl FAlo] @A AgW A FA
3]

WA, pE SSEAE AR S84 % NIPsel S8 uloleulo]zdd PAAT, @A A A 4E LA T
(KISTA)S] AE7bEe] Eee wol 2nbe [E) 29 Axdy 8 S84 £92 98 44342 3719

m
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[0109]

[0111]

[0112]

[0113]

[0114]

[0116]

[0118]
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ZAMA = (smart or intelligent or intelligence) and (light emitting or light-emitting or light diode
or led chip) and (package or module or circuit or pcb or board or panel or performance or maintain or
heat or fever or thermal or radiant or radiation or system or drawing design; layout or lay out or
lay-out; sense or illumination or body or signal or movement or motion or gesture or communication or
internet or correspondence or wire or wireless or radio or network or control or failure or breakdown
or break-down or trouble or remote or warning or material or ingredient or resource or physical or

part or component)

S, oflolsh 5, Sre] B Aol G SR AU, Pk} Hrlel AL A G e

) ) = e al
AdAaith. fad 538 "EHste] 4226700 MES A%lev, o] TelAM T, 4, vIE 59 dge 4
7} 304371, 18471, 9997deltt. k= 4x wid §5¥ 58] A4E ek agzoln

D

Bz, f83} T W ST 2vkE LED J1%o] @ 538 o wol SEagith Angoz,

& F=xs 5
2000 —‘F‘i%ﬂ—ﬂ 2ukE LED 2% A&~ dEE 55 S o2 S8l
of SliAfelA 7191 =
Blddolst tm' H7IAE AHSSHH

ANE E3o] tstel, YiE wlold HS A}%a
of whe A ool HaE vlold e 98 R Hlol

Sl Sl 49 10719 =8 IPCa=S 8k719] & 1o Asiitt. & 12 AvhE LED 2% A28}
TdE" 539 49 10709 F2 IPCEE=9F WIPO(World Intellectual Property Organization)®] 7|&AH oS X
e
¥ 1
IPC Code Technological Definition
HO5B Electric heating and light
HO1L Semiconductor devices, electric solid state devices
F215 Non-portable lighting devices and systems
1V Ifu11CFional fgature§ or details O.f lighting devices or systems, structural combinations of
lighting devices with other articles
C09G Arrangements or circuits for control of indicating devices using static means to present
variable information
GO9F Displaying, advertising, signs, labels or name-plates, seals
F21K Light sources
G11B Information storage based on relative movement between record carrier and transducer
COo9K Materials for applications, applications of materials
G08B Signaling and calling systems, order telegraphs, alarm systems

& 19 vERd A 10719 IPCEEE 2~vtE LED 7|&9Y /e & 938 vXe Ao 484 Ao, 2+

74 IPCREC sk 71Eo] o€ ~utE LED Ve 43S F 4 JdEA AYshy] 98 IPCaEE AEs)

Ak, 2 Ao wE AR PCaEE Syl 7195 Smart 2 LEDE 31719 84 63 o] F
57} €},
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[0127]

84 6
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(smart+ LED) = £ (H05B, HO1L, F215, F21V, G09G, GO9F, F21K, G11B, CO9K, GOSB) +e¢

A7 2f
EE

3t(error term)<

sh7] % 29 A3E Iy

R

e ¢ ~N(0,0%) gy w wye) e A Ao

of thstel FAA IS -

X* 2
— China Europe us Total
Estimate  p-Value  Estimate  p-Value  Estimate  p-Value  Estimate  p-Value
Control 0.0395 <0.0001 —0.0983 0.0155 0.0214 0.0511 0.0478 <0.0001
Lamp 0.0522 <0.0001 0.1150 <0.0001 0.0694 <0.0001 0.0633 <0.0001
Circuit 0.0187 <0.0001 0.0797 <0.0001 0.0459 <0.0001 0.0258 <0.0001
Power 0.0232 <0.0001 0.0430 0.2086 0.0540 <0.0001 0.0292 <0.0001
Device 0.0041 0.2990 —0.2465 <0.0001 0.0015 0.9087 0.0049 0.2030
Layer —0.0832 <0.0001 —0.2011 0.0007 —0.1550 <0.0001 —0.0844 <0.0001
Signal —0.0177 0.0006 —0.0049 0.8681 —0.0434 0.0009 —0.0296 <0.0001
Wireless 0.0400 <0.0001 0.3101 <0.0001 0.1358 <0.0001 0.0525 <0.0001
Material —0.0812 <0.0001 —0.2032 0.0017 —0.1780 <0.0001 —0.0967 <0.0001
Heat 0.0277 <0.0001 —0.3520 0.0004 0.1082 <0.0001 0.0380 <0.0001
o] A¥=HH pto] 0.05 WRkl o7 7|9=E Fe F vk AFl we} 7]9= 550 ofte] Apolrt g
ARk AREAQL A= AR vsivs S 29U 5 Ao 7 719 =] A A (Estimate value)i ’\U}E
LEDe thigt daFe] AeE yetdtt. & 9], TA(Total)elA 7199E controld #+#E 7]wo] 199 7}
@ w), 43 0.04782 AvbE LEDSE BAE AA| )% Aol 0.0478 WSIWE FAHATE AL ovE),
Aol #4240+ 5=, 9 % ﬂliﬂ EE HolHE ARSR 371249 Aoty & 29 AdE EYE 7HC
M AnlE LED 299 7 TEE ® 59 o] A4S
=5 el me Z)eEel o3 “AntE LEDT o eTERE dEhd ERoRA, & 5oX T
Control, Lamp, Circuit, Power, Layer, Signal, Wireless, Material % HeatZ 7|§to 2 3 7|&S E3 ~An}
E LED 719 Mol &S vk olE 7= & 2004 0.057%Ee] piks ‘bq. T4, V= %) A

W= T

A, B

®oag o e IPCREe] ©ld 7%
o] IPCHEZ 7)dlow 3 EARAN AxZ

[e]

Ao gl
A3 Aolt}.

Aot v R Ay, #A 2AE 719
LED A]2®lS 9%+ 7|Hk7|<%(Under lying technologies)S W%
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[0136]

[0138]

[0140]
[0141]
[0142]

[0143]

[0145]
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¥ 3

IPC China Europe us Total

Code Estimate  p-Value  Estimate  p-Value  Estimate  p-Value  Estimate  p-Value

HO5B 0.3315 <0.0001 2.2759 <0.0001 0.2541 <0.0001 0.3119 <0.0001

HO1L —0.1796 <0.0001 0.0910 0.7691 —=1.0355 0.0835 —0.1478 <0.0001

F21S 0.1471 <0.0001 —0.1040 0.9085 0.2351 <0.0001 0.1983 <0.0001

F21V 0.0372 <0.0001 0.9100 0.0142 0.1067 <0.0001 0.0670 <0.0001

G09G 0.0266 0.3145 —0.3980 0.6318 —0.7344 <0.0001 —0.0012 0.9610

GO9F 0.1465 <0.0001 —0.7724 0.6061 0.3659 0.0022 0.2450 <0.0001

F21K 0.0740 0.1584 =0.9757 0.2625 0.0688 0.5120 —0.1021 0.0250

G11B —6.4294 0.9406 —0.4168 0.2768 —3.2243 <0.0001 —3.2011 <0.0001

CO9K —0.9770  <0.0001 —0.6168 0.3789 —1.3882 0.0010 —0.9275 <0.0001

G08B 0.3501 0.0029 NA NA 0.3269 <0.0001 —0.0323 0.6040
F 3914 NAE= "not available"S oWt & oAM= AntE LED A28 ddd e 53] T4
&9l 10709 IPCREE ARESEIAINE, GO8BE S1&3hs FHS53 < Aol f17] wWhitel X Aol AA +#
o das drEsAs g & 29 71 E B4 499 VWWE pgkel 0.05 w¥kel [PCHE=E A Es)
ZlE Aol ARSI & 29] Y1 Ee] A9 J7WA = 2F IPCRES] 4R = AA ~vEE LED 7]
& GG ol
i 39 AIE ARRSte] = 69 Ve s E=Ealth. & 62 & dde] whe [PCel o “2whE LED”
o VEFEE UEhd =Holt,
NYEE Mo @ JlETast ud 0 PCIE JETEE GEd F4E A oA [PCAET} 7]
Jurt 5 Wl 7es ved] dEolth. = 5ol ®AIF 719 Ve xst v R = 6] =S
[PCRES] Aol 7|0 $EAEE w2 282 FAEY. & 68 Fxshd, IPCR= HOSB 2 F21V7F 2mf
ELED Al2gle] A 98 F5 me2, srlsh el Aol

HO5B: electric heating and lighting.

F21V: functional

lighting devices with other articles.

features or details of

wela] E 49 59 AWE ALEEe] ~ubE LED Al Z~E9]

oleis A
e FAY
= 7leld 5 9

lamp and electric lighting

1:1:@_’

. electric devices for heating

2mkE LED 8AbEo] 919 vl 7}HA]

=

Foodee A,
A=

T

7=l W3
o] Ai}+= ~Amu[E LED A
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NeAn A%

lighting devices or systems,

structural combinations of
7FeAdel gk EAHQl VES v

. functional features related to layers and materials

& A% AT
29e Az

: functional structures combining lighting devices with wireless (circuit)
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[0148]

[0149]

[0150]

[0152]
[0153]

[0154]

[0156]

[0157]

[0159]

[0160]

[0162]
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Ch @Al 2k LED Al2§1e] ZlE iAol ok B v el AlzEte]
WA = 8d2 Ao wE Ho|x|¢t YEYAES 5
2 Ho]XQF UEYIE o|fale] [PCRZEE AZtglet EHol1, & 8a WA

o
\

g 8d2 ¥ I 2 HolA|
St MIESAS ol &ste] 71 EE Al73e =y
HEYT 2u7t 2952 7% tig A7de] oS @Astact. webd 3o w=(IpeR=)7) 7bg B
dEAdds HolFy] wfel AvkE LED 7lEe] oy vl=el wis) Sl dueiAl AREL des o
= A TEE 2188 P Aoy, vl=mat f3jo] HupEnt

L 7a WA &= 7d9 AZst AdE ARgste] ZwbE LED Ylmel A4 e AR dF
AHEAE g 5 Q. odE B9, FIrolAE C09K7]%e] LED % HO5B7| &9l °§

| d3ke Frh. ®E, GlIBV]|&S AntE LED 7|&¥yk oflgl thE IPCRE 7|43 %E #Ho] ¢},
1B=E=7F b2 w=o dAuEo] QU] il @5 o EX|5H7] wjio|tt.

L 7a WA & 7d9] IPCER= AlZkst Adte} mpzbzbA g2 719 = 719k A2t A9l & 8a WA & 8de

W, FTe o]X ¢t Ve JYE HEYAE vwro g & AZFdAME M G5 FrtE velgTh, sk

Al Zbst Adke] shai AAS T A 719E 1] Ve ABAES Hotbd F vk dF B0, fHdAE T

9 Ao} Vo] 2utET|E] AFAR] IS WA= FoR yEigth. Ed, ZA7ES FAAVIES 3 ¢

FAHoR 2utEY|Ed 43S Fvh. wEbA A& s AutE LED 7eS FEsheE dl o] A= &9+
o]

Ut ol 244 o Sl

A 1A

2
ofy
4]

A2A: wa

B ogolA 7] AL sh71e) 71 s 9 IPCRES AREsto] S E AT

719 = A2 Smart ~ LED | Control + Lamp + Circuit + Power + Device + Layer + Signal + Wireless +
Material + Heat

IPCZ= 77 4): Smart ~ LED | HO5B + HOIL + F21S + F21V + GO9G + GO9F + F21K + G11B + CO9K + GOSB

sh719] 4= A9 7= F IPCRES] 215 Sy Ui #34 AdE veEg
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[0166]

[0167]

[0168]

[0170]
[0171]
[0172]

[0173]
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[0176]

[0178]

[0179]
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Z 4

Node Region p-Value
China 1.896 x 104
Europe 6.778 x 102

Keywords

s Us 5.081 x 10~5
Total 2148 x 1077
China 1.581 x 10~°
Europe 1121 %102
PG godes US 5.700 x 10~8
Total 2.200 x 1016

f90) A9E A ASE Adeat BE AWk BAGon folvaign. wehq 2w %

Awon @ Azs AW} BAHem feldvis 2
We = 9o hehdl wish ol AeE 819) !
= A 3

Akl o]t v F3 2vhE LED AlZwlel A AIAARD A% A
ZlETEE FESIH.

= 9E @ el me mEE AvkE LD A2EE A AAHeR AL Thed 7ad EARY RHoRA,
=98 Fxahd, B W T3, S, §H9 e8EdM FEF M AL M 7ES N R

A = , &=
ulE LED Al2ElS 93 A& 71ed 7w 22Y AETEe T3 LF{VIEES FUIEATE. oo ulE,
ED A 2=8S 93 AR A& 7Ms3 714 37 Y& 1A A& Ve 7y T

aduz AutE LED A" ZopillA, 719 B A2 Vs AS e flskel  “electric devices of
heating” , “lamp and electric lighting” , “functional structure combining lighting devices with
wireless” , ¥ “functional features related to layers and materials” ¢ 7]|&5S HF5dfoF 3. T3,
719 2 AG7]#S “control, power, and signal” ¢ #WHHE Frol J|e % 7|9 tAl JHH] IPCERE=S) @
HE VEES F590F g,

HO1L- basic electric elements
F21S- non—portable lighting devices; systems
GO9F- displaying, advertising, signs, labels or name-plates; seals

CO9K- material for applications not otherwise provided for; applications of materials not otherwise
provided for

GO8B- signaling or calling systems; order telegraphs; alarm systems

HEoutge w2 AP A4S o] gsle], KISTAY] AntE LED 7% AE/}ES =S wol &17)¢ 28 A& 7bs
3 Ve aES =ElY

1. basically electric lighting devices

2. wireless control system
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[0188]
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3. layers and materials

4. power signal
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Patent | Keyword; | Keyword, | - Keyword, Patent IPC,4 IPC, IPCpa
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5 Freq; : Occurred frequency 2 Freq; : Occurred frequency —

of Keyword; in patent; i : of IPGj in patent;
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EEH2
IPC code IPC code IPC code
1 2 m
=93

Patents related to Smart LED System Technology

lText mining techniques

Structured Data: Patent & (Keywords + IPC codes)

count data analysis Visualization using Bayesian networks

Extracted Sustainable Technologies

Selected Most Active Nation

Combining two results

Global Sustainable Technology for
Smart LED System
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Ry
Number of patents
600
500
400
300
200
100
0
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
onfumiial --g=-Chifg =——e— Europe @ USA
ZH5
' - N
China
Control, Lamp, Circuit,
Power, Layer, Signal,
\ Wireless, Material, Heat )
v
Europe 2 N us
Con_trol, Lamp, C!rcwt, Smart LED Lamp, Clrcurt, P?wer,
Device, Layer, Wireless, . ) Layer, Signal, Wireless,
Material, Heat ? Material, Heat
\
Total

Control, Lamp, Circuit,
Power, Layer, Signal,
Wireless, Material, Heat )

=6
-
China
HO5B, HO1L, F21S, F21V,
GO9F, CO9K, GO8B
\. »,
v
Europe [ 3 us
HO5B, F21V Smart LED HOSB, F21S, F21V, G09G,
L ) GO9F, G11B, CO9K, GO8B
11
Total

HO5B, HO1L, F21S, F21V,
GOSF, F21K, G11B, C0SK
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China IPC codes

M 308B.Chiha
s a ) a

Europe IPC codes

Gpe
Cpe

dpe

O
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US IPC codes

@ GOBB.US
5 R Il J;
e

21K.U3

EH7d
Total IPC codes
8B Tothl
Sinart. Total 9K Total
LED.Tot 11B.Total
5BTo 1K Tothl
01L Tot 09F Total
15.Tot 9G.Tofal
1V Tothl
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EH9
Global Sustainable Technology for Smart LED System ‘
1
[Integrated technologies]
/-\
Sustainable technology 1: electric devices of heating Technologies based on

Sustainable technology 2: lamp and electric lighting - control, power, and signal

Sustainable technology 3: functional structure combining lighting devices with wireless (circuit) -HO01L, F21S, GO9F, C09K,

Sustainable technology 4: functional features related to layers and materials and GOSB

1
[ China + US + Europe ]
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