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Global smart home companies are cooperating with each other to secure a platform to create a mutually compatible
system while competing technically. This paper analyzes the knowledge network of the smart home industry using
patent citation information. We identify the roles of companies in mediating the flow of knowledge among the five
sub-sectors of the smart home industry, CSP (Chip & SW Providers), NEM(Equipment Manufacturers), PP
(Platform Providers), NSP (Network Service Providers), and SDM (Smart Device Manufacturers). We also
empirically identify the level of contribution to the activation of the smart home knowledge ecosystem by companies
belonging to the OCF(Open Connectivity Foundation), organized for the Internet of Things and standards, and
non-OCF companies. The findings of this study can be used for formulation of positioning strategy and technology

planning of smart home companies.

Keywords: Smart Home, Knowledge Ecosystem, Patent Citation Analysis, OCF(Open Connectivity Foundation),

Brokerage Analysis, Network Analysis

LA &

srlEFe YENAS A28 A F] AHYE B3 F

AL 4 = FA 7S D3thLynggaard, 2019). &, A%
Aol ITE §3ste] AHEARe] He g BAF31, Qb g A&

o] 7bs 8t E dh= It FA ARl AHLE 2ol gHAo] X~
nfEgolgtal & 4 ok AEAHQ 2nEES YESY T 7
7] S8 FE 2, o] F, AE, 7t WE, 7] MY 2w
717] ol 230l grol A At 1yt HAl ~AnfEES
S92 A 710 @ E S5 AR E Y (Internet of things,
[0T) TR EE 7|NHC & ] A543 oluA] && ol =

32

o] gr01 2 QItHYu ef al., 2016). 2PFEE A4S Thrh-&
102 v FHOZ t)F= L 9 2H(Park and Park, 2014)
FUARNM 2tES FRE AR FEE A8 23.7%H
37%ske] 202090l 289% Ao & AT AR AW
(Kim and Hyun, 2019). 53] 2FIEE 4H 9] EH 02 A9l
By, 9] vlofE], A5 22 HAE 7| EE0] ke Ak
71EEd Aste] 2k o Hthedo] vk L TKKim, 2018).
T O 71 S0] 2rEE Aol Z1dste] Ak AEiAl
W 43 27 gstal JloBng AnES Azt
FAAE 1 IS ot 71 BB YAEE A A
Aol kegstr] $13k A5-of BaAdol S7kska vk

[ o

i

o] ATE MeHEr|etgn IUATH AU E - F 2(2020-0524).
T AZSAA : o)Fgd wF, 01811 ASA QT TFE 232 A& Z2EF 61535, Tel : 02-970-6469, Fax : 02-974-2849,

E-mail : hylee@seoultech.ac.kr

20201 8€ 19¥¢ A4 20201 9€ 39 FAE A4 20209 9€ 39 AA B4,


https://crossmark.crossref.org/dialog/?doi=10.7232/JKIIE.2021.47.1.011&domain=https://jkiie.org/&uri_scheme=http:&cm_version=v1.5

12 HAEA - A

“

I8y 2nfEE #H 71E AFE2 7I7IEY A
WE 2t EE A2 T 2 g 293 7]eol thEk A
TH(Kimet al., 2015), 20FEE 791 B 1 ofl 3k Q1) &
T %2 A7 Zheng et al., 2018), 2FHEE ] 7AA ES
2o 2 )9 A A7 (Kang et al., 2017) T 71 € 2]
A 2RtEE O] AA| SHO T 24 & gheo] gl &
& 22U EZ| H 8ot Al2E & Ajbste] T A
A HH A 2P EE-S A ESFE 97 (Reinisch er al., 2010) =
J 5 o] £oi 7] ghout AA A B M A= T8k 7]
171 2ke] AFTA o)) gk B4 & o] oA 2] Ykt g
ARG AR A B A ER NG FREVES A FHE
Zsfaetal AYE|A| ) EA S A FH 02 B = A=Tt T
¥ FRof| A o] F0) 2 9T Teece, 2007; Lee et al., 2015). 21}
EZ W IIHEY Ve rd R g oy B oA a8
A 437] sl A= o] A Bt AA A SHA A AEE A
4] 71& ANV A F2F otete Zlo] B asith

oo £ AT = ~EE A E 743 TR &
7149 595 Q& WA E nR o2 AnES A AE
A% 71 7 E5] /18-9Q1-8 A EE o83t 7| 7Hu)
3E =313, 59 (centrality) F43} F7)(brokerage)
g3t} 2ntEE A BE A 7199 B4 2 A
SES FHST T3 AEJEY 258 99 OCF
(Open Connectivity Foundation) 424 7] 43} H] 445 71 &] 20lE
S AN A 71 FE] 2ol ol thk Bl 4] & 3ot

o|% H =79 74 tha 2tk A 2o A= 71E AT
SEN A AR EG A 3 e AT HA BT 24
g ol thaf) A star, U ES] = Ao el 7] =3ttt A 4%
A= BAE AFE 7o 2 ~nlEE B 7)Y Y EY T
TR 2~0tEE AR A Yol A o] A4 855 A gt A 574
oJ A= OCF} Non-OCF 1% €] £4 & vlaatal, npA| gt 2o
ME A7 AR, 3HA| 2 oF S A RS A A g

g fo 4
x

o

K
N
off

il o
o
fu

e

(o3
R i

M

=
=

7

>

—

o

¢

1> fe (m
lo x Ho
o

NFEZ 4H e 2o g AMERIEY, H] HolE, AFAF
g 7l&Eo| ef A ZEsd Adetal 8l

o] Hyt}qlo] vk AL QITHKim, 2018). 71&
EZ 3 A= dFE AnESS Fds] Ag oA
g 7)ol 2 2H S 53] 2nEE Aol 2 g &
717159 74 W w2 AnES Mula A 2d g A}
QB 7)< Ze 9] 2ol tgk A7) s o] Fo AT
(Plantevin et al., 2017; Kim et al., 2015; Kim, 2020). Zoll=
20tE 3 AT M E 10T A B 27 53 gl
Son and Park(2015)2 & IoT 7] A& 3, & 0T VIEH A
71%, & 10T #d Mul2, & 10T 7|& B33 98, T 1oT
PE 71 Aot 9 Q1S EAsIH T ~ntEE 4

-

kol
m
o
o O
2 =
2 "
lo

b

ul

re

il

Lot

‘.o]

e

A8 A9 & s & AntEE Y] QIR ik A
TEEAN T8 Fofe 2UEES ARt AHEAR oA
I AAA el ok &7 A AR Yo vl A H BT
%2)0|th(Zheng et al., 2018). T ~PFEE 9] 7LAAES 913
e Beb Y P Tl AM e AA A D AA 2 Ao 7]
&5 A8t FAG A 2"E AlFatr] 913 Bek ZE U9
o] thgk A7} o] Fo FtH(Kang et al., 2017).

i, 5l 783 A THoln 7|H9 7=, vl=Y
2 2d 9 R&D AHE-S B 55 1P| THOh er al., 2014).
71& Bl EokdlA 53 R&D E52 T3 M9, 714, F
T 713 B=E AR A V& AGE U Ve TE S
Z74387] A% tiA A= AHEE 4 UK Trajtenberg et al.,
1997). 3] B4 tig o] AFE B3] 53 5 Ao
712 B34S 4 =0 (Griliches, 1990), THE E3] ol )3k
& NIEE A= 2ol 7]ed] AA 9 A% 7HAE 24
st 2 BT 3491 W o] 2h= 7H(Breitzman and Thomas,
2002)7} HEH o] F @2 Ao A B3 Q18 A& AHEEE
of 71, 719 2 A 22 ek Bl A 7)< g4l 7
29} A2 B 7}aA tHKim et al., 2014). 7]1%21Q] B ol A,
E3] 182 A V&9 7]4S At v 7% 7]
W EE A2 E oS3k b B AHS-E s T 2E(Kim
et al., 2015), 719 o] & & vlo|H & Xt 44 55 &
AU 71% R&D A tigk A e kS AR 5 ot
(Cho and Kim, 2014).

olo] 5] BA L B3] ~nfEE Hofo 7% 2 4] 5
= TA48he A% L o] FoIA ATk Lai and Xu(2016)<
T3 2HER Y 539 o /33 U F¥S FAA
o7 #48taL, 55 YEHA B SSAEE T 2ntEF
9ol 7] 3t 23 3l 53 TS wHeakith. WIPS(2018)2 <
232 2 DBE &85t ~ntER #ofe] dxd 53 &
4 5% Hdy] &9 B A9, 719 B8] 2 e d
& EAAY. T8y o] AFEL Wed] 539 UES

£ 18 stAa% T 722 3 (structural holes)S 7498}

AU 53519 & Ao & Befste o A, o) ARES
o] &3t ~REE 4 B 714 1Y BAE FesAU,
g 7149 1 A2 Y] 35S FetetAlE BT mEkA o
ARE Agste FAQ 7199 18 SR e $49
HAE oA A A B A 71 T BA A 2
A2 YA Z3hs A7 AT

A2 Qe A A2 9] A A&l o]2717HA] T2
H7go] upx] 2 o] e AAH shte] 7148 BAE o] F&
Al 2=Elo]TKSon, 2009). 24 ol A ElA B o] = AESHA
AE A7} B 2U 2~ W EL) T o)af o that 48 3 52k A
9+ o & A2+ i TH(Iansiti and Levin, 2004). 1 &4 el Al =
A A, A E A A 5 g BHOZ A HAUL
o, 1 FUAE AEAE B H, X2 55, JE& o=
FHETh A HATHGupta ef al., 2019). 3 HE A= 2



==

tE

A Al HAIAH e GHEE 2| 2E A Esh= | (Wiesner ef
al., 2016), o] ol A A A M)A = A 2 o] =, 2|2 9] ¢
3, A2 o] HE, A 219 7, A2 55, A2 of 1A, 2|2
o] F5, A 219 A& Mg B4 & vHESHA Hrt whebA
£3589 QA1&HA A& 3l AXME A 7= A4 &5
& ‘:'“3}04 A2 ok s A2 By 7Y 1FF2E 9ot
< 1<, 35 R&D, R&D A Fr 9} 22 7] <ol th & M2
= «V\Pé%‘ ofUet Ak AF 4 Y-S 9 AR

CEAEAY B A A S B4 8] 3 BH o' A
017:‘“‘ A o] de] 2850 gk, o] v ES] 9] A 73}
DAy 240 2 A AVEA Yol A A ) A=
SA-83 AA BAE sotetd AT 24 FEH = jr‘”ﬁ& T
AUt F FAA= NEA SQ BT AA A o] BAA &

< vobed = Qlohe A 0= el theFet 4k o A Ej Al ‘:'*-1

jo_l

o M| E9] A &4 0] &85 0] Fth(Lee et al., 2015). ool & &
FANE 2Pk g AEA ] T2} A4 o) %E&Lﬂ 9=
e = B8k, *&Eﬂﬁllﬂcﬂlﬁ WE 719 4EE AT
3. 97

3.1 vloJg] 74

2okEE A AW )% A T2E G 9
A & AToME 56 I8 FRE Ve AA S5 t&

ARE FE3th 53] & FHE A2 w3 55 g
ek g B & E38}7] w 0| th(Hu and Jaffe, 2003; Bhupatiraju
etal.,2012).

)= £ 4ol 522 20009 FE 2019 1087149 E5

glo ]Ei Oﬂ/ﬂ ‘Smart Home’ & 7| =7} Al 53 2Zo ¥3}
B 53] HolH & FEstth Aol A 7719 719 =
= ‘SMART HOME, HOME PLATFORM, HOME NETWORK,
SMART APPLIANCE, INTELLIGENT APPLIANCE, DIGITAL
APPLIANCE, GREEN HOME’°]t}. o] 7]9]E+ =54 HE
217143 3] (Telecommunications Technology Association, TTA)
NA 2REZS P35 7Y ER/E o] &3 thWee
etal.,2016). o] A A FEH 53] 2,18770|9, o] &
& E0] 014%5} E£3] 68,225713} o] EéiE | 540“1% 55
21,5347% F712 &89 +%
EHE éUPEf— w4 7e 55 B % 71% *J% 100th

e 120z welo) EPHL U B A8d 59
A B
Patent —
Al 4 B1 —

Citation Relation

Cited Cite

2oheE e A4 AEA 24

13

lo

32,57270& A3k, o] Efﬂ%/l sl 55 1o QS
A AR E vloefuo] & T3t o] Hlo =
E3 45 B3 g 7::,1-1 H} o7y —‘éﬂ&i—%}, 71
7] FAE B3] 918k 100%1009] 1% 38 (association
matrix) 2 12} W EE T} o] A% E & ohA| EIpAQL A7}
z‘z‘rE 913 ThERt AR cut-off value)oll tHE 7443} 241&

FeYate], Q18 314 50 o] 7HE 7HAA o] Ea 9|

i’lc HESY 7} 4H2E 4 9lE A o2 Adsiqit) o] & 7]
Fo7 2i} JA FE& FAI =, F 100719 719 F <)
£ 315 50 F=ol4 1HE o YEYINA AYE 7L

6071 =, 427‘4 o7 40709 7ol WES Ao EFH= Ut
o] 4071 7199 71EO 2 40%40 719 1+ 531 18 1 FE
= A FEA T, oWl 918 9 FEL 7Y 1 5
& BAREE gtofstr] s) & Sl AR WE o
Y| E9] J(binary network) Z 32} ¥ 35k 71 0. 2 o] & T}Fgh
A o] gdo] H& PEZ AFEH AT

Mo rﬁ (o

32 Y ES 3 B4

Aol M e s B A A2 Y ES] AE AlZs)st
T317] 914 Aﬁl A e AR T A}ﬂ
A7IHe ol SR E A EH A R 7Y 7
2| 2] LﬂE A5 Aistal Zutd A A oA &
At o A§sith W EY T £4-& 9138l UCINET
2 A 3}o](Gephi) & AHE-3] WES I A4 #d AXE
Skl V| EQ| 25 A Z43}8} 3 ThBastian e al., 2009).
ALV ES] A5 N3 v s3] a2 2714 34
ol A A4 4= e} WA 53 Blo] 3] Al E U &38h= A4S
Q& #A o we} BlolA AlSE Yoprh= s vebd
T Atk B 5359 Gl A4 559 oAM= 53
Alo] 53] BlolA A& AEetial & 4= 9o u 2 Alof|A
Wl BIOE Egshe= FEHE 19 4 Ut & dATolA]
= A A Bl A A2 bl FFe T 559 AT
Ho 2SS o BE 329 P E RS F A8
ATk AAZE B3 AL 5315 BA Bl 55171 Q) &8k A2
g A ¢-2 2|4 o] 50| EA| gt Asta, o] - EF
& HA 9 58 B 7199 A4 £F-2 of <Figure 1>
2ol Yepdth 55 Q18 BAE 7|90 & A= BAMA| A
*‘—ﬂ%ﬂ FHE AT AX O 22, BE A48 F4AR

0[-

1:101-

2

> 2 A

>

KR
=

a1 2 re tﬂ
ozi HE o e o

Patent
: Al B1 :

Knowledge Flow
Absorb

Distribute

Figure 1. Patent Citation and Knowledge Flow
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Figure 3. Number of Smart Home Patents
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Table 1. Top Five Firms in Terms of CPP and TS
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Table 2. Five Sub-Sectors of Smart Home Industry

Rank Cites per patent(CPP) Sub-sectors(count) Company
an Company Value CSM-Chipset & Software| Qualcomm, Intel, Broadcom,
1 Honeywell 185.333 Providers (5) Entropic., TexasInstruments
) Fujitsu 169.333 NEM-Network Equipment AIjrlSGrOllp,.CIS(j‘O, Alcatel-Lucent,
3 Nortel Nets 73333 Manufacturers (10) Encssop, Hitachi, Honeywell,. HP,
- Nomadix, UTStarcom, AerohiveNets
4 Nomadix 64.500 At&T. NortelNets. PocBroadband
5 Entropic. 61.333 NSP-NW Service » (NOFIE PElS, ~posroachant,
. Roamware, Sprint, Starhome,
Rank Technology strength(TS) Providers (8) TimeWanerCable, Verizon
Company Value PP-Platform Providers (3)| Google, Microsoft, IBM
1 Nokia 0.113 Fujitsu, Huawei, LG, Nokia,
2 Samsung 0.104 SDM-Smart Device Panasonic, Apple, GE, Samsung,
3 Ericsson 0.067 Manufacturers (14) BlackBerry, Motorola, Toshiba,
4 Sony 0.063 Philips, Siemens, SonyToshiba
5 Cisco 0.040

5. ZPLEE k] o] A] 4] AejA
5.1 APEE A9 2|4 v EYa

FHE tolHE v O 2 407 2P EE 7 Q1E8A BE
S TEAT 218 37503 & YAAE ALt o] Y E
9] A (binary network) FE| 2 20 EE X4 e A S
ok 20EE A AEA = Hrlo]l 2 EE Y ES A ZH S
Arete 719939 2UE LU EY A AW 2 Al Fdte 719
O Y 79T o R 749 & ATolAE B9
(Bloomberg) £} 91713 t] ol Wikipedia) 2] 719 A 2 2 Lee et al.
(2015)9] ATE vl R AnlEE 4 Ul 7T SR

NSP (NW Service Providers)

TE35FA T o] 5709] 7192 CSP(Chip & SW Providers), PP
(Platform Providers), NSP(Network Service Providers), NEM(Net-
work Equipment Manufacturers), SDM(Smart Device Manufacturers)
o]}, CSP+= RE=A| Chip A Al 2 Chip &% & 913 SWE A&
st 719E0] &3l Sl 7ol i, PP A § 5 Ak
ASW 75, Y A2 FRES AFdhs 719 EY 3ol
NSP= U ES I & 7] &(2ho| gto], &FF2, 4G/LTE 5)=
ZHA AL AR 25 Al gshe 7195 A EMS 54 ), Al
ol #5& THdhs 719 TolH, A o 2 SDM 2 21LE 7}
717158 AZ, fre, AMrlzdhs 71 olth 24 7143t 7]
ol &3 7)Y S-S <Table 2>9l F2J3lith =28 AnlE
£ 7199 VIES A& <Figure 5>¢F 2T} o] MES A9 ¥5
(density)«= 0.076, H++ 172 T(average degree) 2.950, ‘=2
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. - Time%nertggfeémdband %
: 61}1- - Roﬁmware N CsP (Chi_p_scit.& Software Providers)
ot - Nortel Nets 5 .s*"" frea,
* \ Q * T,
’o. - Sprint “' .“ - Texas Instruments ¢,
., .® 0 *
*a as® @ .
SDM (Smart Device Manufacturers) = =*===*** iy / %
ssntsiEn,, ol - Broadcom _ .
IRt - Huawei "% =- e/ Entropic. =
* * LA
o - BlackBerry ‘e % «Qualédomm ol
o B Nokia o = Intel o
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Figure 5. Smart Home Knowledge Ecosystem
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Table 3. Centrality of firms in the Smart Home network

Firm Sub-sectors Degree Closene?ss Betweenpess Eigenve?tor
In Centrality Centrality Centrality

Samsung SDMs 0.17 (1) 0.12 (2) 0.03 (3) 0.50 (4) 0.11 (1)
Google PPs 0.14 (2) 0.00 (10) 0.00 (10) 0.00 (10) 0.11 (1)
Broadcom CSPs 0.12 (3) 0.01 (9) 0.05 (1) 0.03 (6) 0.09 (3)
Cisco Ems 0.09 (4) 0.04 (7) 0.03 (5) 0.10 (3) 0.07 (4)
Ericsson Ems 0.05 (5) 0.07 (3) 0.03 (3) 0.17 (1) 0.06 (5)
Sony SDMs 0.04 (6) 0.06 (4) 0.03 (5) 0.04 (7) 0.05 (6)
AT&T NSPs 0.03 (7) 0.05 (5) 0.03 (5) 0.01 (8) 0.05 (6)
Qualcomm CSPs 0.03 (8) 0.03 (8) 0.02 (9) 0.01 (9) 0.05 (6)
IBM PPs 0.02 (9) 0.05 (5) 0.03 (5) 0.04 (5) 0.03 (9)
Nokia SDMs 0.02 (10) 0.14 (1) 0.04 (2) 0.11 ) 0.01 (10)
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S Wol dZ= o E 7Y §51F Bol ’W%ﬂb 7190 ®
A& Fdtta & 4 e gEAQ 7192 Samsung,
Google, Broadcom®|t}. 0] & 719-& Z2+9] 7] 4ol A 734

A9 A48 71 719 B, B 7115 0) E5 2 A Fo) 4
4307 W Eofl HA8] 7130] Ha, H49E fA57] 93
A B9 B3 AGH o2 430 B & Q. AA
Google® A%, 58, AW 5 A|lAZ o2 ol ALgal=
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Table 4. Brokerage Scores of Smart Home Firms

Sungsun Jeoun - Seonghee Kim * Hakyeon Lee

Sub-sectors Frim CD GK RP CS LS Total
Broadcom 0.00 0.00 2.00 1.00 9.00 12.00
CSP Intel 0.00 0.25 0.00 0.00 1.00 1.25
Qualcomm 0.00 0.00 0.00 0.33 0.70 1.03
Pp Microsoft 0.00 0.00 0.00 0.00 2.00 2.00
IBM 0.00 0.00 0.00 0.00 2.50 2.50
NSP AT&T 0.00 0.00 1.17 0.50 0.20 1.87
Cisco 433 6.00 6.20 0.50 2.08 19.11
NEM -
Ericsson 0.00 0.50 4.00 5.00 5.83 15.33
Nokia 0.00 6.08 0.00 1.83 6.28 14.20
SDM Samsung 41.00 42.50 75.00 11.50 37.95 207.95
Sony 2.00 1.00 6.50 0.00 1.25 10.75
Note : CD(Coordinator), GK(Gatekeeper), RP(Representative), CS(Consultant), LS(Liaison).
Table 5. Brokerage Scores of Smart Home Firms
CSP PP NSP NEM SDM
CSp LS Samsung (4) RP Broadcom (2) LS Samsung (5) GK Samsung (10)
PP LS Samsung (2) LS Broadcom (1) GK Cisco (2) GK Samsung (8)
NSP LS Nokia (2) LS Samsung (2) CS Ericsson (2) GK Cisco (2) GK Nokia (4)
. LS Broadcom (2 .
NEM RP Cisco (2) RP g:ccs"so(j)zz) RP Cisco (2) @ CD Cisco (2) GK 1;;1;1;11(;)(20)
Ericsson (3)
SDM LS Microsoft (2) RP Samsung (24), EZ gi?cﬁzim(;f) RP Samsung (28) S]S) lgzllcnsssl(l):llg(‘(t)ll),
RP Samsung (15) Sony (2) RP Sony (4) LS IBM (2) Sony (2)
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A FAH R 2 LT A ofF F1%jo] ol 4TS 5 §7 71¢e B2 ABAME Bol A3 =7] gl
Fot=A 2 shobslr] 7t ol gk olo] 24 /1Y 7+ FA Y o]w) SamsungS AT ZUE VESY A A AL dH=
&S ghotalr] 9l A <Table 5> 2ol 71w Wl 7199w & SOl HF A F S A8 JAl, S35, 0] ikt 21
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o}t E XA & ‘Smart Things'E &3l 7Hd 2 74| AdH] A
7} 7H5 3R R S, =] F o)1l BE|H 02 AntEE T30
713t 18t ol 2}, Amazon 2 Googledl| 4 Al&-3l=
L)AL} Google AA 2B ESLE AASI D, 44 F5 AE A
2 1=317] Y5k 95l SoftwareS A /e F UEE
2| ¥3k= =721 SDK (Software Development Kit)2 | -&-3h=
S sl w0 2 nE 7)ol 93RS m)x 1 gtk
Eo]gk A2 <Table 3>2] YA BA A= 9ol opd
Intelo] 7197 719ke] S70 BA| 419 49l 719 4%
ZAQ1d), AR 2 Intel > CSP 4250] AT Amazon EEHAE A
k= 2HES /WL 7| ER SA8kE T PP dldete
Amazon®] 7]€& SDMOIIA A8 = Q=% Al k= 59
T Age TS 7 HEA AR Btk &, JHHA
O 2 %39S PPE 7%= Amazon2 ‘T4, <A, <of
T 59 2PEE Ve BAR AlE S EAH R AFst
L& ~nES A AL AT v 2y 2~ 9 o] 84} 1
olE] 4712 ol 513 . ST 58] 29U 8 A
& 54 BARTE e ZL2E Ve R A V& V]S
Aefgro 2R 2ol 27 B B4 FolAE TR

Table 6. OCF and Non-OCF firms

A FehbA] ok Ao 2 SaE,

6. OCF&} Non-OCF #1¢] EA v| 2.

OCF(Open Connectivity Foundation)= AFEQIEIYl £F3}
AZA, BEFS 2]l A B AEE AdT .F &
25 Ao At A EE AHE AHUS AT AAA Yo
“1 WA A2QA B HF AHEA A e 4 AAA

S Al FEE AL AFES A A f'fhjr(Park, 2017). WekA OCF=
ZPFEE 71950 OCF 740l Bt Al 52 /it 1S<
Hod ‘:‘rE 7199 AlFH AEstA AHEIEY 7]es A8

3 AFS Aofete As BEdTh dA OCF 211Gl 7Hd =
o] 21]\‘\:‘ 7192 371 @ (OCF Gold Members, OCF Nonprofit
Educational Members, OCF Basic Members)oll 2% 4% 7|7}
olont, B Ao tiate] © 40719 719€ 7% S & OCF}
Non-OCFE 743l 2 o2 <Table 6>3} ZT}. <Figure 6>
<Figure 4>°] Y ES| 35 OCF Non-OCF 7Y 71908 &
Tt WESL ZE AT Aol

Type Compnay
OCF (13) Qualcomm, Intel, ArrisGroup, Cisco, IBM, Microsoft, Fujitsu, General Electric, Huawei, LG, Nokia, Panasonic,
Samsung
Non-OCF Broadcom,Entropic., TexasInstruments, Alcatel-Lucent, Ericsson, Hitachi, Honeywell, HP ,Nomadix, UTStarcom,
37) AerohiveNets, At &T, NortelNets, PpcBroadband, Roamware, Sprint, Starhome, Sony, TimeWanerCable, Verizon,
Google, Apple, BlackBerry, Motorola, Philips, Siemens, Toshiba
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Figure 6. Smart Home Knowledge Ecosystem : OCF Vs. Non-OCF
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Samsung¥} Intel S H]£3F 13712 7|1 W Z 44 ¥ OCF
2192 OCFol| 7F kA &2 71979 Y8 < vl 24 ¢
A= <Table 7> 2t} OCF 2192 Non-OCFZ o H] 3]

A SJ3F 98 FPHE 280, 1T A7 FFHL 150, Aol
Fg e o Tol7} Wk wekA] ke Agle] 414 st
ks 7)cala, 7)7] 7ke] 45 534 §A1E 918 OCF
Jol 7150l M W3 FUST & HFH 0 s}
@4 9k
Table 7. Comparison of Average Centrality between OCF and
Non-OCF
Degree Betweenness
Cluster .
In Out Total Centrality
OCF 3.7 5.23 9 44.52
Non-OCF 2.56 1.85 441 7.05
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TE AHREY, 559 A4 A% FAAe FdstA 7€
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2= Zo)7F ¢lar ©@A] OCF 1Y 2] 719 5] &itstA E3
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ok Bk S Avleh sk ockl 4
181k &b 2k 71500) A7) A ok o9}
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% 3= AllJoyn, oneM2M 53 22 THE A Al o] 14
3= o] Th(Lee, 2017). OCFE] Z4191 OIC(Open Interconnect
Consortium)= 7} 7]7] 7+e] 95 H3EE A 25| o] Skt
gFE Yo, BF 71€09] obd Qualcomm?] 71&€2 A
AE 74 A MEe 23 X3 FHo] AR
A A = A} o] AT Wal7ke aTARS AldE
B S Zlola, F& 71 el Fa FI R 719 A
A7F FHA ]—‘\:— okS Aojth. weba o] % d§E OCF=
AASE A A AA) 7FAS LS FxEHA AgA|

£ 719 Wit 0|8 § o] f-2 OCF= 23 /S F8
SHA| Al skAl AL, OCF WG9 71952 OCF A Fel| &
Sk2] & 71l Bl 7@ FFEORE V|IHE 1 9EA
9 EES 535171 wolxl Zolt}. mehA &% 2n}

KR
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q
ki

Bee 5

B 535 sl s, ol AL F Y I Bl $Al  EF AEA ) 1dstaA 3 7198 OCFol 71l ek
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AR 3 A4 IS FUNEY, o] A2 OCF 7Bl & o AZ& Y= iHolgdtn & 4 gtk
Table 8. T-Test Results between OCF and Non-OCF
. OCF NON-OCF
Variable p-value
Mean S.D. Mean S.D.
In Degree 3.77 475 2.56 1.92 0.014"
. Out Degree 5.23 471 1.85 223 0.027"
Centrality ;
Total Degree 9 9.07 4.41 473 0.041
Betweenness 44.52 102.51 7.05 24.81 0.217
) CPP 37.38 43.89 33.79 35.45 0.805
Patent quality ;
TS 0.04 0.03 0.02 0.02 0.018

p < 0.05.
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