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Analysis of Technology Association Rules Between CPC Codes
of the ‘Internet of Things(IoT) Patent
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gt Aolok. HloJg] mloldS 93t @E AAQl RE o|8sto] CPC IFTZF 7I& A3 & T&ol9rh ol #lsl
20194 797HA] E31H0) 9% AF=EQlEYl(Internet of Things) ¥ £3] 6054 5 &%} CPC F&5 7HAE 3694
< 3eE AEFHA(Subclass) A B40199H. V& G A 24 2 AAZTF 22 CPC F=&= [HO4W
— HO4LI(18.2%), [HO4L — HO04WI(18.2%), [GO6Q — HO04LI(17.3%), [HO4L — GO6QI(17.3%), [HO4W —
G06QJ(9.8%), [GO6Q — HO04W1(9.8%), [GOGF — HO04L1(7.9%), [HO4L — GOGFI(7.9%), [GOGF — G06QI(6.2%),
[GO6Q — GOGFI(6.2%), [GOGF — G06QI(6.2%) £°]1l, CPC FE=Zt AT JZALS HAst 27 7|& AT 3= o
4l CPC FE&= GO6QEL HO4Loleh & ¢4t ATE E-8otd o g9 Ed5] AHRS dliddl & & itk

Abstract This study deals with the analysis of the technology association rules between CPC
codes of the Internet of Things(IoT) patent, the core of the Fourth Industrial Revolution
ICT-based technology. The association rules between CPC codes were extracted using R, an
open source for data mining. To this end, we analyzed 369 of the 605 patents related to the
Internet of Things filed with the Patent Office until July 2019, with a complex CPC code, up
to the subclass-level. As a result of the technology association rules, CPC codes with high
support were [HO4W — HO04L1(18.2%), [HO4L — H04WI(18.2%), [GO6Q — HO04L1(17.3%), [HO4L —
G06QI(17.3%), [HO4W — GO06QI(9.8%), [GO6Q — H04WI1(9.8%), [GOGF — HO4LI(7.9%), [HO4L —
GOGFI(7.9%), [GO6F — GO06QI6.2%), [GO6Q — GO6FI(6.2%). After analyzing the technology
interconnection network, the core CPC codes related to technology association rules are G06Q
and HO4L. The results of this study can be used to predict future patent trends.

Key Words : Technology Association Rules, CPC(Cooperative Patent Classification), Internet of
Things, Support, Confidence
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[2-3]. 32 ESERY V& &7 ZEE o8t
53] 71&9] 7l& 52 &4% ARlE= IPC
(International Patent Classification) ZE9] F
- AE g8oto] ARERIEY £519] 7]
& §ETS 245 AH4]9t CPC(Cooperative
Patent Classification)9] A4 EFAAE o]-&3}
of E5lo] ZgH V& B B4 HES Ak A
F51 9 CPC FE 7]9F HAVFA(G06Q) okl
A ARERIEY 71e9] Ve §EES BEAg Z3Ho]
5ol 3L, dlofg wiolgojA E-EH QU= A%
T2 (Association Rules) Tle]dS o]&sto] IPC
FE BNE AZsH|Z sFF 7.

A EsiHolMe 4% AdYgy " F
A 7d 7leEoKIB A, HHolE, FTE,
ARERIEY, A58 BE, A& F3%, 3D =Zd
B)E 16H 7|&EoHJIZAls, BlHeld, S

E AFE, b B4, AREEY, Asd =

2, Ag FUR, 52 MEEEA, AvtEAE,
WEY WAl AN, A5Y WA, Fg

A, A |z, 3D ZHDE S & jA
tol CPC ZE AA]of| F7sto] =HotATHS].
ESedold 59 24e 8% Ve Ed=S
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E3] JHE8HPatent Informatics & Informetrics)
o] F835A 1 QUTHIL. olo & Aois AHESL
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E5]E%19] CPC F=ZH uie 7l& Iy
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(measure)?l A A =(support), AFE(confidence),
FIE(fDY] 712 Ho= tha Al ZTH10]
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Support (A—B)=P (ANB) (1)
Confidence (A—B)=P(BIA) 2)
_ P(ANB)
~ pP(A)
. _ Confidence(A—B)
Lift(A—B)= Support(B) 3
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Fig. 1. HO4L 1/00 CPC Code Hierarchy
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H 3. AISQIEY 2 5519 SATE YA MY
Table 3. Legal Status of loT Patent by Year of Filing

A& HO4Wo] HO4L Htt A¥ 7]&eh= Ao
ot [HO4W—HO4L]®] ke 1HG FE=

HO4W<e} HOALS 43 B¢t A sfgdiet

B 5 XX &9 209 MEQIEL & E5{9| J|E e
Table 5. The Status of Technology Association Rules of
Top 20 loT Patents with High Support

Year Legal Status No. of
of ExposFiegist'Flejectlaband Withd|extinc| Patent
Filing | ure |ration| ion onnTe rawal | tion | App.
2019 5 1 6
2018 14 | 21 1 36
2017 81 77 12 1 1 172
2016 61 94 | 31 2 1 189
2015 48 | 78 17 2 1 141
2014 15 | 24 6 7 52
2013 1 2 3
2012 4 1 5
2011 1 1
Total | 225|297 | 68 | 5 9 1 605

B 4. o CPC ZEE 7= MY 2 E619) CPC 2

c g

Table 4. The status of CPC Code of loT Patents with

Single CPC Code
CPC No. of CPC No. of
No. Code Patent | No. Code Patent
Subclass | (Freq.) Subclass | (Freaq.)
1 A01G 1 12 G08B 5
2 A47J 1 13 G09B 2
3 A61B 4 14 G16H 2
4 AB1F 1 15 HO1R 2
5 AB1L 2 16 HO04B 3
6 B25J 1 17 HO4H 2
7 B66B 1 18 HO4L 157
8 E06B 1 19 HO4N 4
9 G058 1 20 HO4W 26
10 GO6F 5 21 HO05B 1
11 G06Q 13 22 HO5K 1
# 59 B3 CPC ZEE 7IA& AFEQAEHY

ud

£3] 3697014 AAEZ(support)7t

No &U_I)GBS) Support |Confidence| Lift
1 HO4W — HO4AL 18.2% 66.3% 1.3
2 HO4L — HO4W 18.2% 35.4% 1.3
3 G06Q — HO4L 17.3% 40.5% 0.8
4 HO4L — G06Q 17.3% 33.9% 0.8
5 HO4W — G06Q 9.8% 35.6% 0.8
6 G06Q — HO4AW 9.8% 22.8% 0.8
7 GO6F — HO4L 7.9% 49.2% 1.0
8 HO4L — GO6F 7.9% 15.3% 1.0
9 GO6F — G06Q 6.2% 39.0% 0.9
10 | G06Q — GO6F 6.2% 14.6% 0.9
11 G05B — G06Q 5.4% 83.3% 1.9
12 G06Q — GO5B 5.4% 12.7% 1.9
13 | A01G — G06Q 4.3% 94.1% 22
14 | G06Q — A01G 4.3% 10.1% 2.2
15 GO6K — HO4L 41% 51.7% 1.0
{G06Q, HO4W} — o o

16 {HO4L} 41% 4 .7% 0.8
{HO4L, HO4W} — o o

17 (G06QY} 41% 22.4% 0.5
{G06Q, HO4L} — o o

18 {HO4W) 41% 23.4% 0.9
19 | GO6K — G06Q 3.5% 44.8% 1.0
20 | HO4N — G0BQ 3.0% 45.8% 1.1
F HAZ AAE7 w2 FF2 [G06Q—

HO4L1#  [HO4L—GO6QIZ A Azx HFE

20999 FshE V& dTAd FFHL FEsA
tt. CPC ZEZ F&FL & 3111702 AXERA
o CPC ZEZF A 122 Hlolg ulo|d&

A3t @& A A9 RE 0] &3t
H 50 BXo] A7t 7 &2 FEHA
[HO4W—HO04L1# [HO4L—H04W19] AAE:=

18.2%% ZA, AlFZ(confidence)= 66.3%
9 35.4%% TiEr}h AFZ(A—-B)e A7 2@
gt 2794 B7F 2T FE P(BIA)E
[HO4W—HO04L]S] AF=rt Adaoz Eti=

17.3%°]1, AT 40.5%2F 33.9%= ThETh
[GO6Q—HO04L]9] FAELE 1Ht Fowmz A
AAANE Fds= GO6Q[ T, Ade, &
§8, A9L, #=g rE d=goz E3| F
et dlolg Ay AA® Ee ]9 HO4AL
(OAE HEO] AF ]2 A5 A IA T
Eli= 3
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Fig. 3. Analysis of CPC Code Interconnections
(Reconstructed the results in Table 5)

1 G06Q, H04W]

B 6. HAGD)E XX 49 5909 718 ot w2
Table 6. Top 5 Support Technology Association Rules by
Stage(Year)

Rules Support(%)
No. (AB) [112012~ |[2]12012~ [[3] 2012~
2015 2016 [2019(July)
1 | HO4W—HO4L | 205 219 182
2 | GoBF—Ho4L 11.1 9.3 79
3 | Go6Q—H04L 94 122 17.3
4 [Hoaw—GosQ| 77 10.1 98
5 | GOBF—G06Q 77 8.0 6.2
I9 32 & 594 AAE CPC ZEZ 7|&
AWY 2 A4S dAgoe =z st A|Z4E)

stoleh. 29 3004 g 4 Sl%ol G06QE
% 87H(HO4L, HO4W, HO4N, A01G, GO5B,
GOGF, GOG6K, {HO4L, H04W})e] CPC F=¢}
AZ=o] 9, HO4LS ¥ 57H(H04W, GO6Q,
GOGF, GOGK, {G06Q, H04W}He] CPC FE
AZ=ol Aot AERIHY T Es5|9 94
CPC ZE+ G06QE HO4LYS & = Qlrh

* 60 HARIE)E AT 49 5919 71&
A#/G 2L AT ®E 6914 EXo]
[GOGF«—>HO4LI= Hf ©AE A& FHA(IHA
_11.1%—29A_9.3%—32A_7.9%)5t1L Sli= wt
W, [G06Q—HO4Ll= F&0] S7HIEA_9.4%
=29 A_12.2%—39A_17.3%)5t2L ATt

ikl
HI
1%
.
©
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QEH(IoT) E519| 7I& Tt 7

AAEY ICT 7|57+ 4l

A AEJHY B399 CPC ZEo 93t 7&

L 7_'53 Zolt}. 20199 7¥7t

| S¥E AREQIEY B 59 605

53 CPC :“:% 7Hl= 36971 W2
ABZ#A(Subclass) 574 4513t

e AW A B4 AR AAETF B

T2 [HO4W—HO04LI(18.2%), [HO4L—

HO4W1(18.2%), [GO6Q—HO04LI(17.3%), [HO4L—

G06QI(17.3%), [HO4W—G06QI(9.8%), [GO6Q—
HO4W1(9.8%), [GOGF—HO04L1(7.9%), [HO4L—
GOGFI(7.9%), [GOGF—~G06QI(6.2%),  [GO6Q—

GOGFI(6.2%) =°ltt. AANE7}F 7H =2 32
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