Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.3.13

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 3 pp. 13-23, 2023

YEYD BAS ol8% I A7A 53 5T 84

1A, ssle’, MEs”

'ZNIUSD MANAHTEE, *ANIUNT IaZHE

] = =

Analysis of Patent Trends of Electric Vehicle in Korea Using
Network Analysis

. 1 2 1*
Minsang Koo', Hyewon Hwang®, Jeonghwan Jeon
"Department of Industrial and Systems Engineering, Gyeongsang National University
"Management of Technology, Gyeongsang National University

2 9o /%o BB olgol F7huel ket 171xieh AL 710l ol ST A4l WL ol
A7\ 7140 ol AAH deig @A GOz 16 A WFHS AN Sstel B AL F AR
wel 559] [PC TE9} Sy Z19ES AmEE Hel, LMokl AT 2713 B8l 749 FFL HerstaL, o]2
slgog ool /1% el WPHS sokith. o2 S8 UESD B4 IPC RE 84S YAstgon dve
WiEle), el 59 gé PEOENE AGA, Aol YENZ, B4 Zo| BFHo|n AAstEL 74 JRY B
o A9 7150 AU WITE HUA 2 A7 BETA! 7140 BAAA B2 L 7167130 0 A 2ol

Abstract As the penetration and utilization of electric vehicles increase, many technologies related to
electric vehicles have emerged. This study presents the direction of future technology development along
with preparation for continuous development of armature technology by summarizing and analyzing IPC
codes and key keywords of domestic electric vehicle patents by year. The goal is to understand the
trends of electric vehicle patent technology. To this end, network analysis and IPC code analysis were
conducted. As a result, it was confirmed that from simple components such as batteries and motors to
the development of complex and personalized technologies such as users, control, networks, and
communication, and technologies necessary for information exchange. It is expected that this study

could be used to preoccupy the competitive position of technology and discover technology opportunities.
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Table 2. 2014-2017 Network and Degree Centrality
2014 2015
§|§'Q¢
AWEI|
o-
ag
=9 719= =9 719= = 719 = 719=
1 £9(0.68) 9 SOC(0.31) 1 £9(0.75) 9 #=H0.56)
2 %7%(0.62) 10 79(0.25) 2 %74(0.75) 10 AR 2E(0.50)
3 A°1(0.56) 11 #2/9H0.25) 3 21%5(0.68) 11 AF8HE(0.50)
4 HE| 21(0.56) 12 AFH(0.18) 4 A°(0.56) 12 HAA1(0.37)
5 A3H0.43) 13 AE710.12) 5 HlE] 2](0.56) 13 £410.31)
6 218(0.37) 14 F4(0.12) 6 QF94(0.56) 14 %%71(0.25)
7 2A71(0.31) 15 314 82:0.06) 7 FE4(0.56) 15 Sto] Ha=(025)
8 QFH4(0.31) 8 F2]2H0.56)
2016 2017
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| X |
A \ 775 oim Hahoy
N
|ula
<9 7l9= <=9 7l9= = 719= <9 7l9l=
1 37(0.81) 9 14(0.59) 1 %%(0.95) 9 £4(0.52)
2 A101(0.77) 10 TE(0.54) 2 £9(0.82) 10 2717H0.52)
3 Stol =2 =(0.72) 11 5-41(0.50) 3 WeH0.78) 11 so] =2 =(0.52)
4 BiE]2(0.72) 12 415(0.50) 4 27(0.73) 12 A7(0.52)
5 TH0.68) 13 Z22)(0.45) 5 HiE21(0.73) 13 2E(0.52)
6 £2(0.68) 14 $%171(0.45) 6 % 5(0.69) 14 $77100.47)
7 15(0.63) 15 25(0.45) 7 415(0.68) 15 A191(0.43)
8 Z%1(0.63) 8 AEAH0.56)
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Table 3. 2018-2021 Network and Degree Centralityc
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1 Z%(1.00) 9 £41(0.66) 1 %7(0.85) 9 %7471(0.60)
2 A°1(0.91) 10 Z41(0.66) 2 Z4(0.8) 10 Z3(0.55)
3 HiE] 21(0.87) 11 H0.66) 3 HiE}2](0.8) 11 E(0.55)
4 £9(0.83) 12 A1¥(0.62) 4 1(0.70) 12 slo]BE|=(0.5)
5 A15(0.75) 13 Z%171(0.62) 5 £4(0.65) 13 415(0.50)
6 A1(0.75) 14 AFEAH0.58) 6 410.65) 14 F2H0.40)
7 A%(0.70) 15 F4(0.549) 7 AHEAH0.65) 15 ZAHE(0.35)
8 71%(0.70) 8 Y EL=(0.60)

2020

2021

Wy

c

+9l 719= &9 719= 9] 719= <9l 719=

1 9174(1.00) 9 %4 2(0.80) 1 %7(1.00) 9 541(0.81)
2 34(0.96) 10 AA17H0.76) 2 A2(0.96) 10 415(0.81)
3 i E2](0.92) 11 #14(0.76) 3 i E121(0.96) 11 41E(0.81)
4 H90.84) 12 F2K0.76) 4 #101(0.92) 12 F2742(0.77)
5 TE|(0.80) 13 $77100.76) 5 14(0.88) 13 F3(0.74)
6 #2(0.80) 14 A19(0.73) 6 #12(0.88) 14 A19(0.74)
7 5-41(0.80) 15 Z3(0.69) 7 A(0.85) 15 FH=H0.74)
8 A22H0.80) 8 #(0.85)
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Table 4. 2014-2021 Top IPC Code

2014 2015 2016 2017 2018 2019 2020 2021
HOIM HOIM HOIM HOIM HOIM
B6OL BGOL BGOL
(A method for | (A method for | (A method for | (A method for | (A method for
lst converting converting converting converting converting (propulsion of| (propulsion of| (propulsion of
ichemical energychemical energychemical energyichemical energychemical energ electric electric electric
directly into directly into directly into directly into directly into propulsion propulsion propulsion
electrical electrical electrical electrical electrical vehicles) vehicles) vehicles)
energy) energy) energy) energy) energy)
HOIM HOIM HOIM
B6OL BGOL B6OL BGOL B6GOL
(A method for | (A method for | (A method for
st (propulsion of | (propulsion of| (propulsion of| (propulsion of| (propulsion of| converting converting converting
electric electric electric electric electric ichemical energychemical energylchemical energy
propulsion propulsion propulsion propulsion propulsion directly into directly into directly into
vehicles) vehicles) vehicles) vehicles) vehicles) electrical electrical electrical
energy) energy) energy)
HO2J
GO1R B6OW B6OW B6OW G060 G060 G06Q
3st| (Measurement @ syste'm for (Vehicle (Vehicle (Vehicle . . (Data
of electrical storing Operation Operation Operation (Data Processing(Dara Processing Processing
A electrical System) System)
variability) energy) Control System)|Control System)|Control System) System)
HO02J HO02J
B6OW G06Q GO1R Fl6H G06Q BGOW
4st (Vehicle .| (Measurement ) . (Vehicle @ SYStefm for | (& SYStefm for
. Data Processing . (An electric (Data Processing . storing storing
Operation of electrical X Operation K K
System) o device) System) electrical electrical
Control System) variability) Control System)
energy) energy)
HO2J BGOK BGOK HO2J HO2J 60w
G06Q HOIR
(A system for | (Propulsion (Propulsion (A system for | (A system for .
5st] . - - . - . (A current (Vehicle
storing engine or engine or  (Data Processing storing storing ;
. L . . . collector) Operation
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