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Abstract

In recent years, technological competition in the automobile sector is accelerating. This study analyzes
the status of patents from a global perspective of three promising future items that Korea has selected
as core technologies in the field of autonomous driving,. And the technological cooperation ecosystem was
identified through network analysis centered on scientific metrology. As a result of the analysis, it was
confirmed that the growth of individual technologies has been strengthened in recent years, and although
key source technologies have been largely preempted in major global countries, a close cooperative ecosystem
between institutions, companies, and universities in major countries has not yet been formed. Specifically,
the US and Japan have the technological leadership, while China is rapidly rising, and Korea is chasing
after it as a latecomer. Therefore, it is necessary to continuously strengthen technological cooperation
such as R&D of core technology to overcome technological limitations and strengthening of infrastructure
construction, attracting excellent foreign talents and international exchanges. This analysis is meaningful
in that it explores the global status of Korea's technology and the possibility of technological cooperation
from various perspectives in the future from the viewpoint of preoccupation of future technology, rather
than grasping the trend of a specific technology.
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(Table 1> Detailed Keywords by Item

Lidar module for 4D sensing

AP for integrated signal processing of fusion
sensors semiconductor material

V2X communication

- FMCW(Frequency Modulated
Continuous Wave)

- LiDAR(Light Detection and Ranging)

- 4D sensing

- Autonomous driving

- class-1(eye-safety) 1550nm

- photonic integrated circuits

- SWIR(Short-Wave Infrared)

- ADAS(Advanced Driving Assistant System)
- ECU(Electric Control Unit)

- Vehicle Dynamic Control System

- Electronic Stability Control System

- Smart Cruise Control

- Autonomous Driving Vehicle

- ASIL: (Automotive Safety Integrity Level)

- 5G

- Terahertz

- Autonomous driving
- Smart mobility

- Connected car

- LiDar

- Radar

- mmWave
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for 4D sensing fusion sensors semiconductor material
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<Figure 2> Percentage of Patent Applications by Country

(Table 2> Technology Promises

Item , YCAGR(Com’pour,ld Annual Growth Rate) previous comparison
05~"14(A) 15~19(B) GAP(B-A)
brocessing of Tusion sepsors | 6-59% (A) | 8.11% (B) inrante e e
VD ondtctor material | 14.96% () | 7.65% (B) decreqne e

Table 3> Number of Applications by Country

Lidar module AP for integrated signal processing V2X communication semi
Ri%nk for 4D sensing of fusion sensors conductor material
& Name Country|Num Name Country|Num Name Country|Num
BOSCH GMBH
1 ROBERT DE |154 DENSO JP 182 DENSO JP 107
2 WAYMO US [100| TOYOTA MOTOR JP 107| TOYOTA MOTOR JP 95
GM GLOBAL TECH
3 OPERATIONS us 78 HITACHI JP 68 HITACHI JP 95
HITACHI
4 DENSO JP 40 AUTOMOTIVE JP 53 Hyundai Motor KR 61
SYSTEMS
5 APTIV TECH us 38 Hyundai Motor KR 46 UNIV JILIN CN 53
BLACKMORE CHERY
6 SENSORS us 33 HONDA MOTOR JP 41 AUTOMOBILE CN 43
ANALYTICS
MITSUBISHI
7 TOYOTA MOTOR JP 30 ELECTRIC CO JP 38 | HONDA MOTOR JP 38
MITSUBISHI
8 BAIDU USA us 28 Mando KR 32 ELECTRIC CO JP 31
9 KOITO JP 27 Hyundai Mobis KR 31 | NISSAN MOTOR JP 30
AUTO NETWORK
10 | VALEO SCHALTER | pR | 24 GLJUTSU JP | 31| PANASONICCO | JP | 2
KENKYUSHO
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(Table 4) Centrality Index Ranking

Lidar module IAP for integrated signal processing off ~ V2X communication semi
for 4D sensing’ fusion sensors conductor material
Name Indicator Name Indicator Name Indicator
value value value
BEIJING INST STATE GRID CORP
1 TECHNOLOGY 0.029851 TOYOTA MOTOR 0.071429 CHINA 0.001072
2 |STATE GRID CORP CHINA| 0.029851 Hyundai motor 0.053571 | TOYOTA MOTOR | 0.000773
3 Hyundai motor 0.022388 Kia Motors 0.047619 CLARION 0.000518
. i SUMITOMO WIRING
4 Kia Motors 0.022388 SYSTREMS 0.035714 HITACHI 0.000504
RES INST OF BIT IN SUMITOMO ELECTRIC
5 ZHONGSHAN 0.022388 INDUSTRIES 0.035714 DENSO 0.000397

saipu com Tifff TecH seuING

BAIJSA

GUANGDC@EEL MATE

THE TRUSTEE DIANA UNIV
/
/ NISSHIN‘QLPINGS
OHIO STATE INNN FOUNDATION ~—
— {8): RoBERT

TOYOTA ENG SRTH AMERICA

BEUING |N@HN9LGG¥ Aass.llsi's'fHONGSHAN

MASSACHUSETT.T TECHNOLOGY

B4k [F=] \
oy

FORD G\.ALTECH

1jmi

sarifpoio  Bosch ?4
i

FLESSE@ERSEAS

WEWT SHANDONG ELECTRIC POWER CO DENSO IT u’momr INC
~ /
SHANDONG LUNENG@GENCE TECHNOLOGY [‘)

HEXAGON TEGNOL

.

FUII

VEONE@NEDEN

. v
LEICA GBsTEMS BEANE o«

<Figure 3> Lidar Module for 4D Sensing - Technical Cooperation Network (more than 2 times of cooperation)
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<Figure 4) AP for INTEGRATED SIGNAL PROCESSIng of Fusion Sensors - Technical Cooperation Network (more than 2 times of cooperation)
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<Figure 5> V2X Communication Semi Conductor Material - Technical Cooperation Network (more than 2 times of cooperation)
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