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Abstract
Smart manufacturing technology is rapidly advancing and evolving, making it

essential to identify key leading technologies for enhancing industrial and national
competitiveness. Prior research on smart manufacturing patent analysis was limited
and relied largely on qualitative analysis. This paper proposes identifying market-
leading core technologies through smart manufacturing patent analysis using various
quantitative big data analysis methodologies, taking into account reusability. The
proposed analysis method involves three stages: selecting key technology high-level
domains in stages 1 and 2, and identifying leading core technologies in stage 3. The
analysis targeted 172,177 patents in smart manufacturing from IP5 from 2001 to
2020. The results yielded promising core technologies in the key areas of robot,
security, and Big data/Al

Key Words : Smart manufacturing, Leading technologies, Patent analysis, Text mining,
Topic modeling
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Table 1. The ranking of technology competitiveness

Ranking of technology

Tech. ..
competitiveness
Subclass
KR | US| JP | CH |EU| Total

3D printing 22 16 | 19 | 24 | 10 22
5G network 23 23 | 23 8 |22 24

APS 20 11 14 | 19 | 19 19
AR/VR/MR 2 18 | 18 | 15 | 16 15
Big data/Al 3 17 8 1 |17 7

CAx 7 13110 | 23| 9 10

Cloud computing 17 10 | 21 2 |14 13

CNC equipment 25 24 | 11 4 1221 20

CPS/Digital twin 6 | 1516 | 14 |11 | 16

DCS 13 1 7 5 11 2

Edge computing 5 3 1 22 1 6 6
ERP 10 |20 | 23 | 13 |120| 20
FEMS 6 1913 7 18| 12
HMI 13 2 8 |11 | 2 5

[loT 15 5 1172 |7 7
MES/MOM 18 | 14| 6 5 13 9

Motion Controller 9 2015 120 |8 10
PLC 10 |20 ] 12 | 21 |15] 18

PLM 24 7014 |17 |12 17
SCADA 10 3 2 |15 4 3
SCM 20 8 |20 |24 |24| 23
Robot 4 6 2 8 | 4 1
Machine vision 19 |24 25 | 11 |25] 25
Security 1 12| 2 | 18] 2 4
Smart sensor 8 8 |22 |8 20| 14
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