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The National R&D Landscape of Smart Manufacturing:
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Smart manufacturing, a new paradigm in the manufacturing industry, is leading innovation in the manufacturing
industry through the convergence of traditional manufacturing technologies and cutting-edge ICT technologies.
This research aims to identify core topics of smart manufacturing in national R&D and uncover the actor-wise
characteristics. The 20 R&D topics of smart manufacturing are identified through LDA topic modeling from the
research proposals of 3,502 national R&D projects. The identified topics are categorized into five sectors:
application, platform, device/network, interoperability/security, and manufacturing R&D. We then propose
cooperation strategies between innovation actors to improve smart manufacturing R&D performance. The
findings of this study is expected to provide useful implications for policy making in smart manufacturing.
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Figure 1. Research Framework
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Figure 2. Growth Trend of R&D Projects
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Figure 3. Comparison Across Actors
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Table 1. Topics of R&D for Smart Manufacturing
Topic Significant words Proi);)r)tlon
Vision/Goal AE, A%, A, 9, 5d, 523, 1§, F&, 3= Ag 5.95
Standardization/Foundation x2F, 719, =4, 24, £F, A4, g9, §%, 438, 3% 5.93
Intelligent application ANzE #e, AR, 34, 84, &4, 4, 2A, BUHE, 5% 5.90
Process improvement 34, AF, AA, AF, &, F4, g4, B, AL 24 5.76
Big data analytics dold, &4, £3, A, ¥delg, A%, AN AE, A" % 5.68
Cyber-physical aystem |Al2®, 29 HH F4, *lf-_r golAd, AtelHEGA2H, A8, £, UAEEY, +9 5.44
Cloud/Edge Aulz, SRE, AZEYO], B, SYE, As, A, 45, 28, 2% 5.43
Artificial intelligence gF, AFA T, BY, ¢1gF, HolH, deld, A4, 45, o4, 4 5.33
Process development AA, H2E, H71, Ay, B4, 25, AF A2E, A AAE 5.27
Quality control AA, A, A" AR, &4, AE, B A, 34, A4 5.25
Communication/Network AEQIEIY, VESZ, B4, 74, 84, A%, 7171, A4, A2d", A% 4.96
Security He fgulola AZE A, MW, 54l ZZEZF Ao, =90, ZE, AEJEHY 4.53
Industrial ToT AA, oA, 874, RUHY, A, B, A 2H &5 EA AEEY 451
smart production g, A, BA, FE 2, 49, B4, 94, 4, 274 447
equipment
Predictive maintenance Av), e, A, 13, 24, A2d", RUHY, 42, A, 24 4.42
Advanced materials 24, B4, ZUY, 3%, 44, 22, 72, 54, BU, 4% 441
3D Printing
Image/Location analysis B3, AA, A4, dagE, e A", AE, FH, on| A AA 4.35
Smart sensor 574, A, A, BE, 44, 32, AF, Az", A, HolA 4.29
Intelligent robot ZE Ao, A, I, A7), 2ZEYY, F&, &g E, £H, A2" 422
Energy saving dqu |, Ag, a8, AN2E, A7), A7, A8, g, SHH2H, 9 3.91
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o Xﬂz?i Axte] =& 7HAE A igﬂ E‘OFE
Aolg & 9lth(Jeong, 2020; Lee, 2016). [Al
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J:M A4 52 02 M(Mittal et al.,
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0
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e A E S 7|8kt a, THEs o A o AlEd ol &
ol 294 34 A3}t A& Ao & 7hs s st 7]
<2 X (Negri et al., 2017), =L | A = Industry 4.0 78 9] A
712 B7hka it
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Figure 5. R&D Topic Structure of Smart Manufacturing
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‘Tjuto] 2/d| E ¢ A(device/network)” Eok= A& - 1 A
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Table 2. Comparison of Topics Across Actors

. . . : Public-Private Cooperative .
Rank Private R&D Proportion Public R&D Proportion R&D Proportion
1 [A2] Quality control 8.11 [P3] Cyber-physical system 10.47 [P4] Cloud/Edge 7.46
I1] Standardization/
2 | [A1] Intelligent application | 7.51 | 11 Standardization 9.66 | [A1] Intelligent application | 6.24
Foundation
I1] Standardization/
3 | [P1] Big data analytics 632 | [P2] Arificial intelligence | 928 | L1 Standardization 6.06
Foundation
D6] C ication/ D4] Smart producti
4 [12] Security 530 [D6] Communication 8.66 [D4] m;dr production 540
Network equipment
. [D2] Advanced materials/ . .
5 [D5] Industrial IoT 4.88 . 5.69 [P1] Big data analytics 5.26
3D Printing
6 [A3] Predictive maintenance| 4.68 [P1] Big data analytics 5.29 [D5] Industrial IoT 5.22
D4] Smart producti
7 | [P4] Smart production 458 | [P4] Cloud/Edge 515 | [12] Security 5.16
equipment
A4] 1 /Locati Ad4] 1 /Locati
g | [A4] Image/Location 43 | [A4] Image/Location 486 | [A2] Quality control 4.80
analysis analysis
9 [D1] Smart sensor 431 [A3] Predictive maintenance | 4.47 [D3] Intelligent robot 4.84
10 [P4] Cloud/Edge 3.96 [D1] Smart sensor 4.20 [AS] Energy saving 4.60
. . [D2] Advanced materials/
11 [D3] Intelligent robot 3.83 [D3] Intelligent robot 4.09 . 441
3D Printing
12 [P2] Arttificial intelligence 3.80 [AS] Energy saving 3.88 [D1] Smart sensor 433
D2] Ad d materials/ D6] C ication/
13 | [D2] Advanced materials 344 | [A1] Intelligent application | 335 | L00] Communication 4.5
3D Printing Network
D4] Smart producti
14 [AS] Energy saving 3.37 (4] ma.r production 3.29 [A3] Predictive maintenance| 4.08
equipment
A4] 1 /Locati
15 | [P3] Cyber-physical system | 3.15 | [D5] Industrial IoT 391 | A4 Image/Location 3.87
analysis
I1] Standardization/
jg | 1] Standardization 3.03 | [12] Security 278 | [P3] Cyber-physical system | 3.67
Foundation
[D6] Communication/ . o 1 .
17 2.79 [A2] Quality control 1.89 [P2] Artificial intelligence 3.61
Network
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