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Abstract This study aims to identify the current technology research trends and the core technology
elements of Korean smart factories for presenting implications for future research on these factories. In
particular, this study performed a keyword network analysis that involved selecting keywords related to
the smart factories research and performing frequency and centrality analyses on these keywords.
Notably, the research on the technologies for building a smart factory began in the early 2000s in part
and has been steadily intensifying since 2015. In particular, the convergence of manufacturing and
artificial intelligence, the realization of big data-based integrated production systems, CPS and
IoT-based platforms, and next-generation industrial networks have emerged as the central topics of the
smart factories' technology research. Relatedly, the core technology elements of a smart factory
implementation were divided into five fields: sensor/device, platform, network, application, and security
field, and 353 Korean research articles published in these fields were chosen for this study.
Subsequently, this keyword network analysis showed that the platform-related research such as the ones
on IoT, big data, cloud, and CPS was dominant in the smart factories' technology research. Furthermore,
the research in sensor/device, network, and security fields showed this dominance. In particular, we
expect increased systematic research on smart factory core technologies based on various big data types

in the future.
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Fig. 1. Core technology elements of smart factory
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Fig. 2. Process of keyword network analysis
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Table 2. Classification by technology elements

Technology Elements Ratio
Platform 33.8
Network 225
Security 18.2
Sensor/Device 17.0
Application 8.5
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Table 3. Keyword occurrence frequency
Ranking Keywords Frequency

1 Smart Factory 175

2 loT 43

3 Big Data 27

4 CPS 21

5 Monitoring System 21

6 Artificial Intelligence 21

7 Machine Learning 18

8 Robot 15

9 Manufacturing Execution System 13
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11 Digital Twin 12

12 Security 11

13 Communication 11

14 Cloud 11
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16 Sensor 10

17 Dip Learning 8

18 Device 7

19 Automated Guided Vehicle 7
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[oT, HjelolE], 2P, CPS 5 EHF ¥ A+

7F 71 B2 WSS AAISKAL gloH AllA/Hutel A, v

E9]2, Bt ¥of A7vh vlag P ey o
ol Hoke] ezt g vlelghe & 4 Sl A
879) ofBelol e |Ee] AmEgol, uZUA &
24 3 GRSl Aulaste Geo] AntenEe) 3

Ao YL Zdo] Fop] ROz wehE,

MR

3.2 JIYE EMIE 2N
g 0] |9ES BAe A3t FANET} 53] o]
91 79 F 3574015 BlE4 4F9] 2071 Table
33 2t} ToT, Heolg], CPs, ABAS, HAled 5
o 719IE7} ZRNE A9lo] gA5tel H e 5
4 79EAE & 4 et

7191E W= BHolA F19IE Aole] B B4

Z3%(Co-occurrence) AR A=, SAEH0]

)



7|95 HEYD B4 3% I AvEAES JedTE Y

& ol HIAES] WA, FA0f, 25 5) WeolA
7|ES0] SAl°l Fdske Ze Tk, 719E HE
Ao SAEE 7= B2 FA= dEHAL o9
SAEEEE F =B 2P0 AT =R HAETHITL.

2 =wolA &=} 53] o4l 357 719=Y]
SAEE NIES 24T A BAIEE W A9 10
Mol 42 Table 49+ 2t}

Table 4. Keyword co-occurrence frequency

Ranking Keywords Frequency
1 Smart Factory-IoT 51
2 Smart Factory-Security 35
3 Smart Factory-Robot 32
4 Smart Factory-Sensor 28
5 Smart Factory-Big Data 25
6 Smart Factory-Artificial Intelligence 24
7 Smart Factory-CPS 19
8 Smart Factory-Communication 16
9 ToT-Cloud 15
10 CPS-Digital Twin 12
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Table 5. Degree centrality & Between centrality

Ranking | Keywords Cottatty | Contrait
1 Smart Factory 1.0 0.3073
2 IoT 0.7941 0.1180
3 Big Data 0.5294 0.0376
4 Artificial Intelligence 0.5292 0.0337
5 Monitoring System 0.5 0.0183
6 Data Acquisition 0.4705 0.0189
7 gfje“:ifg?rsl;iem 0.4412 0.0199
8 Cloud 0.4410 0.0225
9 CPS 0.3823 0.0110
10 Robot 0.3529 0.0134
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