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ABSTRACT

Purpose: The purpose of this paper is to present implications by analyzing research trends on smart factories
by text analysis and visual analysis(Comprehensive/ Fields / Years—based) which are big data analyses, by
collecting data based on previous studies on smart factories.

Methods: For the collection of analysis data, deep learning was used in the integrated search on the Academic
Research Information Service (www.riss.kr) to search for “SMART FACTORY” and “Smart Factory” as search
terms, and the titles and Korean abstracts were scrapped out of the extracted paper and they are organize ©
into EXCEL. For the final step, 739 papers derived were analyzed using the Rx64 4.0.2 program and Rstudio
using text mining, one of the big data analysis techniques, and Word Cloud for visualization.

Results: The results of this study are as follows; Smart factory research slowed down from 2005 to 2014,
but until 2019, research increased rapidly. According to the analysis by fields, smart factories were studied
in the order of engineering, social science, and complex science. There were many ‘engineering’ fields in
the early stages of smart factories, and research was expanded to ‘social science’. In particular, since 2015,
it has been studied in various disciplines such as ‘complex studies’. Overall, in keyword analysis, the keywords
such as ‘technology’, ‘data’, and ‘analysis’ are most likely to appear, and it was analyzed that there were
some differences by fields and years.

Conclusion: Government support and expert support for smart factories should be activated, and researches
on technology-based strategies are needed. In the future, it is necessary to take various approaches to smart
factories. If researches are conducted in consideration of the environment or energy, it is judged that bigger
implications can be presented.
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oV A%E AFE MgoR AN AT Lol ATE Frks A SJovh Itk B 5 gk & oA
AN E a3t g,

Data Collection

- Scraping papers on the Academic Research Information Service(www.riss.kr) site
- Collecting papers based on associated searches

|

|

Data Processing

- Delete and organize papers that are duplicated, irrelevant, and where there is no Korean
abstract.

|

|

Data Analysis

Text Analysis, WordClould, Network Analysis

- Analysis by field among academic journals(Engineering/Social Science/Interdisciplinary
Science/Agricultural Marine Science/Art and Physical Education)

- Analysis by years (2005-2010/2011-2015/2016-2020)

| |
Conclusion Organize analysis results and present implications
Figure 1. Research Method

solEREY EEAEE WS AR Hopd B 539 BAsgon, dud mrade wae 248
o A7 FFE Fetalich. EAW/IAE R x64 4.0.22 2133} RstudioS AHE-3H1.7 KoNLP, gplot, word-
cloud 5 171412 BASh BAREE Welols 24 71y 3 shhel €@xEnko]Y(Text Mining)& % §3ho]
B4 AAER o A1ZHEE 98] JEFE-=(Word Cloud)E AHE3IIT H2E FEQl A&} 22A &
FEA, 24 5O BRLF RS AANYT BANE FEAAT BE AS U 220 JAb FE WSS 9
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colEd g o3 e BRS AR {8 AAES AN AT B AT FAl) W T2
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R EEEE

4.1.1 ‘AnfEdELD] it =7 A
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wE W E 2] (smart factory)” & G+ olgl ] Figure2. ¢ Zth dwrdow AnfEdEg o] #3l A= 2005
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KRE 20149714 ATV} R 2015608 Q77F 348 ShsHs A o 4 Ak o) T 7%
S 179 BAOE WA BHARN FAA 7 AL B+ A0k 20208 REUE 0 A} A
FFa g Auel7) At selEdEee] B ATE A4E A0E e,

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

U ST

2018 2019 2020

Figure 2. status of papers by year

ol =ES Ae A3} ths Tablel. 3} o] Uelstth #8HEoKEngineering)”} 58.6%% 71 &ekom, Al
3]9}8KSocial Science, 24.2%), E3FsHInterdisciplinary Science, 11.4%), &3]3t Agricultural Marine
Science, 1.6%), < A3k Art and Physical Education, 1.1%)=2.2 Yl on, k3 Fopd BEX o o)
Al EAE A 59E whg e R EAskaa) gt

Table 1. Survey Configuration
RE“ Field ﬂ“g;l;‘jr Ratio RE“ Field ﬂug;‘;‘jr Ratio
1 Engineering 433 58.6 7 Business Economy 5 0.7
2 Social Science 179 24.2 8 Humanities 5 0.7
3 Interdisciplinary Science 84 11.4 9 Natural Science 4 0.5
4 Agricultural Marine Science 12 1.6 10 | Human Science 1 0.1
5 Art and Physical Education 8 1.1 11 | Chemistry 1 0.1
6 Agricultural 7 0.9 Total 739 (100%)
AR ol nhE =g 43 A3} Figure 37} @om, AvjEdEe] A7 2ukE Foa A7t 195
?i_‘lﬂ%, 20110 HHA F3lo A & %1?401 /\Pﬁlﬂrﬁ%ﬂﬁ A77F vhebdt) 2015 o] 5 thekEh Fofke] A5t o
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—
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2017 2018 2015 2020
I mAEEE eEaEYT =sT e2FT ePERT wfET eAEIE eZEEE O eHSHES  es
Figure 3. status of papers by year by field

AA A T Aol B 719s 244 T, HeolH, A, AR o8 FATY, AEEY, LoT' s
o] 719= MNEr} Fe Aoz BAHIC

No. word freq | No. word freq | No. word freq
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2 ERE] 52 S P ] 16
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6 | =7 | 47 g A2

7 A8 | 46 | 24 A2 41 A

8 LoT 43 2 22 == 15

9 Al 35 | 26 253} a3 g

10 37 34 A 21 | 44 A4}

11 AA 33 | 28 Al 45 7+ 14

12 7194 32 ] 20 | 46 | ®dlo]H]

13| Z9& 32 AlA 47 KE

14 2k 30 | 31 Ak 18 | 48 pARGE 13

15 9 27 f9l 49 Rl

16 T4 26 | 33 =4 50 ol

VEY T ICT 17
Figure 4. frequency keyword analysis and wordcloud about title
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No. word freq | No. word freq | No. word freq

1 7& 1155 18 H 3} 334| 35 13 241

2 A 2~H 906 A8 36 W 240 -

3 o] E 760 | 20 AR 312| 37 A& 235 Cemdt So e

4 2H 696 | 21 =4 309 38 a3 233 - g MR, Sy
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6| 719 152923 ¥4 [293[40] Aw 231 S C 5 B0 79 o%F aa%h
7 Az 521 | 24 R 277 41 % 229 =z = | B B2 S
8 ks 479 | 25 273 42 % 217

9 | ¥ | 434 | 26 270| 43 A 209

10 Ak 406 | 27 269 44| 4719 | 205

2| O Hd o2
2 o | 2

11 AH-E 395 | 28 g 258 | 45 =3 203

it

12| A= | 37329 YESA |256] 46 A4 200

13 A 370 A 47 A= 199

14| Av2= | 360 | 31 2d 255 48 = 195

13

15 4 358 | 32 LoT 254 | 49 ZBA 192

16 e 351 | 33| A-s3t 248 50 A 191

17 ok 344 | 34| =UFE 246

Figure 5. frequency keyword analysis and wordcloud about korean abstract

ool A X 1109 HoF FolA Top 5% F3HEngineering), A3#8KSocial Science), =3dst
(Interdisciplinary Science), &8l %8 Agricultural Marine Science), <48 (Art and Physical Education)

& FAlor FTREZE Pl AunEs

4.2.1 38HEngineering)

T B BAAT 1%, Ul WA, AR, AE, W, L, A, B Bl 7195 st
e Qo ey

No. word freq | No. word freq | No. word freq
1 ks 517 | 18 ToF 146 | 35 T4 104
2 | o] g 447 | 19 LoT 143 Eil
3 A 279 | 20 g 141 37 %4 103
4 2 253 | 21 A 134| 38 Hot 102
5 Az 252 A7 39 nd 99
6 AXF 240 | 23 =3 130 AAIZH
7 ks 238 | 24 AH 128 | 41 7% 97

A& 25 7144 126 | 42 =9 96
9 A 188 g 43 Q 95

10 e 173 [ 27| =% |117| 44 A 90

11 ) 172 | 28| As3}  [114]| 45 A E 89

12| A 170 [ 29] ~rgsl® [113]46] oux | 87
13| ol | 168 Aqel~ [112] 47| ex t as T (Ol8 w4
14| a4 [1e4 31| A= [111[48] ¢ [ 85 B0 g ag 2T an 2
15| ~N=% |160|32] %A [109]49] wd | 84 LIRS s e
16| 9E9= | 156 | 33| S [106] 50| 43
17| A=y | 154 | 34| =Ues | 105

Figure 6. frequency keyword analysis and wordcloud about korean abstract of engineering




560 J Korean Soc Qual Manag \ol. 49, No. 4: 551-567, December 2021

4.2.2 AFe)aFsKSocial Science)

AFE| e P ok EA A V), Y, VI, ARE R, WA A RSY, AR AR Al T
9= HETL £ AoR FAHI
No.| word freq | No. word freq | No. word freq
1 7& 456 | 18 oF 144 | 35 EAN 103
2 el 345 | 19 =9 1401 36 A 100
3 713 275 | 20 3] A 140 kel
AdEy | 262 | 21 Kl 139| 38| F4&714 | 99 #2 "ga %
5 3 240 | 22 37 135 39 =g 98 = _A3TE
6 | ¥4 |228]23 ¥ 134 40| FA 97 $37e g 8 E)
7| Ws [215[24] &d |17 ) Yo FA A MsaE
8 | Auzx [ 213]25 AE 126 AR e g 7[Y S
9 A= 188 =2 [126]43] @i | 9 = & ;
10| A 185 [27] A 125[44| AE 94 : 2 = -
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Figure 7. frequency keyword analysis and wordcloud about korean abstract of social science
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Figure 9. frequency keyword analysis and wordcloud about korean abstract of agricultural marine science
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Figure 12. frequency keyword analysis and wordcloud about korean abstract of 2011-2015
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Figure 13. frequency keyword analysis and wordcloud about korean abstract of 2016-2020
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