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[Abstract]

This study aimed to identify the development direction of Arduino-based boards relating to artificial
intelligence based on social awareness identified using big data analytical methods. For the purpose, big
data were extracted through the Textom website, focusing on keywords that included 'Arduino + artificial
intelligence' and 'Arduino + AI', and these data were refined and analyzed using the Textom website and
the UNICET program. In this study, big data analyses, including frequency analysis, TF-IDF analysis,
Degree Centrality analysis, N-gram analysis, and CONCOR analysis, were performed. The analyses’ results
confirmed that keywords relating to education and coding education, keywords relating to making and
experience based on Arduino, and keywords relating to programs were the main keywords used in Arduino-
and artificial intelligence-related Internet documents, and clusters were formed based on these keywords
confirmed. The social awareness of Arduino and artificial intelligence was evaluated, and the direction of
board development was identified based on this social awareness. This study is meaningful in that it
identified various factors of board development based on the general public's social awareness, which was
evaluated using a big data analysis method. This study may serve as a point of reference for future

researchers or developers wishing to understand user needs using big data analysis methods.

» Key words: Arduino, Arduino-based boards, artificial intelligence, big data analysis, social awareness

(2 9
of A7l HA2 HjdlolE A WHow SQIg AR A QA g T|ute s Qg5 HelE of
Folm 7k mEo] A WS Qlshe B Ak ol f8) HiE ARIES Faf cobrolkad]
A, OHFOllAAl T I EE TSR HHlHE FE813L, of HojHE HAn AlolE
S} UNICET 2271315 o] -8-3fo] A 5 A8l o] oA Wk 4, TF-IDF 4, 94
A 24, N-gram 24, CONCOR 4] 59| HlElo| &4 F3dsiitt &4 23} ofFolie 3
AeAT B AEY FAGNE 04 9 7Y w43 BAY 719, oprolng s A
2 A A 719, 22O A 71950 8 719 E9S dlsglon, ol 79EE v
oz g o] FAHE ARSI o] A7 3 obFele % AT AT HHE AL A <14
& Tferellal, ol E 7INteR 9 HE Jide] Wakds Sl S Stk o] A7 dutk UFe]
AHEA Q1AE HdlolE 24 WiE 28sto] Bold §, o] F VIWoR HE Jpde] o A &
AEE AT HollA] 997 girk o] A= widlolH &4 W oz AMgAte] a5 got
stazb ok Ay A Akl Fud 5 gl ARE 289 5 s Aok

» Z3[0f: OF0|iz, OFFO|iz 7[4t KIE, Q1A

JII

» First Author: Eun-Sang Lee, Corresponding Author: Eun-Sang Lee

*Eun-Sang Lee (eslee@kongju.ac.kr), Dept. of Technology and Home Economics, Kongju National University

* Received: 2022. 12. 16, Revised: 2023. 01. 10, Accepted: 2023. 01. 12

Copyright © 2023 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



190 Journal of The Korea Society of Computer and Information

I. Introduction
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II. Method

1. Data collection and refinement
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2. Data analysis
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III. Results

1. Results of big data analysis of ‘Arduino +
artificial intelligence’

1.1 Results of frequency analysis

O} 50| 9} QITR|SS ;I Q= QlEul 2A
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Table 1. Results of frequency analysis
No. Keyword N No. Keyword N
1 . artlflual 7511 2 |ndustr.|al 491
intelligence revolution
2 Arduino 7,175 27 project 454
3 coding 2,905 28 produce 438
private
4 institute 2,151 29 developer 407
5 education 1,839 30 board 390
6 student 1,213 31 experience 363
7 robot 1,137 32 study 350
Internet of .
8 Things 1,017 33 practice 344
9 programming | 907 34 learning 344
10 Scratch 871 35 grade 342
11 program 855 36 fusion 342
12 big data 756 37 curriculum 342
13 technology 753 38 kit 330
14 Python 742 39 Java 321
15 printer 675 40 future 318
16 development 660 41 activity 317
17 class 617 42 start 316
18 Entry 615 | 43 coding 315
education
19 computer 608 44 language 312
20 cource 581 45 modelling 306
21 software 572 46 |management| 301
22 maker 570 47 need 298
23 sensor 500 48 connection 293
24 Raspberry Pi 494 49 data 289
25 foundation 491 50 contents 283

1.2 Results of TF-IDF analysis
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Table 2. Results of TF-IDF analysis
No. Keyword TF-IDF | No. Keyword TF-IDF
1| Prvate | ysgqga | g6 | 2MtFCEAlL 1y 05,6

institute intelligence
2 coding 3,871.47 | 27 project 1,346.13
3 education | 3,191.05 | 28 produce 1,302.01
4 student 2,524.25 | 29 developer | 1,295.80
5 robot 2,431.85 | 30 board 1,219.11
6 | Internet of | 519072 | 31 | experience |1,21357
Things
7 |programming| 2,136.83 | 32 grade 1,149.71
8 program 201784 | 33 study 1,144.08
9 Scratch 1,945.46 | 34 practice 1,105.07
10 | technology | 1,877.81 | 35 kit 1,102.04
11 printer 1,832.33 | 36 fusion 1,095.35
12 Python 1,827.41 | 37 learning 1,093.07
13 big data 1,795.72 | 38 language 1,088.69
14 |development| 1,74058 | 39 curriculum | 1,086.72
15 cource 1,679.00 | 40 activity 1,066.86
16 | computer | 1,657.65 | 41 coding 14 439 5
education
17 maker 1,651.23 | 42 future 1,036.24
18 class 1,649.99 | 43 Academy 1,034.65
19 Entry 1,624.14 | 44 Java 1,034.30
20 software 1,565.20 | 45 start 1,031.87
21 Arduino 1,451.21 | 46 | management | 1,024.54
22 sensor 1,436.81 | 47 modelling 1,004.46
23 | foundation | 1,434.06 | 48 data 990.55
gq | Industrial 1y 190 | 49 need 986.57
revolution

25 |Raspberry Pi| 1,380.29 | 50 connection 976.34

1.3 Results of degree centrality analysis
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2 Arduino coding 573
i=e] LH
502 LB, 3 Arduino Raspberry Pi 306
4 artificial intelligence robot 270
Table 3. Results of degree centrality analysis > art!ffcfal !”te”!gence I"tem?t of Things 259
6 artificial intelligence big data 243
Degree Degree 7 Arduino artificial intelligence 240
- e centrality N e centrality 8 Scratch Arduino 225
artificial industrial 9 Suwon private institute 198
! intelligence 381.57 26 revolution 29.78 10 coding education 196
2 Arduino 347.82 27 project 2490 1 artificial int.elligence Arduino 189
3 coding 185.68 28 produce 25.39 12 - Ard.umc? board 185
at 13 private institute Suwon 181
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7 robot 6992 32 study 2477 1.5 Results of CONCOR analysis
‘OlEo0]w-'Q} ‘0]lZK|L’Le maEhksly) Q= OJEYl Sx
8 I”tﬁ:ir;ztsd 6618 | 33 | practice | 22.42 FFoli=of "AEAls & Eohl fle AHI =4
o] = 7195 & ¥4 7]& Ar 7 7Y E=
9  |programming| 67.84 34 learning 21.51 4 T8 ]H ]T': H 50 HJ ]H
o = = :— =
10 | Scratch | 5664 | 35 | grade | 2025 | UCINETZ Z&3sto] BiEHA FA5H S 0|5 Netdraw=
11 program | 56.43 36 fusion 24.36 UEY S AJZAskst ZAukel CONCOR EAgH Aup=
12 big data 51.57 37 |curriculum| 24.03 Figure bj_} Figure ZO]D}.
13 technology | 43.12 38 kit 19.63 _
i o] Y EY T AJZ¥st AntojjA] &Holst A ol
14 | Python | 5003 | 39 Java 26.49 Figure 19} HEH 3 A2} dnjolla rold 4 1%
15 | printer | 4148 | 40 | future | 1761 o] 50719 71 E= HIEHT Y] AulE Jo= UE
16 |development| 42.51 41 activity 17.80 L,} 7t 7]T:] L= 7}4 sﬂ-HP } 1\1—2 KT-_Q_O] o]o o8 g]—o]?EP _/'\_
17 | 37.96 42 tart 17.98
et 99k UIESI20] Filol olef, AR e, L2703,
B | By | IO B gcation | 870 | 23R, AL HEE 59| F19E50] Qi1 19l
19 computer 41.40 44 language 23.73 c])_]%'_x]% al o}_":_o]},__ = o] ﬂ:qu 7611\_]‘4 7]%]5% LﬂET:]
20 cource 39.81 45 modellin 22.01 e
d 0] 9% ups Do) YRSt 2 FlgEg] U7
21 software 35.54 46 |management| 19.81 3}014] %7]% ;\.14 ;gig 9]'3]5}5‘3] O}_":_O]},-_ o]
22 maker 37.74 47 need 20.06 IR, 7Y, 18, AF)R], T2 T8 So] 7]9JtEo)
23 sensor 29.04 48 |connection| 15.72 - =
L 715t 97 A7) ole o slo|sk A 0]o]
24 |Raspberry Pi| 30.72 49 data 17.70 1% gt Az WAPE Mes =T 4 el
25 foundation 37.06 50 contents 17.20
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Fig. 2. Result of CONCOR analysis

Table 5. Results of CONCOR analysis

o 1~109 71HEE oFFolk(5.339), IEAIS(2.175),
A9(1,845), 1-8(1,562), 25736), AY(713), AT
(590), T2 T3H(565), 7HL(549), 7]&(549) o2 Liet
SO 1194~20919] 719 E= Hjol7(510), Z2aefYy
(458), QNE=)(454), mo]41(440), AIA|(431). ARZQIEIYL
(426). 1(409), =ti|o]E}(403), 2t=ui=]mto](388), 2+
(378) SO= LFERT.

Table 6. Results of frequency analysis

Group [ number Keywords

activity, Arduino, artificial intelligence,
board, connection, cource, data,
development, education, experience,
foundation, fusion, future, kit, learning,
maker, management, practice, produce,
program, project, robot, sensor,
software, start, technology

No. Keyword N No. Keyword N
1 Arduino | 5339 | 26 | [ndustrial | 5o,
revolution
p | artificial g5 | oy fusion 286
intelligence
3 coding 1,845 28 connect 281
4 education 1,562 29 computer 278
5 robot 736 30 learning 272
6 student 713 31 board 270
7 Scratch 590 32 printer 266
8 program 565 33 smart 266
9 development 549 34 management 257
10 technology 549 35 future 241
11 maker 510 36 contents 225
. hand-on
12 programming 458 37 activity 222
13 Entry 454 38 activity 209
14 Python 440 39 time 207
15 sensor 431 40 printing 205
16 inter.net of 126 1 autor_lo_mous 201
things driving
17 class 409 42 foundation 200
18 big data 403 43 start 199
19 Raspberry Pi 388 14 data 197
20 cource 378 45 language 196
21 project 350 46 certificate 195
22 produce 345 47 car 195
23 kit 342 48 hardware 190
24 software 326 49 codln.g 189
education
25 experience 292 50 developer 187

class, coding, coding education, contents,
Entry, industrial revolution, Internet of
Things, Scratch

big data, computer, grade, Python,
Raspberry Pi, student

curriculum, developer, Java, language,
modelling, need, printer, private institute,
programming, study

Etc. 10

e Group A : production and experience related
e Group B : coding education
e Group C : artificial intelligence education related

2. Results of big data analysis of ‘Arduino + Al
2.1 Results of frequency analysis
obFoli'el ‘Al'Z Zotn gl QIEY FAO] 2R
719 =0 thgt ¥l 24 ABbe Table 63} 2} 24 A

2.2 Results of TF-IDF analysis

‘oboli e} QIBAIS S EAFL Gl EY 2A
o #8 7|¥ =0l thet TF-IDF 24 2= Table 72t
2ot 24 29 1109 71¥Es 29(2,593.04), w&

(2,521.58), QIZA5(2,502.76), 2%(1,669.49), 348
(1,588.06), m=713(1,397.18), ©f|o]7(1,366.31), 7R

(1,365.90), ~32x](1,349.75), 7]%(1,333.46) SO 1}
ERde} 11~20919] 7]9=s =2 72%(1,219.82), JE
2](1.213.90), AIA(1,181.57), mo]41(1,169.61), A
(1,137.68), £%(1,137.62), AFZIEISN(1,130.20), 2}=H]
2lmo](1,074.71),  =Ho|H(1,074.38),  oFFolk
(1,036.46) 502 LERITE
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Table 7. Results of TF-IDF analysis Table 8. Results of degree centrality analysis
No. Keyword TF-IDF No. Keyword TF-IDF Degree Degree
coding . No. Keyword centrali | No. Keyword centr
1 . 2,593.04 26 fusion 896.44 .
education ty ality
2| education | 252158 | 27 | ISRl ggy 5y ! Art‘f’ft.’".“’l 21048 | 26 | Raspberry Pi | 16.64
artificial e 2 in?gllligl]zsce 11083 | 27 fusion 16.06
3 intelligence 2.502.76 28 computer 889.23 3 coding 99.89 28 kit 15.73
4 robot 1,669.49 29 connect 875.00 4 education 81.89 29 computer 15.66
5 student 1,588.06 30 board 872.14 5 student 37.52 30 | management | 14.36
6 program 1,397.18 31 printer 867.86 6 robot 35.34 31 printer 13.17
7 maker 1,366.31 32 smart 843.88 7 Scratch 33.20 32 contents 12.95
8 | development | 1,365.90 33 learning 840.42 8 program 32.09 33 foundation 12.91
9 Scratch 1,349.75 34 management | 828.97 9 | development 28.58 34 smart 12.89
10 | technology | 1,333.46 35 future 777.36 10 maker 28.46 35 connect 12.09
11| programming | 1,219.82 36 practice 744.00 11 technology 26.92 36 future 12.04
12 Entry 1,213.90 37 contents 730.93 12 | programming 25.61 37 language 11.98
autonomous 13 Entry 25.15 38 certificate 11.76
13| sensor | 1181571 38 | g | 72266 14| Python 2473 | 39 | board | 11.43
14 Python 1,169.61 39 experience | 718.72 internet of autonomous
15 cource 1,137.68 40 car 707.61 15 things 24.55 40 driving 11.38
16 class 1,137.62 41 activity 705.89 16 cource 23.16 41 developer 11.34
internet of 17 big data 2224 42 activity 11.29
17 things 1,130.20 42 data 703.16 18 sensor 19.55 43 printing 11.23
18 | Raspberry Pi | 1,074.71 43 time 702.45 19 software 19.25 44 car 11.11
19 big data 1,074.38 14 printing 694.56 20 class 18.89 45 practice 11.00
20 Arduino 1,036.46 45 language 689.79 21 produce 18.74 46 start 10.68
21 kit 1,030.58 | 46 foundation | 689.74 . coding
22 project 1,007.80 47 start 686.30 22 project 17.46 47 education 9.78
23 produce 1,004.67 48 developer 682.44 23 | experience 16.93 48 hardware 9.58
24 software 961.48 49 hardware 671.19 industrial
25| experience 956.85 50 certificate 659.64 24 revolution 16.76 49 data 9.26
25 learning 16.69 50 time 8.71

2.3 Results of degree centrality analysis
‘oprol el AIEAIS S EIBHL Y AR 24
9] Q0 71¥E0f thst A4 A B Auk= Table 8
o Ao 24 2R 1-109] 719 Es oFFol=(210.48),
Ol 3R] 5(110.83), 233(99.89), 1-5(81.89), 8H¥(37.52),
25(35.34), ~32fX](33.20), =2 77=H(32.09), 7R
(28 58), t|o]#(28.46) 502 UeR4tH 11~2099] 7]1¥
= 714(26.92), =2 727(25.61), A EZ](25.15), To]
ﬁ(24.73), AFERIEH(24.55), 4"*(23.16) Hgjolg
(22.24), A1X(19.55), AL EA0{(19.25), £~A(18.89) &
o yepdt},

2.4 Results of N—gram analysis

ool UE'E B U Y 8
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Sog
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2(107). Q1gAIS-0lFol(100) S02 Uepget.
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Table 9. Results of N-gram analysis

No. Keyword1 Keyword?2 N
1 Arduino coding 409
2 Scratch Arduino 215
3 Arduino Raspberry Pi 180
4 coding education 156
5 Arduino Scratch 138
6 coding Arduino 129
7 Entry Scratch 124
8 Arduino sensor 115
9 Arduino board 107
10 artificial intelligence Arduino 100
11 artificial intelligence | internet of things 99
12 coding principle 97
13 maker Arduino 96
14 contents artificial intelligence 96
15 artificial intelligence Powerbi 95

2.5 Results of CONCOR analysis

‘opo] i of ‘Al'S E3BE QI QIEIY BAe) Fa
719E & "Hlea 715 AR 50719] 719X UCINETS
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Alzfetet Zuel CONCOR 24t Z¥b= Figure 3,
Figure 4o]t}.
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Fig. 3. Result of network analysis
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Fig. 4. Result of CONCOR analysis

Table 10. Results of CONCOR analysis

Group ZL;T Keywords
activity, artificial intelligence, class, computer,
experience, future, hardware, internet of
A 20 things, kit, management, practice, prin.ter,
printing, produce, program, programming,
project, smart, software, technology,
educational program, coding education
Arduino, big data, coding, coding education,
B 15 cource, education, foundation, fusion,
industrial revolution, learning, maker, Python,
robot, start, student
autonomous driving, board, car, connect, data,
C 10 | developer, development, Raspberry Pi, sensor,
time
D 5 certificate, contents, Entry, language, Scratch
e Group A : educational program
e Group B ! coding education
e Group C : related product development
e Group D @ programming language
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IV. Implications
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