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Online Training Environment for IoT Prototype Development
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Abstract: As part of the response to COVID-19, a lot of classwork at the higher education institutions, such as universities and
colleges of technology, are rapidly becoming online. However, there are many issues regarding online experiments and practical
training. In this paper, we analyze system requirements from both the teacher's and student's point of view for the online IoT
prototype development training and propose an loT prototype development training environment that satisfies these requirements.
As a result of evaluating its effectiveness, although it is possible to bring the training environment online by combining existing
information technologies, we found some issues with the environment on the students using a notebook PC.
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F ooy A NN ABYYE~ORIGO—B L LT, %
T TIER L RERLEEFEGMFRK R EOmELERRIC
BWTHEBEDOF VT A MERBHITHEA TV D P, FEHR
REEHEEOBBOF T A ALITREETH D[1]. Fex i,
IoT AMBERAZHRE LT, IoT 7Yu ¥ A 7RBEEE %
PBL (Project Based Learning) F}H & LT3 L TV 5[2].
ZORBTIE, BEEFEICLD IoT OMELZEE L-%, Hx
ROBIEASN TS IoT OJSEHAICOWTHEL, =0
HIE RO TEMRT D, WRIT 0T IZL VR Lizw
Hir7e AR B, ZREMFRT S 0T VAT LD
0 XA TEEEITY. 22T, ToT BB A S SEEFICD
WL, HEDOHMBARZBEAL T, —HMOBGERE
WKLo THEYTA UMb THZEIIRE THD. £/, IoT its
FAOREICOWTIE, ZAEICLIFERBEOREK LEHmL
17972, Zoom X° Microsoft Teams 72 & DX F a4 > T A
VEBVAT AEEANTHIENTED., LLRBRDG,
0T 71 h# A TRFED 7 = — XTI, [oT T /354 ZDELE
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WCBWT, a7 7 F 2 —F O i<l
BIERRED T D30 | BUELRDD, T4
VRV AT AOBHEEEHEETS T TIE, EHETHIZ L
DR TH 5.

AR T, Bl & FAEORIFOEENS, oT 7'u b
ATRRBEEOF T4 MUICB T H VAT LAEEER S
ML BT, 208 NERET D [FF 4 10T 7'
N7 A TRRBEERE] #REL, ZOHRMEICONTD
P & A% OFREOMH AT o 72, ks, ZoRIEICEN
T, BEEALEAaX Fof/MbERELRE L, TTHE
RIRVEEFED Y 7 by = 70— R = 7 OFAEDEIC
KV RT AEEEIT o7,

2. IoT 7O F2 A THREZTOHE

IoT (Internet of Things; &/ DA > X —% > k) &, 2030
FETITH 4 WEEEmA FED 9 5 L4, HUBEE OIS
MALRLEML LIS A 7 7 07 b Lz B A
Dk % IR E RIS 5 12D DR IC 2 B 2 L N Ef%
ENTWBB]4]. 10T ¥ AT L ZEFI(ZH K S 5720121,
ZOWATERD KA A H#EFD, 1T & OT & &l
HEDET 10T VAT L&k BB TE 5 1oT AMOERKD
EETHBH[2][5][6]. 22T, ITIERy hU—2rRtFa
U7 ¢ 72 EOIE#HREAT (Information Technology) TH ¥, OT
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ILERCOMER 72 & D M Al (Operation Technology) # &
%#émy
BHTERETIE, ZOXI27%R 10T XA AMERE
HEUIZ, 34K PBLEIH & LT, ToT 71 b & A 7BH%S
FENZBYAMHATYD EREHFRFEE T - 1) 2. K1
\Z, RPBLEIEOHEHEN Y ¥ 27 LAOMKERT.
AN B D BRI P E 1 T, &S, % T
mT®w£kMT%izéﬁm_owf%&Jf%@%K,
AV H—F v NTAREN TV DHERSCBEL MR L2 S
B, B R CEAIN TS 0T 77 r—a v
D HBRHRIZ OV TRHEZITV, BAEITTF —LHNL
THERREFER LiEmT 5. KIS, EERNR T VAT
LOWE ST EEBET D200 10T 7 u b A T EY
OIZHE Y #Te. DT 71 b ¥ A FREEEOIX, 35
DAT v T InbiERIND (K2).

[ 1 27 7] 10T 57 /54 ABH3E
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T—XZ L L TLED Y2 — /L& L, i< 72> 7= 5 LED
ZRUT SE DR 10T 735 A% B39 5. BRERET
T —R—=ADEVaTNTa T T I /—/I/Tzi%)‘é
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Figure 1 Training Curriculum of IoT Prototype Development
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ZBHALTA720D 0T Y AT LD 70 b & A 7BFEICH
D AT,

3. EBOAUSAUEICETHRELEHR

ARFETIE, FH2ECTHBLEZ 0T v b ¥ A TR IEH
A TANET DA OB E BRI O TR D,
3.1 1oT 70O b2 A4 THREBDF > 54 VLDRRE

BRBIEMSAEE 1 12BW T IoT it &2 2 SO T
X, BEICKDHMBEONEZBARMAL, — M OBUYREYS
Lo TAYTFTAMT D LIRS THD. F2, A
RF—L LD 0T 77V r— a v ORECTHAER R DR
RIZHOWTIE, RFMA T4 0= %/XTA%%A¢5

LRV ERT LI ENTES. 7T, MEmA T
AVEHE VAT AL, %%ﬂm%wﬁﬁﬁk FalT
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BagTCEBH VAT ATHY, BAEMIZIE, Zoom X
Microsoft Teams 72 E23% 5.
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Figure 2 Development Step for IoT Prototyping
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LsL722n s, BEERe EOTIESeY vy 7 07ra s
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VEOFARZ HAE720, Node-RED TR L7=T7 7V r—
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Figure 3 Overview of Online Training Environment for IoT Prototype Development

©2020 Information Processing Society of Japan



L

jNode-Red 7075 LORT PowerPoint
= — = FLEYF—vav

R Ag =]
A o

FRAEEORER

AE OB

B4 HEAoRE =7 Y Ol

Figure 4 Example of Delivered Contents
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