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ABSTRACT

In the existing wired communication network, wired communication is frequently interrupted by lightning, which
accompanies rain, and remote management cannot be performed when it is actually necessary. In the case of
communication interruption, field data stored in the database are lost, and data at an important point in time may go
missing; this causes a decrease in the reliability of the stored data. Therefore, in this study, wireless communication
using the Internet of Things (IoT) communication network of the 4™ industrial technology is installed in the
prototype to reduce wired communication construction costs, prevent resource waste and environmental damage due
to communication facility construction, and prepare for communication loss.

Kewords : Automatic Data Recovery(H|O|E{ A& =), Remote Management(® 24 22|), Communication Loss
(824153, Optinal Design(ZHMAH)), loT(AF=2E )

1. A 2 AA Bag Al7lel dA4#EE T F glo] FAlof

FARNE e A2'lE T8 8] HH Fig 134

Ao o) o7 Bata]y| ey B 849 Zo] AYATY @Al THA FEAEES FF Ao
"agol UEdw gom, F2 1o Agsps  NoF W ST A BTl tigh agel

P AAE AAAZTE A 28] HO 7o uhAl A 7] wj & A7 A WES ALY YEA=

ZubEs U2 0ld /)= SMEM] =ao] Bho} BAA AN 2L AR il ARl st

AR 22T A7) 9o A" tg AT

% Corresponding Author : jykim@chosun.ackr 9 &85t AstE7| 4 BA FH-o g
Tel: +82-62-230-7745 FMEA0] Bag Aol

Copyright © The Korean Society of Manufacturing Process Engincers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

— 46 —



N, A, LA, AALD

=7 AZLEEE A A21d, A4z

0ld system

?
From where..

wwwwww

/\Outof control

Intake gate

Fig. 1 Problems of existing remote measurement
monitoring control system

E3], 4l FAA Flolello) o] AgHE A%
dolE7t £aso) F8% Aol ElolEst ey
o AgsE dolEe s} AskEn Uk
gebd B ATelME FUARE UABel o]
BAFAA HolEe] AFBT B AHuAol B
& ATEA TS BuIE DSt FAY F
Ho) 28 94 A1EEE Agstag e

2. BAl SFA AlAEE ool
=794 b

B4 54 dolE Brgaoss sz S
AZo) 97 A2A A A 28e] A% Fig 29 (a)
s} o] Balo] TUHW TejAsl ARl PRt
S50z oE4 WRUSB 52 Fi B4 Hlol
BE 2AST 502 HolHE Rywc 2 o
Tl A= Fig 29) (b)sh Lol B4 FAA @A A2
o] AEo HolEE A%, Aol AN
oletulo] 22 MM E BATE F5 A4 dolE
A% HolEE A5 BPa BAFHE <
HolE £4< WAST 25 $47] 2Hel AYL
£98 233 A2 et BA 24 A @7
N2eEo] 49) Wslel 4F AEE 5 AZ 2A o
olElE A vimele) A, B4 AA A Be)
AolA ST AR vmEel AE wolEE 5
NzEe] elolgmol 2R Adsin], WY A2EL
A5 BrES Aok

W

1

—_—
see

ommunicatiol
loss occurred

Manual recovery of data
that the administrator
. L has manually copied
On-site visit from the field
SD card collection
Q Q and data copy

(a) Old-style data recovery

| — Automatic recovery of
Report 23
ey cpase of =‘_,~= missing database data
abnormali
Automatic data
e transmission when
communication resumes
= — =
% LTE-M T LTE-M T LTE-M

(b) Data recovery method in this study
Fig. 2 Comparison of data recovery methods

Facility Prototype
LTE-M  #0 \( &

0e Elé

L BIE T

Data collector
e Database (server)

UL

=

Operating Program l

Fig. 3 Prototype operation flow chart

— 47 —



o 3lo] EAFAA ElolE
L @] A7bE sl A

]_

A ol

rL

R L Be A7

214, A4z

SHA| ClolE RE=ST
A7

3. 54l

3.1 AH a2 AAH (Prototype) RHEE

Fig. 32 ZZEEF]] (Prototype) &2 X dA Al
AEANA TAEE HlolHE AVER Eﬂﬂ‘}ﬁtl
AT A9 Hleoly w372 dgstal, 44
g F2ol met 3" HolHE A9 rﬂOlEiHﬂOl
2(DB)°ll A7&ste] A& PCO &F
A7 HolH F371E T8 " AARE
olE ¢} AHoll F2E HolEHlo]~DB)E Tl Al
e 98y s3I

Table 1 Prototype photos and specifications

® Number of input/output points of CPU module
- DI 8CH, DO 8CH, AI 4CH, PI 1CH

AC 220V

DRY CONTACT

: 4~20mA or 1~5V, Resolution

m Digital Input :

m Digital Output :

® Analogue Input
12Bit

m Operating Power : DC12V

Size : 68mm(W)x245mm(H)*140mm(D)

2R

Photos

b b

......

§ A H;QWW?

Prototype Specifications

CPU : 32Bit

RAM : 128MB

ROM : 1IMB(Program Storage)

Flash Memory : Standard 1GB(Data Storage),
Capacity expansion when SD card is inserted
LTE-M, Ethernet
CAN(Controller Area

External Communication :
m Internal Communication :
Network)

2 T2 A|AE(Prototype) LHE TS0
A
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Fig. 4 Flowchart of data storage in case of communication
loss
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Fig. 6 Data automatic recovery flow chart when
communication resumes
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Fig. 9 In-memory data storage confirmation program
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Fig. 11 Communication loss status program screen

MALGE  EXTRAMMFD
EACHEMSwSUbLALZ IS 15612 NULL

= SrrSute Al 0L NALL
20 EACKEMSwSub AL NULL
20 EACHKEMSwSub AL HuLL
20 HULL
20 NALL
20 £ NULL
] EACKEMTwSub Al HULL
20 EACHEMSwSub.Al HULL
20 EACKEMSwSuto Al ML
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Fig. 12 Log screen in which data lost during
communication interruption time(3 hours)

is recovered

qoi0IE  mar  moE a8 mI
S s T e | EMAE B YE
e G- 2t v mE[E]m e SHuRso neaw
%
£ | Ba02
[ A 8 @ o E
1 SCANTIME TAGKEY VALUE EXTRAINFO
€370 6369 | 2016-12-11 1105 | 17750 NULL
8371 6370 | 2018-12-11 1105 20633 NULL
6372 6371 | 2018-12-11 1105 1288 MULL
6373 6372 | 2018-12-11 1105 | 46202 NULL
6374 6373 | 2018-12-11 1105 | 41166 MULL
6375 6374 | 2018-12-11 1105 19206 NULL
6376 6375 | 2018-12-11 1105 | 1136 MULL
6377 6376 | 2018-12-11 1105 | 1872 NULL
6378 | 6377 | 2018-12-11 1105 46174 NULL
6379| 6378 | 2018-12-1111:05 | 17722 NULL
6380 6379 | 2078-12-11 1105 | 1152 NULL
6381 6380 | 2018-12-11 1105 1856 NULL
6382 6381 | 2018-12-11 1105 48160 MULL
6383 6382 | 2018-12-11 1105 | 20649 NULL
6384 6383 | 2018-12-11 11:05 | 36253 NULL
6385 6384 | 2018-12-11 1105 | 1120 NULL
6386 6385 | 2018-12-11 1105 1872 NULL
6387 | 6386 | 2018-12-11 1105 | 46188 NULL
6388 6387 | 2016-12-11 1105 17736 MULL
6389 6388 | 2018-12-11 1105 | 41177 MULL
5390 6339 | 201812111105 | EACXEMSWSubALG14 | 36266 NULL
6391 6390 | 2018-12-11 1105 EACXEMSWSUbALOI2 | 19192 MULL
6302 6301 | 2018-12-11 1105 EACKEMSwEUb.AL2 18 1856 NULL
6393 6392 | 2018-12-11 1105 | EACXEMSWSUBALZ17 | 46174 NULL
6394 6393 | 2018-12-11 11:05 EACKEMSvrSub.AL2.16 17722 NULL
6395 6394 | EACxEMSWSub. | IEEET NULL
6396 6395 EACKEMSviSuUb. 1872 NULL
6397 6396 EACXEMSVISUD. 46160 NULL
6398 | 6397 | 2018-12-11 1104 EACREMSvrSub. 17736 MULL
6395 6398 | 2018-12-11 1104 |  EACXEMSvrS: 20628 UL
6400 6399 | 2010-12-11 11:04 |  EACXEMSWrSub. 41166 NULL
6401 6400 | 2018-12-11 1104 EACXEMSvrSub. 36250 NULL
6402 | 6401 | 2018-12-11 11:04 |  EACxEMSwiSub. 43994 NULL
6403 [6a02] 201e-12-17 11:04 | EACxEMSVSUBALOIZ | 19206 NULL
12 ] Sheen CSheetlShests s
= |

Fig. 13 Database log excel file extraction screen

with data lost for 3 hours (Confirmed that
data is recovered within 60 seconds of
tolerance period for missing data)
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