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ABSTRACT

By applying Al-based efficient inventory management and logistics optimization technology using the smart factory's
production plan and manufacturing data, the company's productivity improvement and customer satisfaction can be
expected to increase. In this paper, we proposed a system that collects data from the factory's production process, stores
it in the cloud, and uses the manufacturing data stored there to apply Al-based supply chain optimization technology later.
While the existing system supported approximately 10 to 20 data types, the proposed system is designed and developed
to support more than 100 data types. In addition, in the case of the collection cycle, data can be collected 1-2 times per
second, and data collection in TB units is possible. Therefore This system is designed to be applied to the existing factory
of past in addition to the smart factory.
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Supply Chain Optimization
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Intelligent Inventory
Management Service
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satisfaction increase through Optimized
product loading and delivery service

Reduction of inventory management
cost and risk by predicting appropriate
inventory volume

Fig. 1 Target Services of Proposed System
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Fig. 2 2030 Vision for Industrie 4.0 [6]
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Fig. 4 Data Flow and Protocols in the Factory Data
Collection System

7o Ax]E PLC H|o|E 2] 7-%- MODBUS-RTU
LZREZS Fot] A ACIEH oA H k=,
5] Hetnt sto] & Fholl= olH oy Wiki
o] obd A2 L(RS-485) QlEjwo] A= AdH: U7
AlA o] 8 9] 73 710l FEe] =3 Tjufe] o] 2
sto o] EjH|o]2ofl A4 97} /1o, o] 7o
< o dlolEHo| A2 RE HolHE #ilse 2E
o] F7Heth AllA Hloje] ARo2 ARg-Sh= ol B H]
olAE A7 ARIT A5 o2 A== Influx DB &

o] AHg-#e, A7) A9 /-5 DB 1E}s]o] 2 Influx
DB} @ %of glck.
9] 5 7HA) 9] Aol m Anhe Ao obd AE

w412 FgolA 5k ol 43 wpolu, ol A
ol Eglo]= o]t 7] B vlole 47 AAZ &
uhE 2] ol 47 #7419l OPC-UA % X2 E
22 Wakshe NE mEo] A5

Zeh9E EZeEo] MXE OPCUA FefoldlEl
7] Ao Ego]9] OPC-UA Ao BES Fato] 7]
w419] o] elel Mg AX]El OPC-UA g Hut

o] 29| Hlo|g HFE SAFHES Gk

orx A3 Y2 OPC-UA ¥+ L2 EFS &3 )
o]g 7]o] o] o 2= o] )T AE] 4.0004 &
ulE FAko] ZpAktE] ZE2] AAS(Asset Administration
Shell) & 2] ¥ gto] 1A o] o] & 4= QL

2, F ol X ERP/MES 5-9] o 151
Apache NiFi A]AHE]o] ALLEITkal 514
NiFit= |28 7ho] glo]g] Aehe F8
o), muEel] sl 4] Al Ldoletn
o B4 AR S AAYER HH S-S Apache
NiFig BaH ZeheE S 27140 4, A
ot AR Hole 5L AR 3G AF o]
B ZaiEol] AL, Al 24 BES olo] Heio]
dlofe] £4 9 olxt A% AL A 4 ok

52 9IIA
Eﬂ Apache
=2 Ay, &

3} 2= 9]

V. ME Al

B Ao Az B IR 4] Aloket A% Hlo] ] 424 A
xwlo] A1) 188 Ao} s Al2sle] Al ofs)
of Th2olet.

ofef 1% 5= ABHHRIE SHbgAdel X H At
A A" O] L2 E Ho]Fa1 9t} Master PLCE= 24 Y]
O] = PLCE} AAE AL 2 PLCO] Ho[E & SllA] Alo]
Efo]& &l AL3It). o|uff AREE = ZREZS3.2
o)A AF3st g|Z MODBUS-RTU©|t}. o]uf] Master
PLC®} SlA] Alo]Eflo]«= Alg|d® A% =d, o &
of| A ARt Bk o] o] wzelth &, 3% QlEM
Fit Ze Ao g R Al WA e S El
AR o= sfFoly RUEY ALHO] eA-5ow
Qg A4t do] Fe Ak 4= Sl

AP O] ERP Al 2F1S- = o] o] Byl -2 F5to]
% DB Aol A=, o]= 3.1 9] 9 Qe #|o]
2 DBOJ s g3ttt &, o] DBE &5t &
2] 2+l ¢te] DBl A7tk o] wfjo]] Apache NiFi A
2875 Foto] AFEA 3l Hloly =3, A%, #eE7t ol
Eo1;<1 S Y= g}oﬂq_
oA AH FEeE SHES KAMP(QIEA]

FadA] Al }—;f Aol AX]d oA o]cH8]. KAMP
W2 7] ol A Fehs Alx 53 Al SHE
*é%ﬂﬂ}o C olzeh 9l Al tﬂolEi A et
, Al Al o] e Al 9 7hol =kl 55 Al

E

(¢}

we [o fr o|r
i o ol
R l->

)
[N

1528



st
gk}
Manufacturing Data Collection System
=
P Sever
g
B
EdgeG ateway WiFi
network !
e ‘ |
\ \—’/
| = HMI EM[’ PLC
i e s 4
& & & 2
s e 77 FH

Fig. 5 Manufacturing Data Collection System Example

of2f 3= i = Bol A AQke A2 2] 4
< 71& Az dolg =3 AlA" 1} vl st
[e]

ot

Table. 1 System Performance

previous system proposed system
# of data type 10~20 ~100
collecting cycle 1 sec. 0.5 ~ 1sec.
D/B size 100GB 1TB
Cloud Plat.form N/A v
Integration
Data Preprocessing
for AI Analysis N/A Y
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