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Abstract Due to COVID-19, many paradigm shifts in existing manufacturing facilities and the expansion
of non-face-to-face services are accelerating worldwide. A representative technology is digital twin
technology. Such digital twin technology, which existed only conceptually in the past, has recently
become feasible with the construction of a 5G-based network. Accordingly, this paper designed and
implemented a part of the USB process to enable digital twins based on OPC UA communication, which
is a standard interlocking structure, between real object objects and virtual reality-based USB process
in accordance with this paradigm change. By reflecting the physical characteristics of real objects
together, it is possible to simulate real-time synchronization of these with real objects. In the future,
this can be applied to various industrial fields, and it is expected that it will be possible to reduce costs

for decision-making and prevent dangerous accidents.

Key Words : 10T, Smart Factory, Digital Twin, Interface

"WAIKX : 25 H(hjko@kopo.ac.kr)
e 20228 3 242 ™Y 20224 48 292 MAIRAZEQ 20224 58 49



64 ASQEWUgSE=RXl H8H M35, 2022

1. M2

= S0, AxY T4 AsiA A4 A o419
A5 38KIntelligence), 9A3KHConnectivity), 7HJs}
(Virtualization)& 5%t A0tE #EZ|(Smart Factory)
9] Bg | 4to] de] o]FojX| 1 QlrH1]. ol 59
FEH9E Qlsto] BIthH A€ A7} 7}——‘1—9}3—1— Rom,
olof wz} A 7Hde] EE3tet b AE A% &
A 387leE0] s olRojX 1 Q7| wiEoltH2].
olfgt AEA &7t wEH = FE10Y Eof
Z SfUE HXE EYS AAsith. dAE EfolH,
AAeL 22 7MY 2E 7Rke] AlEdold Ale-& Bt
o] @49 ﬂﬂfﬂ'g AEAS AYstar olof weh, H
KN X47T- = AL /\ %Ei o]—— ﬂ_ﬂ X—]E]—o]— /}:_]Zﬂ
dA9 24 % A55t7] Hslixle FoET 523 Aol
HIE A& 0|H&5 738} 71%0] ARl a47]&olth

E =RoAE AntE #EE(Smart Factory) E]X]E‘

E(Digital Twin) &2 Yol ZMPEAES AR
sto] TRt 4HYE AA(IoT/H] o )ERE AAHolH
£ g5517] 93t 2 =ENode)E A5t 1E5E/
%’—ﬂ‘ﬁ E(Zone)Z A5t T eAQl HlolH weh
715= AT EZHA tolg Y F813lS FHsta A
A ]3 Zgste] YAEEY 7|4t Smart Factory

TestbedA|2AHS 33Tt o2 =3 &5 tjokst
Fejo] AnfEmED O] txd EYL 9ot atdd =

AEo| 7122 whestag sk

B 2o 74 et gk 2
Eel gAY EAS 9ot AL @ 44 482 7lesta
3o U4 B9 F4L o] 9% HAEHES
FE5] 4L AFHACH, 49l AEE £E3
et

23 o]] A—]-‘:- Au}—E il

0

2. MA”EHQ H EA

2.1 90

2 IAelA AAsty FE% ARTAHLS USB
(Universal Serial Bus)3%d #Fo=z 34 APsiH
A, EEUEF FFA OPC UA(Open Platform
Communications Unified Architecture)o] 45 &
o AAlet 22 7 BEl 7]5ke] AlEdHo]Ad AlFSHe
= sHicH4-13]. E3E, ‘Q’—‘Eﬂ Eﬂolﬂg F714/98] 571
R AAet 22 FHL ATS S oA A5

T =S AEF 0l 7 AleE $3 Bzl
ARl A AHI[14-151 F501itHFig. 11

[Fig. 1] Smart Factory Testbed
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(Table 1) Smart Factory Testbed 7 Processing

Process name Function

e Pallet input for transfer to the next process
Feeding * Insert the box under the USB package

* Place the box on the palle

* USB supply to be packaged

o e Perform material, color, and height inspections

USBPicking and extract defects

e Place the USB in the USB packaging box

* Select the USB to be packaged and place it in
AddUSBPicking the USB packaging box.

» USBPicking process and mutually exclusive
Marking e Laser marking on the supplied USB
Inspection * Perform vision inspection to see if laser marking

P on USB is normal and extract defects

* Assemble the top cover into the USB packaging
Assembly box that has been marked and inspected.

e Load the USB-packed box into temporary
Storage storage.

* Pallet recovery
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[Fig. 2] Zone Master SW Diagram

(Table 2> Zone Master SW Main Function

Name Function
* Connecting to the Zone Master Network as a
Client
Zone N )
Master * Transferring information from each zone to the
: engine, controller, and visualization software
Client . : . )
* Receive controller control information and deliver
it to the zone
Swap * Conversion of communication data between Zone
Buffer Master Network < OPC UA
Scriot * OPC UA communication using Free OPC UA
P e OPC UA communication between PLC(S) <
Wrapper Zone(©)
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[Fig. 8] Display of process progress
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