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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.
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[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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[Fig. 12] Selection Information Data Trend Graph
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