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These days, smart manufacturing has received growing attention and is leading a new trends in the manufacturing
field. To keep up with this trend, it is required to improve the education program of manufacturing engineers in
term of trainee quantity as well as program quality. However, these education programs relatively have limited
resources due to huge requests of smart manufacturing training. The authors propose the framework for smart
manufacturing education based on a virtual reality composed of both virtual PLC and virtual facility. We applied
this framework to existing training kit which is currently being used for smart manufacturing training. We chose
commercial PLC programming tool as a virtual PLC machine and adopted standardized industrial communication
protocol to ensure the connectivity between different platforms. The virtual plant was firstly modeled by using
CAD, later was imported to 3D game engine to implement physical property. The 3D game engine has the
advantage of a possible extension to virtual reality. By doing so we made a full virtual training environment as
effective as the real training kit.
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Figure 2. Flowchart of Required Process

Figure 1. SMIC Training Kit
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(3) 7V& PLC
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Data Access Miew

e Egdr)

4 EE N BAVESA
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S Abg3it) A HA| 2 OPC-UA Seto]dEZRE 3H& 9o
2 7] 93 Node-Red®l| 4] #| 3-3F+= OPC-UA listen node S AH&
gt} oju] OPC-UA Zelo|UES] 525 PLC M-S F4
el EEHY, Fkd TR0 R RE 7S ¢olsol)
3 AAIZEFAl0] 7HES)t.

Node-RED 4] #|&-8H= MQTT publish nodeE A&}
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o] & wjuit} thA] 7M4 PLCE AR E AEaHA |tk MQTT
publishE 53+ Node-RED®I A1 1%E MQTT subscribe = =0
e ALsHA §H o] =+ thA OPC-UA write node®l &k
< A3ty OPC-UA oA ENA FHE HLgitt npA]
ko 2 OPC-UA FEPolAE«+ gh& WMt 7|aL o] g2 71
PLC U F M55 WA 7)A] Fh HFH 02 3192 Ato]
DEgsEd 208 F . HEH dolH 58
S &= <Figure 6>} 2t}

# Server Mode Id Display Mame Value Datatype Statuscode
1 BEREmpedde. " Nsalstrinal.. Black order 2 Int16 Good
2 B&R Embedde... MNS&IStringl:.. Red order 1 Int16 Good
3 B&R Embedde... MNSEIStringl:... Chrome order Int16 Good
4 B&R Embedde... MNSEIStringl:.. Black cnt 0 Int16 Good
5 B&R Embedde... MNSEIStringl:.. Red cnt 1] Int16 Good
6 B&R Embedde... MNS6&IStringl:-.. Chrome cnt 0 Int16 Good
7 B&R Embedde... MNSEIStringl:.. start true Boolean Good
Figure 5. OPC-UA Client
virtual PLC -
initial legic program
PLC server
variable variable
information information
OPC-UA listen MQTT publish
PLC client Unity3D
(UaExpert) Node-RED virtual model
" OPC-UA write " MQTT subscribe|

Figure 6. Network Structure
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