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With the advent of the Fourth Industrial Revolution, digitalization has been
accelerated, and interest in digital twins has grown in tandem with technological
advancements. In this study, we developed a realistic and interactive digital twin
system using a game engine. We focused on a dual-servo gantry-type machine tool
and employed the Unreal Engine to create a virtual environment, while using
Arduino as a gateway for data communication. Our system facilitates the transfer
of virtual machine tools using real machine tool data and allows for the emergency
stop of real machine tools through virtual machine tool emergency stop signals.
By ensuring real-time data communication and bi-directionality between the real
and virtual systems, we successfully produced a highly realistic simulation

system.
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Table 1 Stages of digital twin technological development

Level| Definition Explanation

5 Autonomous | Apply artificial intelligence to the target

Digital twin reconstruction and target

4 Federated . . oo
interoperability optimization

Modeling &
Simulation

Target optimization using
simulation results

Control through target monitoring and

2 Monitori i i i
onitoring relationship analysis

1 Mirroring A virtual copy of the real object
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Fig. 1 Digital twin schematic diagram
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Fig. 3 Data communication method from real to virtual schematic
diagram
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Fig. 9 Digital twin simulation results
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