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Cyber-physical systems (CPS) are strongly required for next-generation production systems. This paper
reports what a CPS in laser processing is and how it should be constructed.
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Fig. 1 Schematic of the cyber-physical system. When an
order arrives in cyber space, artificial intelligence
performs a simulation to find the optimal parame-
ters for the production system. The production
system produces according to those parameters. If
the simulator does not work well, the cyber system
tries to get the missing data. This highly integrat-
ed system of cyber and physical systems is called
CPS.
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Fig. 2 P: Data acquisition of laser processing. C: Deep
Neural Network construction. Once the DNN is
constructed, it takes only millisecond to calculate
one simulation.
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Fig. 3 An example of simulation result. Left figure is a
simulation, while right figure is an experimental
result. Scale bars correspond 10 wm.
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Fig. 5 Example of Bayesian optimization. Oval is a tar-
get shape of the drilling. Spatial beam mode is
modulated by using a spatial light modulator.
Bayesian estimation offers next beam modulation
pattern to realize the target shape. Right graph
shows how the evaluation score decreases in time.
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