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CPS-Based Autonomous Control Systems to Achieve Optimal Manufacturing Processes
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The Toshiba Group is engaged in the development of autonomous control systems for manufacturing processes at sites utilizing cyber-physical
system (CPS) technologies as an alternative to the skilled engineers that have been crucial for improving productivity up to now. These CPS-based
systems can automatically control individual manufacturing processes by means of the following functions: (1) monitoring of the processing area;
(2) evaluation of the monitoring information using artificial intelligence (Al) technologies, physical models, and process knowledge; and (3) feed-
back of the evaluation results to the manufacturing equipment.

As part of this work, we have developed a laser welding system that realizes stable welding processes by controlling welding parameters in
accordance with feature quantities extracted by Al from focal pointimages. We have also developed a film deposition processing system that makes
it possible to uniformly control the film thickness distribution by predicting the number of particles and the airflow velocity vectorin the equipment

based on inflowing air sensing data.
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Examples of targeted manufacturing processes for CPS-based systems
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Overview of CPS-based laser welding system
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Modeling of laser welding process
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Feature quantities extracted by Al and effect of their feedback control
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Overview of CPS-based film deposition processing system
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Visualization of airflow using particle image velocimetry
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Prediction of internal conditions of equipment using Al
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