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The rapid advancement of Digital Transformation (DX) necessitates enhanced research and
development efficiency. DX in research is value creation through the synergy of 'Al,' 'Data,’'
and 'Remote/Smart capabilities." While significant progress has been made in individual areas,
an integrated R&D infrastructure has not yet been fully explored. This study introduces a next-
generation research platform combining experimental automation, Electronic Laboratory Note
(ELN), and machine learning, targeting photocatalyst research.

We developed a programmable automation system for titanium oxide thin film fabrication
(Fig.1), incorporating temperature regulation, sample transportation, and spray coating. We
combined the experimental equipment with ELN, which enabled automated data storage and
seamless transfer between the equipment, ELN, and machine learning systems. Furthermore,
utilizing Bayesian optimization, we tried to optimize the experimental conditions with that
efficiency as the objective variable.

This DX platform holds the promise of enhancing efficiency in various research domains
beyond materials development and accelerating innovation in the fields of new materials,
energy systems, and environmental technologies.
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