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The digitization of laboratories in materials and life science research is rapidly developing. The emergence of automatic
and autonomous experiment systems utilizing machine learning and robot technology is expected to improve research
efficiency and lead to new discoveries. In particular, the strengths of Japan’s scientific instrument companies and robotics
industry can be leveraged to contribute to the world. It is important for researchers and companies to cooperate and
promote digitization with a common vision, which will enable the creation of new research styles and new materials.

Furthermore, data sharing, promotion of standardization, and human resource development are future issues.
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Figure 1 Future Vision: Integrating Data into the Knowledge
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Figure 2 Allocation of research funds and time
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Figure 3 A synthesis system (sputter deposition system) and various measurement and analysis devices [X-ray
diffraction (XRD), Raman spectroscopy, UV-visible spectroscopy, scanning electron microscope, energy
dispersive X-ray spectroscopy] are connected. The shape of the sample holder and the communication
protocol when each module is connected are available on the Internet.
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Figure 4 Layered structure of the system. It is a collection of microservices. Below the
orchestration software is the physical layer.
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Figure 5 Building a research infrastructure that the world can rely on
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Figure 6 Bird’s-eye views open up new directions and reveal new areas to explore.
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