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1. Background | 1-1 Social issues surrounding Materials R&D
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Materials R&D is essential for the future society in the world
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Materials industry is an important of MONOZUKURI industry

-> Materials is more and more important
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1. Background

1-2 Materials R&D
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1. Background |1 -2 Materials R&D problems in Japan

Gray area: not yet explored
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Little materials have been explored on “materials map” (combination : 106°)
How high-throughput new materials are explored is the key technology.
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1. Background |1 -2 Materials R&D problems in Japan

MATERIALS SCIENCE

Article Autonomous materials synthesis by machine learning
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Self-driving laboratory for accelerated discovery
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* 6 times activity - 9 moths = 5 days - 10 times throughput

The use of autonomous exploration tools is drastically advancing
in these years.
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1. Background |1 -2 Materials R&D problems in Japan

@®Limited number
of trials&errors
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Materials R&D is Japan “home art”, with rich intuition and experience
However, this hypothesis-driven method will limit “home art”.
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1. Background |1 -2 Materials R&D problems in Japan
) IMEC: Interuniversity Microelectronics Center
: - N/ MGI: Material Genome Initiative
y B0 MI2l: Materials research by Information Integration Initiative(JST)
\ . J Ultra2P: Ultra High-Throughput Design and Prototyping Technology for Ultra Advanced Materials Development (NEDO)

While each country is working with individual approach, @Autonomy
now we nheed a new platform suitable for Japan 2Use of inspiration
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2. Factors and
measures

2-1 Extension of materials exploration space
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We planned three measures: Our main contents
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2. Factorsand | 2-2 (DBeyond human activity >HT autonomous systems
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2. Factors and | 2-3 (2 Beyond human knowledge > Data-driven “hybrid” method
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2.Factorsand | 9.4 (3)Gather knowledge > Knowledge sharing ~
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knowledge

Clp'se
Self-reliance style (3Knowledge sharing
(Share “knowledgeable” data)

(3 cChallenge beyond @) “autonomy” & 2) “human inspiration”
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3.Research 13_7 Research organization

contents
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3. Research
contents
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Materials are prototyped with
autonomous experiment system
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3.Research 13_7 Research organization
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“Materials doc” extracts knowledge from
various properties measured by various method
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Knowledge is identified from various measurement.
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3. Research
contents
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3. Research 13-]1 Research organization
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Cleansing of data to trigger human inspiring.
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3.Research | 3.2 Research contents
contents
Gray: not yet explored Ambitious part: ot yet explored

O. Isayev, Nature 2019 a colored version of the map of the once known world from Martin Waldseemidiller, 1507

“Age of Materials Discovery” (3% named by our group)
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Our POC extends materials exploration space with these three measures
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3. Research
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3-2 Research contents
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3. Research
contents

3-2 Research contents [
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We aim platform of human-resource
and industry/academia collaboration

We aim ecosystem of
materials exploration
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4. Summary “‘

A
QOQ

MEEP

Materials Exploration space Extension Platform

We are small-starting in Japan.
But we need international collaboration.
Please contact us and welcome our contacting.
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4. Summary

AN

QOQ

MEEP

Materials Exploration space Extension Platform

Departure ‘Age of Materials Discovery’ together!

Thank you for your attention.



