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Battery Electrodes

(ab initio cathode/anode design)

SOFC catalysts

(oxygen catalysis, ABO; perovskites)
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Machine Learning
(Property prediction, Image analysis)

(radiation effects, fuel and cladding
properties)

Ab initio foundation
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Present Machine Learning Uses in MS&E

* USing existing data to make Not new, but now aided by new data,
predictions about new data, computation, and algorithms
e.g., to guide future
experiments or increase
database size.
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* Replacing physical models with iiiﬁziiiﬁﬁi.

“correlative” data-centric Rapid growth in machine learning
models (e g machine Iearned related materials research
catalytic activity vs. o
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composition/processing).
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* Interpreting and extracting data
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from images and text.
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Opportunities/Challenges for Machine
Learning in MS&E

Developing model dissemination infrastructure (living part of the
materials innovation infrastructure - DOI, discoverable, persistent,
reproducible, reusable, extensible, API, “FAIR” tools)

Continuing software/data/infrastructure support (in MGl spirit) to enable
machine learning in MS&E, e.g., automated data extraction and model
development tools.

Supporting engagement with data scientists to import best practices and
methods.

Integrating with robotics for closed loop design at speed of machines.

Making more data available to solve open problems, e.g., standardized
formats in papers, research paper libraries for text mining. ~90% of ML
problems is typically database development.

Exploring the “hard” problems (innovative design/discovery) vs. “easy”
problems (more, faster), e.g. find halide perovskites for solar photovoltaics
vs. find materials with 1.4 eV band gap. New methods (e.g., generative
adversarial networks (GANs) and related for innovating new compounds)
and new design environments (e.g., Al driven project dashboards) are
likely enabling.
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