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Possibility of replacing high-throughput first-principles calculation by machine learning
(TOYOTA MOTOR CORPORATION) Hisatsugu Yamasaki

In recent years, due to the development of deep learning, the environment of material search
using computers is about to change. In the normal material search flow, there are parts that
require a relatively high calculation load, so-called calculation time. An example of this is the
part that optimizes the structure by relaxation calculation when the structure of the material is
input. At that time, first-principles calculations were used, but since continuous calculations
have been developed and high-throughput calculations have been made, it has become possible
to calculate all existing structures. In the background, with the discovery of the crystal graph
neural network in 2018, a new trend was born to learn the results accumulated by high-
throughput computation. One example is machine learning potential. It has been found that the
results of first-principles calculations, which used to take a long time, can be predicted
instantaneously. We aim to commercialize an all-solid-state lithium-ion battery for the purpose
of making it practical. The purpose was to search for promising materials with high ion transport
ability from among a huge number of candidate materials. We verified whether it can be an
alternative to the first-principles calculation.
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