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Discriminability and robustness of crystal structure identifiers using graphs
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In recent years, numerous materials databases have been constructed, aggregating results
from experiments and first-principles calculations. However, each database uses its own unique
identifiers, making it challenging to utilize data across multiple databases. To integrate these
distributed data, the development of structural identifiers is desired.

We have developed Graph ID, which assigns a unique identifier to crystal structures,
enabling rapid identity determination. Graph ID converts a crystal structure into graph
structures, repeatedly embedding coordination information into nodes. This method is less
susceptible to numerical errors in atomic positions and symmetry breaking, and it can
accurately determine topological differences in various crystal structures. We conducted a
detailed accuracy verification of Graph ID using broad datasets, evaluating its precision and
robustness. As a result, we identified rare pairs of structures that Graph ID could not distinguish.
By applying these insights, we developed and validated multiple new structural identifiers with
different levels of precision and robustness.
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