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Root mean squared deviation (RMSD) is one of the most common metrics for comparing
three-dimensional chemical structure similarity. The chemical structure similarity plays an
important role in data chemistry because it is closely related to chemical reactivity, physical
property, and bioactivity. Despite the wide use of RMSD, the simultaneous determination of
atomic mapping and spatial superposition of RMSD is still a difficult problem to solve in
polynomial time. We introduce an algorithm called mobbRMSD, which is formulated in
molecular-oriented coordinates and uses the branch-and-bound method to obtain an exact
solution for RMSD. Furthermore, we propose a structural clustering method, which improves
the exponential scaling of the computational cost of mobbRMSD and asymptotically
approaches polynomial scaling as the number of data increases.
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