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The neutron powder diffraction data represent a one-dimensional projection of the three-dimensional struc-
tural information. Compared to single crystal neutron diffraction, the reduction in data dimension adds
complexity to structural determination from neutron powder diffraction data. Structure determination with
neutron powder diffraction is predominantly a manual endeavor, requiring intricate, specialized expertise to
execute. Considering the powerful data dimension reduction and feature extraction capability of machine
learning, a machine learning-based algorithm was developed to predict crystal structure directly from neu-
tron diffraction pattern. Over three hundred thousand crystal structures with different symmetries from the
Crystallography Open Database generate the neutron diffraction time-of-flight patterns. The crystal struc-
tures were coded to the coulomb matrix by the Ewald sum matrix representation and then composed the
training set. The training set was used to train an auto-encoder compressing the coulomb matrix into a latent
space. With the assistance of this well-trained auto-encoder, the neutron scattering pattern can be fitted by
optimizing the latent space and the coulomb matrix and then the crystal structures can be reconstructed from
the latent space. The optimization process is completed by the genetic algorithms.
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