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Dataset Construction

Table S1: The materials and potentials chosen for each crystal structure. For structures
without potentials, they are tattled with a random displacement ( < 0.1Å) instead of running
MD simulations.

Structure Composition Potential Reference

FCC Au EAM 1

BCC Fe EAM/FS 2

HCP Mg EAM/FS 3

DC Si SW 4

NaCl NaCl buck/coul/long 5

CsCl CsCl EIM 6

CaF2 CaF2 born/coul/long 7

TiO2 TiO2 / /
ABX3 CaTiO3 / /
P2 LiCoO2 / /

FePO4 FePO4 / /
LiFePO4 CaTiO3 / /

Figure S1: Four representative structures designed to generate the labeled data for each
crystal structure.

These atomic configurations were generated by ATOMSK8. Molecular Dynamics simulations

were performed using the LAMMPS code for all structures in the database. All MD simu-

lations were computed with a time step of 1 fs using the Nosé-Hoover thermostat in a NPT
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ensemble for 10 ps.9 For each crystal structure, as introduced in,10 we designed the different

structures to simulate different interfaces, and only the fixed parts are included as training

data. For the amorphous class, we simulate with bulk structures at a temperature above the

melting point. 20% of this dataset is used as a validation set to obtain the accuracy.

Feature Distribution
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Figure S2: The distributions of ql calculated with different crystal structures.
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Figure S3: The distributions of q̄l calculated with different crystal structures.
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Figure S4: The distributions of Ql calculated with different crystal structures.
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Figure S5: The distributions of type proportion tn calculated with different crystal structures.

Calculation of SOAP and ACSF

We use the DScribe package to calculate these two descriptors.11,12 In this work, luMOD

calculates the neighbors within the first 2 neighbor layers (often considered as within 5Å ),

with l = 3, 4, 6, 8, 12 in spherical harmonics. For a consistent comparison, we chose similar

settings for ACSF and SOAP, as well as maintaining a low dimension.

For SOAP, r max is 6, l max is 3, and species includes all the elements in the training

data. As luMOD does not use a radial basis equivalent,n max is set to 2.

For ACSF, r cut is 6.0. For two-body interaction, g2 params is set to [[1, 1], [1,

2]]. For three-body interaction, g4 params is set to [[1, 1,1], [1, 2,1].
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Classification Performance

We adopted an ensemble machine-learning method called stacking to take advantage of

different models, as each basic machine-learning model may perform well but fail in certain

corner cases. Our framework consists of Level-0 Models (4 based models) and Level-1 Models

(a mega model). The former fits the training data and generates predictions to be compiled.

The latter learns how to best combine the predictions of the base models and gives the final

structure classification results. The details of the ensemble model and training process can

be found in.10
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Figure S6: Performance of the previous LESS model by the 12-dimension feature. Crystal
classes including CaTiO3, LiCoO2, and CaTiO3 are not shown because this previous model
can not identify them.
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Figure S7: Performance for each part of the dataset.
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