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Preview

Crystallography Open Database (COD) is an

a=7.303A

iy open-access collection of crystal structures
- of organic, inorganic, metal-organic
compounds and minerals, excluding

biopolymers.

It contains more than half a million
structures

n— wwa It would be impossible to validate all the
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Together with the Al boom of the e

pandemic, Machine Learning vt ores [ o e
Universal Force Fields (ML-UFFs) rra e ooy
were introduced T T

6.6M (113M) t24+sAlex+ 465M EFSg 2025-05-12

ML-UFFs aim to be a ‘learned’ vatersmor o (TS
RACE 6.6M (113M) 24+sAlex+MF 345M EFS; 2025-02-06

Universal ForceField trained on DF T HEStul B

data poraraen T e
SevenNe 146k (1.58M) M 1.17M  EFSg 2024-12-10

The number and accuracy of LN e
. . . . ViatR 0 MF i 146k (1.58M) MF 5.83M FSg
MLP-UFFsintroduced isincreasing B ' b e ey
Matbench is a popular ML-UFF woe W mon os,  —
ranking website, where ML-UFFs are S . B s e

62.8k (188k) MPF 228k EFS; 2022-09-20

tested in a systematic way




A material graph neural network
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Results M3G-Net (Speed)
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Many of the
structures could be
relaxed on the CPU
with not a large time
INncrease

The CPU runs were
done for structures
that required too

much CUDA Memory
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Results M3G-Net (Errors)

Error reasons for 509423 files
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Validation Outcomes of the COD

Count

Validated

Minor Issues

Major Issues Disordered structures are not supported
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Results M3G-Net (Covorlonce)

Covariance

Pspearman = 0.998993
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Verification during submission

To add an extra layer of
certainty to submitted
structures, M3G-Net can
be used for validation

during submission to the
COD

This could be achieved
using a standalone
compiled binary
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Conclusions

ML-UFFs can be used to verify the COD due to its low
computational cost compared to quantum mechanical methods
M3G-Net was used to validate more than 67/% of the entries, with
the vast majority of unvalidated entries being disordered
structures

Pearson coefficients show a very good agreement (>0.998)
between the original and relaxed values of density and volume
This method can implemented for validation during submission
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