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Drug-like Molecule Crystal Structure

SMILES string Cn1cnc2n(C)c(=O)n(C)c(=O)c12

Graph representation

Tend to use 5-20 total atoms

Mostly C,H,O- less than 10 total species

Not applicable

Need location information

Tend to use 1-100 total atoms

Entire periodic table

Less data exists
slower to compute

6 additional degrees of freedom 
are needed





Input format
We need:
1.) Locations
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Variational Autoencoder U-Net



Variational Autoencoder U-Net

Solves the problem of converting
a density field back to species. If
sigma = 0, trivial task. In theory,
this is just solving a complicated
optimization problem.

Encodes and decodes the density
matrix.



Variational Autoencoder U-Net



Variational Autoencoder U-Net

• 10 Angstrom on a side, used 30 and 60 pixels across
• 46,000 crystal structures, 35,000 considered
• Always centered, but we can rotate them randomly
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Target largest electron density





Real Crystals

Random Samples
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Scaled Density Unscaled Density Atoms

low high low high low high


