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MACHINE LEARNING AND HIGH-THROUGHPUT 
COMPUTATIONAL SCREENING
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HIGH-THROUGHPUT SCREENING
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FINITE-TEMPERATURE PHONON CALCULATIONS

Small displacements

2nd and 3rd order
force constants

Thermal conductivity

Quantum statistics, finite T

van Roekeghem et al., Physical Review B 94, 020303(R) (2016)
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RANDOM FORESTS AND DIMENSIONALITY REDUCTION

Carrete et al., Physical Review X 4, 011019 (2014)
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DIMENSIONALITY REDUCTION

79 candidates out of about 400 compounds
68 positives vs 92 for the brute force calculation

van Roekeghem et al., Physical Review X 6, 041061 (2016)
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DIMENSIONALITY REDUCTION

van Roekeghem et al., Physical Review X 6, 041061 (2016)
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CHEMICAL DESCRIPTORS

Legrain et al., Chemistry of Materials 29, 6220 (2017)
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STRUCTURAL DESCRIPTORS

Legrain et al., arXiv:1803.09827, Journal of Chemical Information and Modeling in press
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FINDING NEW COMPOUNDS

Legrain et al., The Journal of Physical Chemistry B 122, 625 (2018)
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REPRODUCIBILITY

Legrain et al., The Journal of Physical Chemistry B 122, 625 (2018)
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OPEN CODES AND DATABASES
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EXPERIMENTAL DEMONSTRATION
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CONCLUSION

● Machine learning techniques and high-throughput 
screening is a very good combination

● The field is still young and needs structure and 
solid results

● Very simple machine learning techniques can 
already provide a lot of interesting information
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Thank you!
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For more: listen to
Anton BOCHKAREV’s talk.
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