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Slides added 
to ML basics

1. Transfer learning (Python)

2. MD (quasi-classical)

3. TS

4. Active learning (Python)

5-6 – remaining time
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Multi-fidelity data: Transfer learning

Figures: Pavlo O. Dral, Tetiana Zubatiuk, Bao-Xin Xue, Learning from multiple quantum 
chemical methods: Δ-learning, transfer learning, co-kriging, and beyond. In Quantum 
Chemistry in the Age of Machine Learning, Pavlo O. Dral, Ed. Elsevier: 2023. Paperback 
ISBN: 9780323900492
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6Perspective: P. O. Dral, J. Phys. Chem. Lett. 2020, 11, 2336 
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Molecular
Mechanics

Semi-
empirical

DFT

Machine Learning

ML-SQC

ML-DFT

Ab initio ML-
ab initio

ML-SQC

ML-DFT

P. O. Dral, M. Barbatti, Nat. Rev. Chem. 2021, 5, 388 

AIQM1

ANI-1ccx

Universal models (no training required):

ANI-1ccx: J. S. Smith,
et al. Nat. Commun. 
2019, 10, 2903

AIQM1: P. Zheng, R. 
Zubatyuk, W. Wu, O. Isayev, 
P. O. Dral, Nat. Commun. 
2021, 12, 7022

Machine learning in quantum chemistry

ML-
ab initio
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7ANI-1ccx: J. S. Smith, et al. Nat. Commun. 2019, 10, 2903
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Design

P. Zheng, R. Zubatyuk, W. Wu, O. Isayev, P. O. Dral, Nat. Commun. 2021, 12, 7022
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Download this Jupyter notebook
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Upload Jupyter notebook there

Start Jupyter Lab
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