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The performance of organic semiconductors (OSCs) is significantly influenced by their crystal
structures. Traditionally, molecular design has depended on the expertise and intuition of the
researchers and does not make effectively use of computational methods. In this study, we
introduce a machine learning model that can predict whether a molecule will form a
herringbone (HB) packing structure. Furthermore, the combination of molecular simulations
with the machine learning model has the potential to predict the crystal structure of OSCs. Our
model, trained on the crystal structures of 210 previously reported OSC molecules and utilizing
MACCS keys molecular descriptor with the LightGBM algorithm, achieved an accuracy of
91.0%. Analysis of SHAP values revealed key substructures that contribute to the formation of
HB packing. By combining of this machine learning model with a novel crystal structure
prediction method based on molecular simulations, it was possible to determine the crystal
structures of a molecule.
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