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With the development of information and communications, various large-scale
molecular science data have been constructed on the Internet. It is expected that useful knowledge
(e.g., molecular structures that determine pharmacological activity) can be discovered from these
large-scale molecular data. However, such discovery generally relies on experts, and the automatic
extraction of essential structures from large-scale data is challenging. In this study, we developed

a method to statistically and automatically analyze important structures that determine the
chemical properties of molecules based on large-scale molecular data. As a major achievement, we
developed a method to estimate the chemical properties of molecules with high accuracy by deep
learning and showed that the method is effective for analyzing molecules in physical chemistry and
other fields. Furthermore, the molecular analysis method was applied to image processing to estimate

the fat content of fish.
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1
Freesolv 0.764 0.817 0.743 0.717
ESOL 0.503 0.665 0.531 0.498
1 € ) (10 )
1 5.6 18.4 28.3 41
2 6.8 20.2 30.6 30
3 6.7 21.2 32.4 29
MAE RMSE
MAE RMSE R2 Correlation
SVR 3.82 4.73 0.18 0.45
Random Forest 3.81 4.65 0.21 0.46
VGG16 2.54 3.38 0.58 0.77
VGG19 2.50 3.30 0.61 0.79
2.25 2.91 0.69 0.83
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