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Predicting the Mixing Ratios of Crystalline Compounds using Image-based Machine Learning
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Visual observation plays an important role as instantaneous and non-destructive preliminary
analysis, although reproducibility is low and difficult to perform objectively and continuously.
In this research, we constructed an image-based mixing ratio prediction system applicable for
crystalline solid mixtures using machine learning (ML). Commercially available sucrose and
NaCl were used as a pilot case to predict the mixing ratio. When ML model was made with
300 images of mixture samples (total 200 mg each) having different mixing ratio, a ML-based
prediction showed high accuracy of MAE = 0.039, R* = 0.97 (Fig.1a). In a similar fashion,
prediction systems for crystal polymorphism ratio of glycine (Fig.1b), enantiomeric ratio (er)
of D-/L-tartaric acids, and four-component mixtures were also established with reasonable
MAE and R%.
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