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Digital technologies such as simulations and machine learning have gained attention in
materials development, particularly in "Materials Informatics" and "Cheminformatics." These
fields have advanced significantly, with IT companies like GAFAM also engaging in materials
research. Additionally, "Process Informatics," which applies machine learning to process
control, has enabled the automation of optimization and efficiency improvements traditionally
reliant on tacit knowledge.

This talk introduces examples of surrogate models for quantum chemical calculations and
generative models for materials with desired properties. Recent research focuses on precise
copolymer synthesis via flow synthesis, combining machine learning with quantum chemical
calculations to enable product prediction and process optimization. Multi-objective Bayesian
optimization has also been used to analyze trade-offs in copolymer properties, elucidating the
origins of the Pareto front. These results will be presented during the lecture.
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