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Optimization of process conditions for copolymers has relied on the experience and
knowledge of researchers, resulting in problems such as depending on a particular researcher
and the time required for process development. To solve this problem, we used a machine
learning method to automatically optimize the process conditions to achieve the desired
copolymer composition ratio [1]. In this example, we employed a single objective variable, but
depending on the application of the synthesized copolymer, it may be necessary to optimize
multiple physical properties. Therefore, in this study, we optimized the process conditions
using Multi-objective Bayesian optimization. It was shown that optimization for a single
objective variable can lead to a variety of possible combinations of process variables to obtain
the desired composition ratio, while Multi-objective optimization leads to a unique
combination of process variables. Furthermore, to discuss the relationship between process
conditions and multiple physical properties, visualization and analysis using the Partial
Dependence Plot method also confirmed the conflicting relationship between different
properties. Details of the Multi-objective optimization will be presented on the day.
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[1] S. Takasuka, et.al., “Bayesian optimization of radical polymerization reactions in a
flow synthesis system”(submitted)
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