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Establishing parameter estimation theory of stochastic differential equations
for advanced modeling of life systems
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Spatio-temporal information on biological processes is rapidly increasing
due to DNA sequencing technology and camera performance improvements. This has made it possible to
rigorously study the temporal causality of gene-gene interactions and the effects of the
three-dimensional arrangement of cells and tissues on the behavior of organisms. Therefore, this
study aimed to develop and implement a general-purpose machine learning technique to estimate
parameters of nonlinear stochastic partial differential equations from data as a tool to enable more

sophisticated modeling of life processes. We tried various methods, such as computer algebra,
automatic differentiation, and diffusion models. However, many issues remain to be solved to make it
a generally usable tool, and further research should be continued.
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