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Based on experimental time series analysis and modeling for large scale
nonlinear phenomena, we quantitatively studied physical properties of stochastic chaos and
contribute to studies on nonlinear stochastic phenomena systematically. Integrating former studies
on noise-induced phenomena, we produce a phenomenology on noise-induced phenomena and apply it to
real physical systems. The achieved results is as follows. (1) Expanding knowledge on noise-induced
phenomena and stochastic bifurcation and give a computer-assisted proof on multiple noise-induced
transitions. (2) We found stochastic chaos in fluid flow turbulence and climate dynamics through
experimental time series analysis and modeling. (3) Random dynamical system approaches to machine
learning and other algorithms and their concrete applications are shown.
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