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In this study, we developed practical methods to obtain globally optimal
solutions for nonlinear optimal control problems, assuming the existence of multiple locally optimal
trajectories. We introduced novel approaches, such as the utilization of formation control and
neural networks, for constructing optimal trajectory databases and modeling value functions,
enabling optimal control for more complex nonlinear systems. Furthermore, we developed a modeling
method that leverages machine learning knowledge to generate models suitable for model predictive
control of nonlinear systems. The effectiveness of the developed methods was demonstrated by
constructing highly maneuverable drones and miniature cars with one-dimensional camera image
outputs.
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