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Generalization of Uncertainty Models in Stochastic Optimal Control and Its
Application to Robust Trajectory Design
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In deep space exploration missions, evaluating the effects of uncertainties
and designing trajectories that are robust against uncertainties is one of the most important issues
to improve the success rate of space missions. In this study, we established a stochastic
trajectory design method for spacecraft trajectory design problems that is robust against
uncertainties by using the unscented transform. To further extend the uncertainty model, a robust
orbital control method considering general stochastic models such as general gamma distribution is
established using planetary orbit injection as an example problem. These robust trajectory design
methods were applied to actual missions to be launched by JAXA, such as MMX (Martian Moons
eXploration) mission and DESTINY+ (Demonstration and Experiment of Space Technology for
INterplanetary voYage with Phaethon fLyby and dUst Science) mission, and their practicality was
demonstrated.
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