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In this study, we considered the station-keeping control of unstable periodic orbit called Hello orbit which is the
periodic orbit existing in the circular-restricted three-body problem. In particular, we developed an efficient
orbital design method which had been difficult to handle analytically so far. Specifically, from the viewpoint of
the sliding mode control theory which is one method of robust control, we derive the control law for
station-keeping of periodic orbits. By adding a control input, it is possible to guarantee convergence to the
desired state and robustness against disturbance is realized by constraining the state of the system on the manifold.
As a method of stabilizing halo orbit, it is known that it is possible to generate quasi-periodic orbit by canceling
only unstable component of halo orbit by simple position feedback control.  This study clarified that the mechanism
of stabilization by position feedback can be understood as the constraint of the state to the center manifold by sliding
mode control for dynamics having a simple saddle point equilibrium point for a simple one degree of freedom
system. Next, by expanding this analysis to a high dimensional case, the limit of accuracy of position feedback
control that has been used so far was clarified. Then, we propose a robust control method to dynamics including
uncertainty, taking advantage of robustness which is essence of sliding mode control. At that time, we
proposed a method to suppress chattering phenomena while realizing appropriate robustness, considering tradeoff
between high frequency switching phenomenon called chattering. In addition, we changed the gain matrix and
clarified the relationship between feedback gain and fuel consumption. In addition, it was clarified that the
accuracy of orbital control can be maintained in the sliding mode control system compared to normal feedback
control even when disturbance exists.




