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New Developments in Celestial Dynamics in Strongly Perturbed Environments -
Autonomous Rendezvous Technology to Very Distant Objects
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This research aims to realize autonomous rendezvous guidance and navigation
to very distant celestial bodies. As "needs for high autonomy™ and "strong purturbations” are
typical characteristics for rendezvous to far distant bodies or to spacecraft flying in the vicinity

of such bodies, they are precisely implemented into the dynamical model to build a rendezvous
navigation theory, and to conduct numerical experiments. The template matching method with celestial
object contours based on the VCC method and the active terrain-relative navigation algorithm that
places multiple small artificial landmarks on the surface are proposed as autonomous, reliable, and
real-time optical navigation algorithms. The effectiveness of both methods was evaluated using
actual observation data from the asteroid explorer Hayabusa2. Progress has also been made in mission
conception using these navigation methods and extraction of key technologies for it.
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