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Abstract:

NASA's Orion CEV has many functional requirements to provide accurate inertial navigation during all
stages of Earth-Lunar transit and return missions. One of the most stressing navigation requirements is
to “provide safe return following loss of communications” at the Moon. This is a requirement for
autonomous navigation. Considering many possible sensors that may be used for navigation, this
research has initially focused on the identification and assessment of several different measurement
types that may support autonomous cislunar navigation.

During the early days of spaceflight, and especially during the Apollo Program, significant advances were
made in developing methods for cislunar navigation. However, some of these techniques were
astronaut labor intensive and/or not suitable for autonomous operations. Since then, new technologies
and data processing methods have been created that enable navigation options that were not available
during the Apollo era. By reviewing the options, both new and old, suggestions can be made for
performing autonomous cislunar navigation.
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