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9.7in. x 7.4in. x 0.1in.With the NASA Vision for Space Exploration focusing on the return of astronauts to the
Moon and eventually to Mars, architectures for new navigation concepts must be derived and analyzed. One
such concept, developed by the Space Communications Architecture Working Group (SCAWG), is to place a
constellation of satellites around the Moon. Previously completed analyses examined the performance of
multiple satellite constellations and recommended a constellation oriented as a Walker polar 621 with a
semimajor axis (SMA) of 9250 km. One requirement of the constellations that were examined was that they have
continuous access to any location on the lunar surface. In this report, the polar 621 and polar 821, with equal
SMAs, are examined in greater detail. The dilution-of-precision (DoP) methodology is utilized to examine the
eHects of longitude surface points, latitude surface points, elevation requirements, and modified failure modes
for these two constellations with regard to system availability. Longitude study results show that points along a
meridian closely approximate the results of a global set of data points. Latitude study results show that
previous assumptions with regard to latitude spacing are adequate to simulate global system availability.
Elevation study results show that global system availability curves follow a reverse sigmoid function. Modified
failure mode study results show that the benefits of reorienting a failure mode constellation depend on the type
of navigation system and the length of the integration period being used. This item ships from La Vergne,TN.
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