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Abstract:
A sensor track is the set of observations obtained by a sensor from the passage of a space object through the 
sensor field of view. Uncorrelated tracks (UCTs) are tracks that do not correlate to any object in the space object 
catalog. For an object to be catalogued 3-4 tracks sufficiently separated in time must be associated or correlated. 
Obviously every new object starts out as a UCT. UCT association is one of the major challenges in Space Domain 
Awareness. With the new Space Fence and DARPA Space Surveillance telescope becoming operational smaller 
objects are being tracked and the catalog is expected to grow from the current 30,000+ objects to 100,000-150,000 
objects. With this significant growth having an automated method for correlating tracks is a necessity. Breakups 
or collisions in space, such as the Iridium-Cosmos collision in 2007, create thousands of new objects and it can 
take months to catalog them. This presentation presents new research on UCT association using the Mahalanobis 
distance with modified equinoctial elements. It will be shown that tracks of low Earth orbit objects separated by 
weeks can be associated and catalogued. With the return to the moon many new satellites are going to the moon
and keeping track of them is another challenge. Some initial results on adapting this approach using the Mahalano-
bis distance for track association in cislunar space will be presented.
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