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Abstract: Tracking space-objects is important for managing space traffic and predicting collisions. The 

problem is difficult due to data association and orbit model uncertainty, as well as clutter or non-object 

detections. Assuming a mixture model for data from the different objects and clutter, this talk discusses an 

Expectation-Maximization (EM) algorithm for simultaneous data association and orbit determination. The 

method is applied to simulated angles-only measurements of multiple objects with Keplerian orbits. Under a 

spherical normal likelihood model, the EM algorithm is shown to accurately perform data association and 

compute maximum likelihood estimates of orbit parameters. Future work directions, including tracking an 

unknown number of objects and modeling stochastic perturbations, are also discussed. 

 
LLNL-ABS-796799 This work performed under the auspices of the U.S. Department of Energy by Lawrence 

Livermore National Laboratory under Contract DE-AC52-07NA27344. 

 

 

 

 

 

 


