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This study derives a method for classifying artificial space objects
detected through radar or optical observation, focusing on fragmentation debris generated from
explosion or collision of uncontrolled human-made objects in Earth orbits. In the framework of the
proposed method, a constraining condition on orbital dynamics called Admissible Region is used to
classify fragmentation debris with respect to a specific breakup event, which is combined with a
machine learning algorithm based on Gaussian Mixture Model. That was finally verified with actual
data obtained thorough some observation campaigns, comparing results of making direct correlations
between observed data and known cataloged space objects.
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