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Our global dependency on geospatial technologies, communication, and entertainment rely heavily upon spacecraft 
that are affordable, easily deployable, and increasingly expendable. As of Q1 2019, there are upwards of 5,000 intact 
spacecraft and 14,000 man-made 10-cm and bigger debris fragments actively tracked as they orbit the Earth. The use 
of existing spacecraft breakup models to predict the debris fields generated by the Iridium-Cosmos collision in 2009 
demonstrated that the models worked well in predicting the debris from the older Cosmos spacecraft but not as well 
for the more “modern” Iridium spacecraft.  

DebriSat is a project conceived to improve orbital environment prediction accuracies by providing data to assist in 
updating the standard break-up models. The project characterizes fragments resulting from a lab-controlled, 
hypervelocity collision, involving a 56 kg class spacecraft representative of modern LEO satellites. Fragments with 
a minimum dimension no less than 2 mm are collected, recorded, analyzed, and archived. Existing breakup models 
predicted 85,000 fragments to be generated and to date, the DebriSat project has collected approximately 195,000 
debris fragments and partially characterized over 60,000 fragments. A significant portion of fragments collected 
have negligible height in comparison to their other two dimensions, therefore, two fragment size categories were 
defined: 2D fragments and 3D fragments. Of those characterized fragments, 2D fragments constitute over 90% of 
the total number of fragments. To that end, while 2D fragments are more populous, 3D fragments comprise more 
than 97% of the total characterized mass – approximately 29 kg. Out of the 29 kg, 90% is attributed to objects of a 
metal type with the rest being non-metal or composite material objects. This paper discusses the status of the 
DebriSat project, presents preliminary findings, and highlights some of the challenges and lessons learned during the 
project. 
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