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ABSTRACT 

This paper documents the findings of a demonstration of 
the benefits of multi-source data fusion and advanced 
analytics to achieving accurate Space Situational 
Awareness (SSA) for the Space Traffic Coordination and 
Management (STCM) mission.  After extensive testing 
and statistical assessments of predictive positional 
accuracy for seventeen spacecraft spanning LEO, MEO 
and GEO orbit regimes, the team found that fusing 
government, commercial, and satellite operator data with 
advanced data processing techniques results is essential 
to enabling comprehensive, timely, and accurate collision 
avoidance services for all satellite operators.   

In this assessment of spacecraft positional accuracy, 
which was conducted between 15 and 30 September 
2020, the team was able to “crowd source” data from 
SSA data providers (e.g., radar or optical sensor 
information), government and satellite operators to 
typically improve SSA accuracy by ten to fifty percent in 
LEO and a factor of ten or more in GEO, thereby 
dramatically improving flight safety. 

1 Introduction 

There have been numerous, lengthy discussions on the 
need for Space Traffic Coordination (STC) and Space 
Traffic Management (STM), including nuanced 
discussions on the lack of consensus of how these terms 
are defined.  Despite these efforts, there has been a 
conspicuous void in understanding what the requirements 
are for the underlying Space Situational Awareness 
(SSA) system and demonstrating how well current legacy 
SSA and commercial SSA/data fusion systems can meet 
those requirements. 

2 STCM data fusion experiment 

To address this void, a coalition of willing government 
and commercial SSA providers and spacecraft operators 
resolved to conduct a comprehensive two-week data 
fusion experiment which combined observational and 
operations data from all factions.  The STCM 
demonstration itself was originally to be composed of 
two campaigns, each designed to help us explore, for a 
small but orbit-diverse set of operational spacecraft, the 

operational challenges and solution trade space 
associated with flight safety and space traffic 
coordination and management.  An overview of each 
campaign is provided in the sections below. 

2.1 STCM data fusion schedule 

This demonstration occurred during the month of 
September 2020.  The overall schedule was: 

22 Aug 2020 Complete invitation calls to 
demonstration participants 

27 Aug to 14 Sep 2020 Data flow to COMSPOC from 
SDC, operators, SSA systems 

15 – 30 Sep 2020 Comprehensive data fusion, 
solve accurate orbits, infuse 
those orbits back into the SDC 
for comparative SSA, show how 
this impacts/influences flight 
safety 

21 Oct 2020 Initial presentation at STCM 
Special Session of AIAA 
ASCEND Conference 

2.2 STCM Campaign #1: Positional accuracy 
via data fusion and analytics 

In our first campaign of this STCM demonstration, the 
STCM consortium demonstrated the utility of 
comprehensive data fusion across multiple data sources 
and data types and quantified its benefits to orbit solution 
timeliness, historical and predictive positional accuracy, 
completeness, transparency, and comparative SSA. 

2.3 STCM Campaign #2: Comparative SSA 
and flight safety improvements 

In the second STCM campaign, the STCM consortium 
explored the benefit to safety of flight of 
comprehensively gathering and fusing space data across 
multiple data sources and data types and of comparative 
SSA assessments.   

Due to a lack of close approaches for the seventeen 
selected spacecraft during this time period, samples of 
typical Comparative SSA Analyses were provided to 
give the reader a sense for how such comparisons aid the 
operator in decision making for safety of flight, 
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