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Spacecraft are EvolvingSpacecraft are Evolving
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People want Larger SystemsPeople want Larger Systems……
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People want Smaller SatellitesPeople want Smaller Satellites……
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People want faster deploymentPeople want faster deployment……
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Do these future directions converge?Do these future directions converge?

DecomposeDecompose……
DistributeDistribute……
ReconnectReconnect……

This is This is 
FRACTIONATIONFRACTIONATION
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What does it mean to Fractionate?

• Divide system into 
identifiable and 
addressable 
elements 

• Reconnect and 
reconstitute 
system level 
capabilities 
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Key Technologies Enable Fractionation

Ne

RF and 
Laser 
Comm

IP 
Satellite 
IP 
Satellite

Networks and Communication Enable Connectivity

Cluster 
Operations 

Enable 
Distribution

Production Modules 
Enable Decomposition
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Cluster Operations

• Simulations provide basis 
operational orbits and cluster 
management techniques

– Fuel use, revisit times, orbit utility

• Patent Pending on Cloud Flying
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Fractionation Evolution is Unpredictable 
…But the Benefits are Real

“When a drone is damaged beyond repair, it is discarded, but its memories continue 
to exist in the collective consciousness. To use a human term, the Borg are immortal.”

X

FlexibilityFlexibility

AdaptabilityAdaptability

SurvivabilitySurvivability
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