Proposal Ideas
Two domains: 
Spacecraft utilizing unique physics
I’m a spacecraft and my ACS/GNC is like my sensory/motor system.  The forces to manipulate, the frequencies to detect
What are some current unharnessed physical effects
Flux pinning could be used for a range of applications, short term study: 
· autonomous assembly and virtual structures
· rendezvous and docking
· cooperative grapplers
· on-orbit reconfiguration
· non-contacting pointing platforms
· modular spacecraft and formation flying
· thermal isolation
· frictionless momentum control
Demo on ISS, long term
Further sysID using microgravity data, short term

Machine learning for aerospace applications
Interpretation, short term
· Constructing a sensible physical model in an uncertain environment
· Detecting and recovering from a fault during operations
Safety Guarantees, long term
· Adhering to invariant sets, physical constraints in training process
· Stability of controller generated by machine learned algorithms
Extrapolation, long term
· Given that a system’s physical parameter changed, generate a predictive dynamics model without that new data
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Spacecraft challenges:
Communications that does not degrade with the squared power loss
Massless exploration, Powerless exploration, Data-less exploration
Self-propagation
Spacecraft that pursues physics it does not understand, a science seeker
Radiation cancellation
Self-healing structure/electronics
Environment reinforcing structure, can you grow your morphology like your bones (anti-fragile)
Can you have an objective function that creates other objective functions?
