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University Projects with Major Potential
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Using Lunar Water





Lunar Water 

• Support sustained presence on moon and Mars

• Drinking, growing crops 

• Life support and rocket fuel (Water, Hydrogen, Oxygen)

• Tasks of prospecting, extraction, storage, and distribution

• How much water at a location and what type of water (e.g., deuterium)

• Lunar poles may hold hundreds of billions of kilograms of water ice

• Permanently shadowed regions (PSRs)

• Water in glassy beads from meteorite impacts

• Micro cold traps
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Lunar Water 

• Hydrogen + iron-oxide -> water followed by electrolysis 

• Microwaves + condensation plate

• Central processing plant or processing aboard rover

• Energy plant: can also improve farming capabilities in harsh 
environments 

• Small and light module

• Drill, a vaporizer, and an analyzer

• 60x30x30cm 

• 10kg or 15kg.

• Water map of the moon
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Compression of Deep Neural Networks on Edge Devices

Large neural network

Onboard Device
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Pruning

Compression of Deep Neural Networks on Edge Devices

Large neural network

Edge Device



Compression of Deep Neural Networks on Edge Devices

Neural Architecture Search (NAS)

Best Architecture

Whole Architecture Space

Architecture Sub-Space

Large neural network

Edge Device
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5G 
Connectivity

• 5G-like capabilities: fast connections, low latencies, 
and greater bandwidths

• Replace point-to-point with point-to-multipoint 
connections: crews, robots, and rovers

• Solve the same connectivity challenges on the Moon 
that we are solving with 5G on Earth

• Interoperability between different systems and 
devices on the Moon

• Scenarios

• Direct communication between Earth and a 
lunar lander, 

• communications via a lunar relay satellite, 

• connectivity of a large number of rovers to a 
Moon-orbiting satellite constellation
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ChipSats
• Launched in large numbers (~ 100) 

• Size of credit card

• Rapidly prototype collaborative space systems
• Swarms
• Formations

• Quickly test new technologies in space
• Scientific research
• Communication
• Exploration

• In-space laser sailing deeper in solar system
• Photonic Propulsion
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Quantum Communication
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Quantum Communication

• binary bit -> quantum bit

• Superposition and Entanglement

• Entanglement of qubits allows state of entangled 
particles to match, even over long distances 

• Qubits can’t be copied with preservation of 
superposition -> attempt to intercept qubits is detected

• Potentially extremely secure

• Earth-to-satellite, satellite-to-satellite

• Advanced optical systems for future quantum networks

• Quantum memory 

• Frequency converters



Quantum Communication
• Quantum sensors more sensitive and higher resolution than classical sensors. 

• Change detection in:

• temperature, 

• radiation, 

• acceleration,

• time,

• electric or magnetic fields

• Lead to better: 

• navigation systems, 

• radar systems,

• medical detection techniques

• high-tech mechanical engineering,

• semiconductor industries



Upcoming Space Events 
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