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Introduction
• Massless exploration and in-situ resource utilization (ISRU).

• Sprints:

• Lunar colony

• Earth-Moon Lagrangian point hub

• Mars - Phobos - Deimos

• Jupiter – Voyage to Callisto

• Observations.

• Concluding remarks.
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Key drivers (1 of 2) -

• Provide economic and lifestyle benefit to people on Earth

• Enable space tourism and encourage homesteading – leading to 
future colonization

• Gain scientific knowledge that is of benefit to humanity

• Answer the big questions – to better understand the nature of the 
Universe
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Key drivers (2 of 2) -

• Enable the human expansion into the Solar System

• Bolster confidence for developing a space faring citizenry

• Ensure people can work, learn and live safely beyond Earth in 
sustainable ways

• Aid in cataclysmic disaster recovery (i.e., Earth collision with an 
asteroid or comet - space colonies can assist in disaster recovery)

• Expand the human experience.
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Lunar Launch Station

Lunar Vehicle

Harvesting Lunar Resources

Construction for Colony

Lunar Colony



• Lunar vehicles 
for exploration, 
construction,  
and ISRU.

• Robotic 
assembly of 
habitats, etc.
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Transport Vehicle

Lunar Resource Processes

Hub Living Quarters

Spacecraft Assembly
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• Pressurized 
construction 
and 
maintenance 
transport 
vehicle.

• The Hub is a 
location of 
Earth-Moon 
commerce. 
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Deimos Cargo Mission

Mars Vehicle Exploration

Missions to Mars From the Hub

Mining Operations on Deimos

Crew Vehicle to Mars



•Phobos and 
Deimos 
exploration 
and ISRU.

•Martian origins  
investigated.
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Hovering Vehicle

Advanced Cryogenic Suits

3-D Printing of Replacement Parts

Material Exploration

Deep Space Crew Vehicle
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• Callisto encampment for exploration and ISRU.
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Conclusions
• Massless exploration, or the use of the vast resources available 

beyond Earth, will allow humanity to more effectively explore space 
and flourish in many regions beyond Earth.    

• Human exploration of the solar system is the next step beyond our 
current set of robotic exploration and prospecting missions.   

• We have used the extensive capabilities of robots to gather data on 
the mineralogical and chemical composition of the other planets and 
their gaseous atmospheres.  

• Using this data, we can formulate plans to use these minerals and 
gases to sustain human life and bolster our exploration plans.    
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Back-up charts
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• Complexity vs. 
Availability:
• Earth supplied
• Hybrid
• Space in-situ



The NASA Roadmap for Ocean Worlds, ASTROBIOLOGY, Volume 19, Number 1, 2019.
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Results -
The NASA Roadmap 
for Ocean Worlds,
ASTROBIOLOGY,
Volume 19, Number 1, 
2019.
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