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From the NASA 2018 
Strategic Plan: 



https://arstechnica.com/science/2019/05/nasas-full-artemis-plan-revealed-37-
launches-and-a-lunar-outpost/ 

Watch NASA’s publicity video: 
https://www.youtube.com/watch?time_continue=181&v=vl6jn-
DdafM&feature=emb_logo 
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ESA’S MOON VILLAGE: A VISION FOR GLOBAL 

COOPERATION AND SPACE 4.0 

http://blogs.esa.int/janwo
erner/2016/11/23/moon-
village/ 

https://www.youtube.c
om/watch?v=O7JtOokh
4PU 

Watch two viewpoints: 
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ESA: Space 4.0 represents the evolution of the space sector into a new era, characterized by a new playing field. 

This era is unfolding through interaction between governments, private sector, society and politics. Space 4.0 is 

analogous to, and is intertwined with, Industry 4.0, which is considered as the unfolding fourth industrial revolution of 

manufacturing and services. 

http://www.esa.int/About_Us/Ministeri
al_Council_2016/What_is_space_4.0 

http://www.esa.int/About_Us/Ministerial_Council_2016/What_is_space_4.0
http://www.esa.int/About_Us/Ministerial_Council_2016/What_is_space_4.0


https://www.youtube.com/watch?time_continue=37&v=amYK5voqLSk&feature=emb_logo 

ESA’s director, Jan Worner’s vision for an “open station on the Moon, 
for different member states, for different states around the globe.”  

https://www.youtube.com/watch?time_continue=37&v=amYK5voqLSk&feature=emb_logo
https://www.youtube.com/watch?time_continue=37&v=amYK5voqLSk&feature=emb_logo


Be usable; 
Be safe from harsh environment; 
Provide sufficient Power for operations, day and night; 
Have sufficient Water for drinking, growing food, making rocket 
fuel; 
Be able to produce sufficient food; 
Be able to produce sufficient heat during the lunar nights; 
Be able to produce and maintain sufficient oxygen. 

Summary 
A lunar colony must:  



ESA Vision: Creating a 3-D printed lunar base out of lunar regolith using teleroboticss. 
This base will be prepared by robots prior to humans arriving. 

http://www.esa.int/ESA_Multim
edia/Images/2013/01/3D-
printed_lunar_base_design 

For ESA's 3D-printed lunar base concept, 
Foster + Partners devised a weight-bearing 
‘catenary’ dome design with a cellular 
structured wall to shield against 
micrometeoroids and space radiation, 
incorporating a pressurized inflatable to 
shelter astronauts. 
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A base must have an exploration vehicle that allows crews to live and explore safely for a 
minimum of a lunar day. NASA’s design: 



NASA’s Space Exploration Vehicle (SEV) 

“Suitport” at the front of the vehicle 
allows rapid  





https://www.youtube.com/watch?v=j2SRBWpHJA8 

Japan’s design: 

https://www.youtube.com/watch?v=j2SRBWpHJA8


NASA’s vision for Getting to the Moon: 
Orion deep space crew module – effort led by Lockheed Martin, USA 



Gateway: A Lockheed Martin concept of a cislunar outpost that could support future 
human missions to the moon or elsewhere. Credit: Lockheed Martin 



https://www.lockheedmartin.com/en-us/news/features/2016/stemrad-vest-space.html 

Protection against harmful radiation – the AstroRad vest 
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AstroRad can provide astronauts with protected mobility when traveling between different spacecraft elements of 
the Gateway (or other future space architecture). 
 
 The vest design protects the most susceptible vital organs — like bone marrow, reproductive organs and lungs — 
from the harmful effects of radiation. 
 
Wearable vests take up minimal space. This is important, since efficient use of mass is critical for long-duration 
human spaceflight missions. 



https://www.citylab.com/design/2019/04/moon-village-som-
mit-esa-space-urbanism-planning-habitat/587482/ 

https://www.youtube.com/watch?time_continu
e=214&v=jVCiPTXYYu8&feature=emb_logo 

A method for 3D printing with lunar regolith: 
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Beyond the first robotic explorers, science missions, and developers, what 
will it take to establish permanent human settlements on the Moon? 
 
What do humans need to be happy and healthy, besides the obvious  
protection against radiation, micrometeorites, regolith inhalation, and the need 
for oxygen and water? 

Healthy and varied food that can be grown on the Moon 
 plants? animals? 

Friendly environment with a touch of home (Earth) 

Arts and recreation 
 sports and dance in 1/6th g? 
 TV and radio? News and entertainment programs? 



https://www.youtube.com/watch?v=8V54UaUXqXg See being developed at ASU 

A Japanese design: 

https://www.youtube.com/watch?v=8V54UaUXqXg




Aghdasi, F & Caillouet, T & Chao, Andrew & Ives, B & Lali, 
Mehdi & Perakalpudi, N & Rajguru, A & Shields, A & Vasmate, 
Vishal & Thangavelu, Madhu & J.D.Burke,. (2016). 
LunaRevolution-Role of the Moon in the Future of Human 
Space Activity.  



Moon farming 
of the future? 



Moon Villa: Spherical Lunar Home for Low-Gravity Living 

https://dornob.com/moon-villa-spherical-lunar-home-for-low-gravity-living/ 

split-level, stair-less 
configuration of the 
space – a nod to the 
lower-than-Earth 
gravity conditions that 
would allow residents 
to leap and bound from 
one floor to the next. 

A touch of home? 
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A series of rotating shades help 
regulate light and heat, 
reducing temperature 
extremes while gathering the 
sun’s energy. For more serious 
solar storms, an underground 
bunker provides safer 
emergency shelter. 

How would you like to live in 
this lunar condo? 



What sports can 
be played in a 
1/6th g 
environment? 
 



How about dance in 1/6th g? 

How would the physics 
of dance be different 
on the Moon,  
where g = 1.6 m/sec2? 

http://web.hep.uiuc.ed
u/home/g-
gollin/dance/dance_ph
ysics.html#9 
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Moon Village Association  https://moonvillageassociation.org/  

Preserving human values of decency on the Moon 

https://moonvillageassociation.org/

