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USC ASTE 527 – Graduate Space Concept 
Synthesis Studio – 3 units

•Viterbi School of Engineering
•USC Astronautical Engineering Department – ASTE
•ASTE 527
• Ideation, Conception, Creativity, Imagination, 
Visualization
•Skills borrowed from civil Architecture education
• -https://sites.google.com/a/usc.edu/aste527/home



Philosophy, Visions, Policies, 
Concepts, Architectures, Engineering



T.E.Lawrence

• All men dream, but not equally. Those who dream by night in 
the dusty recesses of their minds, wake in the day to find that 
it was vanity: but the dreamers of the day are dangerous men, 
for they may act on their dreams with open eyes, to make 
them possible.



 Jules Verne - Moon and Florida
 H.G.Wells and World Brain/Wikipedia
 Teilhard de Chardin –Omega Man
 Vernadsky - Noosphere
 Asimov – Robotics
 A.C. Clarke and Moon







 Cosmic Velocities and Energies

 Milky Way Rotation

 Anisotropic medium ?

 Fate of Stellar Systems

 Orphan planets and wandering bodies

 Radial Migration ?











The Wicked Problem

• Complex problem

• Many dynamic variables

• Moving goal posts

• Introduce new parameters

• Solved “out of bounds”



Heuristics

• Murphy’s Law

• Parkinson’s Law

• Augustine’s Laws

• Akin’s Laws

• Surgeon’s Heuristic - The eye cannot see what the mind cannot 
comprehend.

• Peter Principle



Critical Skill - Connections

• Synthetic Intelligence

• Context and Associative Logic

• Looking for Patterns

• Apply Heuristics

• Quilting

• Common Model – Debate and Discussion







 Musk – Settle other planets –human survival insurance
 Bezos – Protect and make Earth beautiful
 Marburger lll – Economic sphere of influence
 Campbell  - Return of the Hero
 Dyson – Beautify our Universe
 Frank White –Overview Effect
 Protect Our Space Heritage





Space Policy Directive SPD -1

"Lead an innovative and sustainable program of exploration 
with commercial and international partners to enable human 
expansion across the solar system and to bring back to Earth 
new knowledge and opportunities. Beginning with missions 
beyond low-Earth orbit, the United States will lead the return 
of humans to the Moon for long-term exploration and 
utilization, followed by human missions to Mars and other 
destinations;".



Take People to the 
Moon and then to 
Mars and Beyond.



December 11th 2018 – The USC ADAM Project





Spring 2018 USC School of Architecture
Space and City Seminar

What can human spaceflight and human space activity 
do now for the multitude of the world’s population ?









 https://www.youtube.com/watch?v=BCjH3k5gODI

https://www.youtube.com/watch?v=BCjH3k5gODI




Where Internet Lives - Google Data Centers
https://www.dailymail.co.uk/sciencetech/article-2219188/Inside-Google-pictures-gives-look-8-vast-data-centres.html

https://www.dailymail.co.uk/sciencetech/article-2219188/Inside-Google-pictures-gives-look-8-vast-data-centres.html






• Human Spaceflight

• Isolation

• Health 

• Safety 

• Morale 

• Productivity

Human Needs



Submariners















Solar Activity



http://www.indiana.edu/~geol105/images/gaia_chapter_4/mil
ankovitch.htm

http://www.indiana.edu/~geol105/images/gaia_chapter_4/milankovitch.htm


Climate Change



Consequences - CO2 Fertilization - Greener Earth









 On whether we are capable as a species of 

tackling climate change:I don't think we're 

yet evolved to the point where we're clever 

enough to handle a complex a situation as 

climate change. We're very active animals. 

We like to think: "Ah yes, this will be a 

good policy," but it's almost never that 

simple. Wars show this to be true. People 

are very certain they are fighting a just 

cause, but it doesn't always work out like 

that. Climate change is kind of a repetition 

of a war-time situation. It could quite 

easily lead to a physical war. That's why I 

always come back to the safest thing to do 

being adaptation."I've always said that adaptation is 
the most serious thing we can do" 





Some Concepts







MALEO : MODULE ASSEMBLY IN LOW EARTH ORBIT

• A strategy to build and commission a lunar surface habitat complex by integrating several 

modules in LEO using the ISS and her crew, and ship it to the lunar surface using custom 

propulsion systems, thereby avoiding the infrastructure otherwise needed to construct one 

piece by piece, and eliminating the clingy dust nuisance that hampers lunar surface activity .

• First proposed at the inaugural summer session of the International Space University at MIT in 1988

• First presented and published at the 1988 IAC in Bangalore, India

• Several subsequent publications including USC 1988, IAC Dresden1990, ASCE 1992, JBIS 1993 



MALEO - SALIENT FEATURES
• Payload Summary [MT]

• Habitat Module = 15

• Lab Module = 15

• Power/Logistics = 15

• ECLSS Node = 5

• Sanitation/Hygiene                  = 5

• Airlock/EVA = 10

• Truss/Landing gear                  = 10

• 100kWSolar Arrays/Comm = 5

• Unpress.Electric Rover X2       = 10

• Attitude Control Pallet X3         = 6

• Touchdown Mass ~100MT

• + lander propulsion stack

Sanitation/Hygiene

















 Long Range 10,000km
 6 crew
 Methane ICE
 Fuel Cells
 Deep Drill
 Crane
 Shirt sleeve Workshop
 Assembly Assist
 City Builder













3. From IOC to Permanent

3.17. Permanent Habitation in Lava Tubes [credit Vincent Ip USC Architecture]



The site of the Humanity Archives



P4+ Solar System Quarantine Facility on Moon 





Spiritual Bath



Is there water in the Moon?

Fig 5. A Nasa Spacecraft explores the Moon’s permanent shadowed polar regions



Prep Room

Arrival Congregation
Preparation

Social 
Interaction/Pool

Contemplation
Earth Viewing Platform

Exterior 
Landscape

Water Tank

Section A



Bathing Space – View to the Earth



Congregation Space – View to the Earth



ARCH 599 – Space Architecture
Spring 2018 – Professor Madhu Thangavelu

Pornpavee Mungrueagsakul

Lunar Bath and Spiritual Nexus



Today’s Program

• University Graduate Programs

• Orbital Habitats

• Lunar Habitats

• Mars Settlements

• Human Needs for long duration missions





Online Gathering Mechanics

• Request online audience to mute microphones and turn off cameras

• 10min for each speaker

• Followed by 5 min Q&A 

• Moderator will be happy to pick queries from chat box

• Followed by Panel Discussion

• Again, moderator will be happy to pick questions from chat box

• Fin


