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Becoming Interplanetary





How do we sustain human life
in hostile, off-world environments?
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Environmental Control and

Life Support System



NASA



Biosphere 2



Lunar Palace



L
u

n
ar

 P
al

ac
e 

S
ys

te
m

 F
lo

w



SIMOC
A scalable, interactive model of an off-world community



Agents
ECLSS systems, plants, humans, solar panels, habitat 

structures, equipment, vehicles, etc.

Currencies of Exchange
O

2
, CO

2
, HC

4
, and H

2
O vapor, potable, waste, and treated; 

edible and non-edible plant biomass; 
potassium, phosphorus, nitrogen, and kWh (power), etc. ...



SIMOC Agent Interaction Diagam
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Wheeler, NASA



Cabbage
Total: 572g

Edible: 515g
O

2
: +0.275g

CO
2
: -0.377g

Wheat
Total: 3950g
Edible: 1580g
O

2
: +1.852g

CO
2
: -2.547g

Strawberry
Total: 1891g
Edible: 662g
O

2
: +0.576g

CO
2
: -0.790g



Sweet Potato
Total: 3187g
Edible: 1275g
O

2
: +1.838g

CO
2
: -2.540g

Green Onion
Total: 500g
Edible: 450g
O

2
: +0.409g

CO
2
: -0.561g

Tomato
Total: 1969g
Edible: 886g
O

2
: +0.600g

CO
2
: -0.823g



SIMOC LIVE DEMO





Space Analog for the Moon and Mars

SAM @ Biosphere 2





Wiki Biosphere 2









The principal science objectives at SAM:

  1) Transition from physicochemical (machine-based) 
       to bioregeneration (plant-based) life support systems.

  2) Transform simulated regolith to soil.

  3) A study of the microbiome of the built environment.

  4) Test pressurized suits in entry, exit, and EVAs in a half-acre 
Mars yard complete with boulder field and lava tube.

  5) Advanced computer models and simulation.



To engage research teams from around 
the world in hands-on scientific 
discovery, to inspire the next generation 
to be engaged custodians of this planet 
while exploring new worlds.







Kai Staats
kstaats@arizona.edu

  www.simoc.space
www.samb2.space

Facebook.com/marshabsim/
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