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ABSTRACT

Conducting simulated space missions in analog facilities on Earth allows scientist, engineers and
students the opportunity to perform simulations that can develop operational knowledge for future
missions. The Mars Society’s Mars Desert Research Station (MDRS) in Utah provides an excellent
platform for planetary surface analogue research in an extreme environment setting. Team Peru
was composed of a Peruvian-American aerospace engineer from The Boing Company, four
Mechatronics Engineering students from the Pontifical Catholic University of Peru (PUCP) and
one Environmental Engineering student from the National Agrarian University, La Molina
(UNALM) in Peru. This paper shares lessons and observations from their two-wee experience at
MDRS that their incorporation into their work of establishing a Mars-Analogue base in Peru’s
Atacama Desert and a Mars Society branch in Peru; it also discusses the various outreach activities
they have been involved in since their rotation concluded at MDRS.

1. INTRODUCTION

Simulations are important processes that have always been carried out in order to model objects
and/or situations with the purpose of know what to do and how to deal with endless situations.
While closest to reality are these simulations, the results of our work will be better once submitted
to reality.

In the Desert Research Station (MDRS), people develop many kind of projects and of very varied
topics; this leads to the realization of different types of simulations which have in common the
main one. This kind of simulation is the spatial which is about the experience, development and
work on the Red Planet.

Obtaining good results, however not perfectly accurate, demands a steady improvement in the
simulations which allows us to get the answers needed to predict our behavior, as well as of our
projects tested at the station, on Mars.

The main observations are taken from the projects developed by the Crew 126 in its period of two
weeks of participation and from the MDRS's structures that limit the feeling of being outside the
Earth.
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2. PROJECTS OF THE CREW

2.1 Barsoon

This projects is the topic of the paper “Data Acquisition Module Study (DAMS) at MDRS”.
In few words, that projects states about waypoints which are strategically located so that they can
take atmospheric measurements of temperature, absolute humidity, relative humidity, atmospheric
pressure and can locate by algorithms an astronaut's location which will be useful in case of
accidents or lost.
Important observations about Barsoon (Figl) is the communication. First, we used radiofrequency
but there was too much noise, so we had to make algorithms to reduce it but we didn’t get the
expected results. Afterwards, we used Bluetooth to have a better communication and we got to test
the project but the extent of communication has become our main problem.
Now we are working in the next step of the project.

2.2 Space Walk

It tastes about to take a walking of 3.5 miles (1.75 from the hab to a hill and another 1.75
from the hill to the hab) (Fig2). To do it more realistic, we chose the day windier and colder, in
addition the weight of the suit and the discomfort that demands, we got to have the difficulty which
astronauts would have in Mars.

We determinate the average walking speed which was about 2.57km/h or 1.6miles/h which is less
than the average walking speed in the Earth which is of 0.83m/s.

However there is an important observation about that, the gravity has never been simulated. So, if
we could make something to simulate and slower walking, we would get closer results.



2.3  EVA Emergency Transportation Development Tests

It was a changeable design of a stretcher to have the first aid for an accident astronauts
(Fig3), the complete explanation of that project is showed in the paper “Planetary Analogue EVA
Medical Emergency Simulations”.

Fig3.

This project tastes about to test 7 different design of stretcher in three different kind of terrains
(one soft, other semi-hard, and other hard).

The designs are with an adaptor for the stretcher on a ATV (Fig4), without rides (Fig5), one Ride
(Fig6), two rides in parallel (Fig7), two rides in series (Fig8), 4 little rides in a slope (Fig9), 4 little
rides connected to an ATV (Fig10).

As in the previous case, the gravity could play a very important role in the stability of the stretcher
and in ease of transportation. Another important aspect is the spacesuits that are not exactly to the
spacesuits which will be used in Mars; for that reason the handling of this couldn't be well
simulated. There weren't exact information of the space in the space ship which will be allocated
to the storage of this equipment, for that reason the stretcher's measures couldn't be fully defined.
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3. MDRS
3.1 Space Suits

The spacesuit (Figl1) is something which we would like to improve, and now we are working
in new design to have a more realistic appearance.

Figll.

The clothes is very close to the body

The helmet fogs too much and is very fragile

The bag pack could be closer to the body and be less movable.

The color is good to not show the dirt but it could be other color more technology or spatial for
example:

Orange as ACES (Fig12) or silver as the Mercury (Figl3).
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3.2 Air Lock

The airlock (Figl4) is something little simple. It’s only a simulation, but when you are inside
you don’t feel anything, you only have to wait for 5 minutes and that’s all. Maybe we could
implement some fans that generate a different feeling and a loud noise that can make us feel that
something is really going on in the cabin in order to only wait.

3.3 Space Food

The food (Figl5) is good but are everything that crewmembers eat the same that they would
eat in the space?
To live a real simulation maybe could be little difficult and uncomfortable but we consider that is
part of everybody expected to life.

3.4 Hab Appliance

There are many appliance in the hab (Fig16) and the space is what most lack is, for that reason
we could get or make a multifunctional machine to cook, fry, heat, and etc. all in one.
It could be one of the projects which develop the crews or maybe to encourage this development
through contests.



Figl6.

3.5 Greenhab

To have a great greenhab (Figl7) in an expedition to Mars is very, buy very important.
However, if we were to use there as we use it here (in the simulation) would be useless.
It didn’t help us to much, although we spent much time developing care actions inside of the cold
and the heat of outside.
This is the momentary modification which Crew 126 did (Figl8). We get to have the greenhab
with fresh air putting a ventilator in the bottom of the greenhab and with the help of an extractor
in the top of that, it managed to get a better circulation of the air. However it can be helpful for
summer periods but for the winter needs to have new modifications.

| Figl7. | Fig18. |

3.6 Pressurized Way

The pressurized way from the hab to the greenhab (Figl9) could be covered with a plastic,
either transparent or not, it would be giving another image to the simulation.



Fig19.

From the hab to the Antarctica Pile (Fig20) needs a structure like the other and a coverage also
help.

3.7 Hab Outside

Two parts of the hab outside (Fig21) don’t have relationship with a reality which are the
bathrooms and ATVs.

Fig21.

Bathrooms’ appearance (Fig22) doesn’t have any relationship with the aerospace simulation. But
the solution is not to change them to another place. In order to do that, we should disguise baths
of a structure similar to the observatory (Fig23) where the bathrooms could be inside.
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Fig22.

3.8 ATVs

Under the same idea, the ATVs not only look very ground but also are very ground (Fig24).
We should use ATVs like we would use in the space, it means, they would have be electrical. We
could adapt artificial accessories that make them to look more spatial, as well as
any interplanetary exploration vehicle.




4 PROJECTS NOW

4.1 Barsoom 2.0

It is our next step in the development of our project of the waypoints. They will have all
corrections which were seen in the observations. One of the main differences between Barsoom
and Barsoom 2.0 (Fig25) is that they will be able to be located by themselves.

Fig25.

4.2 Mars Analogue Research Station in Pampas de La Joya

Taking advantage that the Atacama Desert (Fig26) is one of the two hyper-arid deserts of the
world and it has analogy to Mars, this makes for one of the most appropriate areas for the
development of space projects; for that reason The Mars Society Peru are in the development of a
hab at the desert in the department of Arequipa. Detailed studies that support the appropriateness
of the place is based on the work developed by Dr Julio Valdivia Silva, Ph.D. in Astrobiology,
who works at NASA Ames Research Center. More information can be found in the paper
"Establishment of a Mars Analogue Research Station in Pampas de La Joya (Peru's Atacama
Desert)"




5 CONCLUSIONS

e A project is not a success until it is able to develop to perfection with the details; however,
having failed to achieve most of the projects (if not all) there is much work to do with
respect to the simulations.

e After security, simulation is the most important in all Mars Analogue Research Stations,
for that reason it shouldn’t be considered at all the comfort in them; it means not only
physical comfort but also economically, in order to use what is actually needed in the
simulation and not people can have. If it’s necessary, increase application fees.

e The assessments are highly subjective and varied especially when people are from different
parts of the world and from different cultures. It would therefore be good to each crew

(consisting either American or elsewhere) leave their recommendations for improvement
for the simulations.
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