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RESAM

The red planet Mars has been known for thousands of years. Called “Ares” by the Greeks, this little orange-red 
ball has been crossing our night sky for ages, yet not much was known about this planet until recently. Within 
the past 100 years when spaceflight was made possible, humanity pushed the boundaries of its influence into the 
dark unknown of space. Within the time, we have learned so much about this little planet and have discovered 
that it contains various resources, free from human harvesting, a perfect resource for materials. Yet, there is no 
effective way to start obtaining materials from this rich treasure trove of resources.

With the creation of Aresam, a settlement orbiting Mars, humans will be able to have much easier access to the 
surface of Mars and begin the process of obtaining resources from this rich planet. It will provide a platform 
for researchers to continue to increase their knowledge about the red planet, as well as plan out possible mining 
points on the planet.  

A major goal of the settlement is to provide a safe and pleasant living environment for residents, while still 
allowing them to do all of the activities they would normally do on Earth. The settlement aims to prevent en-
vironmental problems from occurring by trying to be as resource efficient as possible, recycling as much of 
the wastes produced on the settlement to be environmentally wary as well as to minimize unnecessary money 
spending.

The prevent the residents from feeling a sense of claustrophobia, the settlement features very high, 250 meter, 
along with OLED panels on the ceiling generating images to create a “sky”. The walls of the settlement are 
constructed of very strong nano-layered plastic with water as radiation protection and solar shields that also 
act as solar panels for the maintenance of a day and night cycle. The hull is constructed of steel, and ferrofluid 
throughout the exterior protects the settlement in case debris collision. 

A major design choice for the settlement is for the prevention of disruption to workflow, and robots throughout 
the settlement as well as on the mining bases provide the settlement with streamlined work. Furthermore, as the 
safety of our residents is our top priority, the settlement aims to use its numerous robots to quickly contain any 
problems that may arise due to natural causes or otherwise.

As the residents of the settlement are a diverse group of people, the housing options of the settlement also cater 
to these people, with a wide variety of types and styles of homes in different environment. Residents can choose 
homes that fit them, and can even have their home modified by robots within the settlement to match their own 
unique personalities.

Aresam aims to offer a pleasant living environment with many activities throughout the settlement for the 
residents’ entertainment as well as a link to the surface to Mars. With the settlement’s proximity and orbit, it 
promises to be the optimal choice for a settlement. Though the initial costs of the settlement’s construction are 
not low, the quality of the living experience as well as the utility of the settlement as a link to Mars and a com-
munication midpoint with future settlements offsets the initial costs. With all of these features, Aresam is sure to 
be an indispensable part of human exploration and settlement in space.
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2.0 Structural Design 
Aresam will provide a safe and pleasant living and working environment for 20,000 full-time residents as well 
as a transient population that increases with each year of operation. Its main goal is to create a nearly identical 
living and working environment to that of Earth, while also carefully considering the safety of its inhabitants. 
Aresam will also serve as an intermediate between Earth and Mars, and ports located on the settlement will 
transport cargo and passengers to the surface of Mars for operations on the planet.

2.0.1 Full Time Residents
Once construction of Aresam is complete, it will house 20,000 permanent inhabitants. All of these inhabitants 
will live within the five rings. There will be ample room to accommodate all 20,000 full-time residents in the 
rings as well as enough land area that can be reserved for the increasing transient population. Full-time residents 
will live in areas scattered about each ring and will be provided with numerous recreational activities as well as 
a very Earth-like natural setting. 

2.0.2 Transient Population
In addition to the 20,000 full-time residents, Aresam will also accommodate 500 transient inhabitants. These 
500 transients will also live within the five rings, but they will live in housing complexes located nearest the 
connecting channels, so that they can quickly access the transportation systems that transport them from the 
rings to the ports on the center axle. From there, transients will be able to continue with their operations on the 
surface of Mars. The transient population will also be provided the same services and benefits that full-time 
residents receive.

2.0.3 Transient Population Growth
With an increase of 50 transients each year for at least 30 years of operations, Aresam will need to reserve living 
areas that can accomodate the increasing population. In order to accomplish this, areas around the existing hous-
ing complexes will be reserved for future housing constructions for the growing population. This is possible due 
to the excess in land area within each ring, and thus will not force any of Aresam’s other inhabitants to compro-
mise on their living spaces. 

2.1 Exterior Design

Figure 2.1

2.1.1 Dimensions and Volumes of Structure
Each of the 5 rings will be identical in size, 
each with a 775 meter radius (1550 meter di-
ameter) and a width of 300 meters. Walkways 
between the rings will each measure 600 me-
ters in length and the total length of the center 
axle will be 5100 meters (600 meters of space 
in between rings and 600 meters protruding at 
each end). Each pair of rings will be linked by 
5 walkways, resulting in a total of 20 walk-
ways throughout the whole settlement. Within 
the two outer rings will be smaller sub-rings 
with 300 meter radii (600 meter diameter); 
these sub-rings will be used for manufactur-
ing. 8 connecting channels will link each ring 
with the center axle, each with a length of 350 
meters. All walkways and connecting channels 
have radii of 50 meters (diameter of 100 me
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ters). Ports, located at each end of the axle, will be 
cylindrical and have a radius of 200 meters (400 
meter diameter). 

2.1.2 Volumes of Artificial Gravity
Artificial gravity will be present in each ring, its 
corresponding connecting channels, and the walk-
ways. This artificial gravity will be created through 
rotation of the rings around the center axle, result-
ing in a centripetal acceleration of approximately 
1g, nearly the same as the gravitational accelera-
tion on Earth. The center axle will not rotate and 
thus will not have artificial gravity. It will remain 
stationary for the convenience and ease of landing 
vehicles.The connecting channels will have varying 
magnitudes of artificial gravity depending on prox-
imity to the axis of rotation. The walkways will 
have a nearly equal amount of artificial gravity as 
the rings do, which will allow inhabitants to move 
between rings without needing to adjust to chang-
ing levels of gravity, a potential threat to health and 
safety. The sub-rings, due to their smaller radii, will 
have a lesser magnitude of artificial gravity. 

Figure 2.1.1

2.1.3 Interface Between Rotating and Non-Rotating Sections
Rotation of the rings will be initiated and controlled by thrusters (rockets) that are installed on all four sides 
(top, bottom, right, left) of each ring. These four thrusters equalize the torques at the four sides of the ring to 
create a uniform rotation. At the points of contact between the center axle and the connecting channels of the 
rings, low friction ball bearing systems will be utilized, preventing loss of energy due to friction, which in turn 
would cause the rings to slow their rotation. The ball bearing system will be easy to maintain and replace in 
case of malfunction and provides an inexpensive yet efficient system for managing the junction points be-
tween rotating and non-rotating sections. 

2.1.4 Rotation Rate and Magnitude
In order to replicate Earth’s 1g living environment on Aresam, the rings will rotate at 1.0738 rotations per 
minute to simulate a centripetal acceleration of 9.8 meters per second squared. This rotation rate is generally 
acceptable to humans, and is the optimal balance of both settlement size and rotation rate. The thrusters are 
fired once when the whole settlement has completed construction to initiate rotation, and if need be, will be 
activated to adjust rotation rates. The sub-rings will rotate at the same rate as the rings, but will have a lower 
centripetal acceleration, at 3.7934 meters per second squared or approximately 0.39g, due to their smaller 
radii.
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Figure 2.1.1

2.1.5  Radiation and Debris Protection
Aresam provides its inhabitants with radiation and debris 
protection through the unique composition of its outer 
shell. A combination of steel and Ferrofluid, a liquid that 
hardens when a magnetic field is applied, will be used 
throughout the structure. Steel provides a strong barrier 
against collisions and radiation and Ferrofluid further en-
hances protection of the structure by hardening and filling 
up gaps should any object strike Aresam and puncture a 
hole in its steel outer shell. This outer shell consists of two 
layers of steel, each 0.5 meters thick, with a 1 meter layer 
of Ferrofluid packed in between. 
 In order to provide natural sunlight and natural 
views to residents while also protecting them from radia-
tion and debris, “windows” will be constructed using a 
combination of nano-layered plastic and water. This cre-
ates transparent walls that surround each ring and allows 
natural sunlight to pass through. Nano-layered plastic is 
more resistant to cracking than other substitute materials 
such as lead glass while also blocking out most radiation. 
When used in conjunction with water, this composition 
further reduces the harmful effects of radiation and cre-
ates a barrier that slows down the trajectory or incoming 
objects and debris. 
 When an impact is predicted, Ferrofluid will re-
place water in the window panels for all areas predicted to 
be struck by space particles

2.1.6  Isolate Volumes in Emergency
 In preparation for emergency situations, each ring will be 
divided into two sectors, with two partitions within each 
sector. Airlocks will be implemented in all four sections 
of each ring in case of a leak on the outer shell of the 
structure. Computer systems within Aresam will con-
stantly monitor space particles and signal the activation 
of airlocks when an emergency is predicted or observed 
within the settlement.
 When an emergency is predicted, as in a strike by 
a sizeable foreign object, residents in areas of impact can 
be evacuated with the 8 elevators located in each sec-
tor, as well as the intra-ring walkways. When sectors are 
identified as compromised, after evacuation, the areas are 
sealed off. Airlocks activate to protect the areas that are 
adjacent from depressurization.



STRUCTURAL DESIGN

0 5

2.1.7 Ports 
Ports are located on both ends of the center axle, each with a 400 meter width and a 200 meter radius (400 meter 
diameter), and each having three levels. Each port can accommodate spacecraft with dimensions of up to a 400 
meter wingspan, a maximum height of 150 meters, and a length of 400 meters. This should be large enough to 
hold the majority of spacecraft sizes currently in existence. To accommodate currently unknown spacecraft sizes 
for the future add-on ports of any shape and size can be installed onto the center axle and existing ports.
 Once spacecraft enters the port, it will be thoroughly cleaned using a high pressure vacuum system to 
remove dust particles from entering the settlement. This vacuum system will consist of a series of suction cups 
that move independently of each other and contain sensors to detect areas containing dust and other debris. 

2.1.8 Materials Used for Exterior Surfaces
The structure of the settlement’s backbone will be constructed of carbon steel, along with nano-layered plastic 
panels. The composition of the entire outer shell of the structure will be approximately 50/50 steel and nano-
layered plastic.

2.2 Exterior Design

Color Function
Brown Manufacturing

Imports
Storage

Green Agriculture
Rural

Red Commercial 
Urban

Blue Business
Suburban

Figure 2.2

2.2.1 Percentage Allocation and Dimension of Down Surface
 Each ring will be dedicated to a specific task, although each will also have enough room to house full-time 
residents and transients. The rings on each end (1st and 5th) will be focused on manufacturing, imports, and 
storage, and are convenient for this purpose due to their proximity to the ports. The sub-rings will be focused on 
manufacturing. The 2nd ring will focus primarily on agriculture and have a rural setting. The 3rd ring (center) 
will be the commercial center of Aresam and provide an urban setting to its residents. The 4th ring will be the 
business center and have a suburban setting. Each ring has approximately 1.4 million square meters of down 
surface area. The table below illustrates percentage allocation of down surface for each ring:
Function % of Down Surface Allocated
Housing for Full-Time Residents 50%
Housing for Transient Population 10%
Area reserved for Future Increases in Transient Population 15%
Area for Primary Functions of Rings 
(e.g. agriculture, business, manufacturing, commerce)

25%
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2.2.2 - Orientation of Down Surfaces
Down surface will be oriented in a ring-like shape. Inhabitants will walk perpendicular to the surface of the 
ring, but will always be pulled down towards the ground due to centripetal acceleration causing a force on them.

2.2.3 - Vertical Clearance
Vertical clearance within the rings will be 250 meters in height. The current underground level will be 25 me-
ters, but can be changed by adding more or less regolith, which will cause a slight but tolerable change in gravi-
tational acceleration. This makes the total height of each ring 275 meters. With 250 meters of above-ground 
space, natural scenery such as mountains can be recreated to make the environment Earth-like. This vertical 
clearance also helps alleviate the feeling of claustrophobia for some residents, who might feel as if the sky is 
falling down on them.
 The vertical clearance also allows the simulation of some weather conditions otherwise unpractical and 
unfeasible if done at a lower altitude. 

2.2.4 - Day and Night Cycles
An important aspect of human life is the day and night cycle. It is what regulates people’s everyday lives and 
keeps them functioning on a day to day basis. Therefore, Aresam needs to simulate this cycle so that inhabitants 
can continue to live under the same habits as they have before. In space, the day and night cycle is not the same 
as it is on Earth, so control over light is a fundamental concern for any space settlement.
 Two major features will be added to the rings to fulfill this goal. On the ceiling, OLED panels will be 
installed to provide light and counteract the effects of shadows on the down surface. On the sides, a system of 
“window blinds” that also act as solar panels for energy will be utilized. These blinds, when closed, will be 
seamless and have no gaps that will let sunlight into the ring. These solar blinds will be placed within the 10 
meters of water. The combination of these two features will allow for a controlled day and night cycle.

2.2.5 - Materials Used Within the Rings
Concrete will be heavily used within the rings to create a road system for inhabitants. Concrete will also be 
used extensively on buildings and housing structures. Both Phobos and Deimos are plentiful in regolith, which 
will be imported and used to make concrete. Also, additional rock from the moons can be resourcefully used to 
recreate natural landscapes such as mountains.

2.3 Construction

2.3.1 – Construction Sequence
The construction sequence will begin with a cylindrical, 3-level port. This will allow spacecraft to transport ma-
terials for construction. From there, the center axle will be constructed by gradually adding on modular sections 
until the desired length is reached. Then, the ball bearing systems will be installed at the five rotation points. 
The connecting channels to the rings will be added onto the ball bearing systems, eight for each point of rota-
tion. Once those are attached, the sub-rings on each side will be constructed. Before any of the other rings are 
added, the second port at the other end of the center axle will be installed, now allowing for spacecraft to dock 
at two different locations. Lastly, the rings are ready to be added onto the structure, and the walkways between 
the rings will subsequently be built.
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Construction starts with one port.
Modular sections are added to the center axle.

Connecting channels are attached to ball bearings. 
            Sub-rings are built.

2nd port is added.
All rings are completed.
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Figure 2.3

2.3.2  Artificial Gravity
Following the construction of the rings will be the placement of 
four thrusters on each of the 5 rings. There will be a thruster on 
the top, bottom, left, and right of each of the rings. These thrusters 
will initiate the rotation and artificial gravity in each of the rings. 
There are also two additional thrusters to alter and control the orbit 
of Aresam around Mars. 

2.3.3 Construction Technique for Interior 
Carbon fiber will be used throughout the interior of the rings as a 
strong, supportive, yet lightweight material for any hard surface. 
Carbon fiber cloth will also be used in place of normal cloth. 
 Furthermore, regolith from Phobos and Deimos can be 
used as soil as well as turned into concrete for roads and paths

2.4 Expansion

2.4.1 - Expansion Capabilities
Due to the shape and structure of Aresam and 
its series of rings revolving around a center 
axle, expansion is made more convenient and 
efficient. The axle can be lengthened with ad-
ditional modular sections, and new rings can be 
added to suit an increasing population. Expand-
ing on the existing structure will not hinder 
operations since there are ports on both ends of 
the axle. One end will be extended, while the 
other will still have a functioning port.

2.4.2 - Design Features for Expansion
Each add-on to the center axle will measure 
100m in length, and each has the same size and 
shape to allow for easier installation and repair. 
If additional ports are needed, they can be at-
tached anywhere along the center axle. This 
allows ports of nearly any shape and size to be 
added, to better suit any presently unknown 
kinds of spacecraft. 

2.4.3 Reduction of Initial Cost

Figure 2.4

The most efficient way to construct this settlement is through heavy use of robots. Robots have many ben-
efits over humans when it comes to work efficiency. They are relatively low maintenance compared to hu-
mans because an energy source is all it takes to get them running. On the other hand, humans need food and 
rest and are overwhelmed by health risks and safety concerns at their work. Robots are also more precise 
than humans and are not as prone to making errors. 
 Along with robots, as much of the resources as can be obtained from the moons of Mars will be 
used to reduce the cost needed to transport materials long distance from the Earth to the Aresam.
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2.5 Deployment of Mars Surface Bases

2.5.1  Prefabricated Structure
In order for rapid deployment on the surface of Mars, a prefabricated structure created from materials from 
Phobos and/or Deimos and built on Aresam will need to be shipped in a cargo container measuring 4 meters by 
4 meters by 9 meters. This prefabricated structure will need to be built and assembled on the surface of Mars 
within 10 hours by two people and be able to house up to four people for at least thirty days.
 To accomplish this goal, carbonaceous chondrite will be used and converted into carbon fiber cloth on 
Aresam. Moving robots and mining robots will be transported inside the cargo container and aid in the assembly 
of the prefabricated structure. The robots will dig a 13 meter by 13 meter hole with a depth of 4 meters on the 
surface of mars, and the cloth will be placed within. Pressure will push the cloth out in all four directions to cre-
ate a sealed compartment. Then, the rock that was dug out of Mars will cover the top of the prefabricated struc-
ture. Airlocks will keep the structure pressurized and oxygen tanks will provide breathable air to the settlers.

Figure 2.5
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3.0 Operations and Infrastructure
3.0.1 Facilities and infrastructure necessary for construction
The construction of the settlement is based off of a prefabricated port unit that is brought to the settlement from Earth. In 
initial stages of construction, the port is fairly large and can house various robots and machinery to produce the rest of the 
settlement. Since cost is major factor during the construction phase, materials from Mars’ moons Phobos and Deimos will 
be used in the construction of the settlement, since they are closer to the settlement than Earth, and therefore would incur a 
smaller expense as compared to shipping similar material from Earth.

3.1 Construction Operations and Logistics
3.1.1 Altitude and inclination
The settlement will be located at an orbit 17,000 kilometers above the surface of Mars, with the axis parallel to the axis of 
Mars at 25.19 degrees from the perpendicular from orbit. The settlement will orbit at the same angle as Mars so that com-
munication to the other satellites will be faster, as well as simplifying transportation to Mars.

3.1.2 Source of construction material and equipment
Construction material will come from both Mars’ moons and Earth. To cut down on costs, all materials that can be found 
on the moon will be utilized as cost is less. Small robots and machinery for construction will be shipped to the settlement 
site prefabricated. However, bigger robots that are impractical to ship assembled will be sent to the settlement in pieces 
and as raw material from the moons to be put together within the prefabricated port, cutting down on shipping costs by 
shipping only what is necessary and in parts to ship the maximum number of parts per load sent from Earth.
Materials Chart
Material Source Transportation Amount

(~10% overestimate for 
repair needs)

Use

Steel Bellevistat MMST 23,000,000 m3 
(construction)

Hull

Ferrofluid Earth MMST 23,000,000 m3 
(construction)

Hull breach temporary 
fix

Nano-layered plastic Bellevistat MMST 22,000,000 m3 
(construction)

Wall for exterior view 
and debris impact protec-
tion

Water Mars/Earth (O2 from 
CO2 + H2 from Earth)

MMST 108,000,000 m3 
(construction and opera-
tion)

Biological need. Radia-
tion protection.

OLED panels Alexandriat MMST 17,000,000 m2 
(operation)

Day/night lighting

Air Earth/Mars (O2 can be 
extracted from CO2 
on Mars)

MMST 1,720,000,000 m3 (op-
eration) additional air 
stored in 500 atm cylin-
ders

Biological need.

Solar panels Alexandriat MMST 22,000,000 m2 (
operation)

Day/night light protec-
tion and energy genera-
tion.

3.1.3 Source of material and equipment for operations
Once the settlement is established, any material that is needed for repairs and operations will be shipped from Earth and 
the moons. As Earth provides a bigger proportion of the operating materials and equipment, it will be the main supplier. 
However, since the structure of the settlement features use of various Phobos and Deimos materials, these sources will 
first be used for repairs and normal operations where they apply.
Equipment Chart
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Equipment Source Transport Units Purpose
Repair Robot

I, E, EP
Earth MMST 1500 total units. 

interchangeable
Construction →
Repair/port

Automated Robotic 
Systems

CEM, SEC, HER, 
IMT

Earth MMST 4000 total units 
interchangeable

Maintenance, security, 
health response, mate-
rial transport internal

Magnetoplasma-
dynamic thrusters 

(MPDT) using lithium

Earth MMST 22 Rocket for rotation 
and orbital adjust-
ments

Pebble Bed Reactor 
(PBR)

Earth/Moon 
(for uranium fuel)

MMST 7 Power

*Refer to table 5.1 for complete names

3.1.4 Means for transportation of material
The main mode of transportation for all materials and goods within the Mars-moon-settlement system is the MMST. The 
MMST is a versatile ship, featuring a large cargo space that can be modified to fit temporary manufacturing needs. For 
example, during construction, a portion of the cargo hold can be modified to fabricate robots or pieces of the settlement. 
With both long and short range capabilities, the MMST is able to transport materials as close as the moons of Mars as well 
as materials from Earth which is thousands of times further. Furthermore, since the ship is so versatile, the ships can be 
used for transporting materials interchangeably, allowing it to switch tasks easily and work with construction and opera-
tions robots flawlessly.

3.1.4.5 Means for transportation of material within the settlement during construction and operations 
During construction, the RR – I handle all of the material transport and use until the axle is well established. Then a 
combination of the axial transportation system and the RR – I move the materials within the settlement. When the connec-
tors are established, the elevator system within is also used. And finally when a ring is established, the material transport 
system located in the underground tunnels will be used. All 3 forms of transportation with the aid of ARS – CEM and RR 
– I will be used to handle all tasks of material transportation within the settlement during normal operations.

3.2 Aresam Design
3.2.1 Atmosphere, weather, and climate
The atmosphere of the settlement will be maintained at a constant one ATM. This air pressure mimics that of Earth, so 
residents of the settlement do not have any negative side effects when changing from a one ATM environment, like the 
Earth and similar pressures on the trip to the settlement. The weather will be varied based on a four season system similar 
to that of Earth, with climate variations to go along with it.    
Seasons Chart

Season Temperature average (Celsius) Humidity (%)
Spring 18-26 40-60

Summer 24-30 30-55
Fall 20-27 20-40

Winter 15-21 35-50
Although there are four seasons on the settlement, the seasons will not be as intense as they could be on Earth. The 
weather and climate changes will be enough to be noticeable and give residents variability in their life, but not extensive 
enough to cause problems often associated with extreme weather conditions. Conditions that cannot be realistically mim-
icked on the settlement like a thunder and lightning will not be included in the weather design. Wind within the settlement 
is generated by the naturally occurring movement of warm and cold air within the settlement. When absolutely necessary, 
fans mounted on the ceiling of the settlement can be used to circulate the air. 



OPERATIONS

1 2

3.2.1.1 Air composition
The air composition of the settlement will be maintained as close to levels on Earth. The air composition of air in the aero-
ponics area will be slightly different, having a higher carbon dioxide percentage as plants consume carbon dioxide in their 
photosynthesis process.
Air Composition Chart

Gas Volume % Volume
Nitrogen (N2) 1,341,600,000 m3 78%
Oxygen (O2) 361,200,000 m3 21%

Carbon Dioxide (CO2) 665,640 m3 < 1%

3.2.2 Food Production
The settlement will be able to produce all foodstuff containing necessary nutrients to sustain the residents without import-
ing foodstuff from Earth, as it is both expensive and is not as fresh as food produced on the settlement. Each system will 
be maintained by their own computer systems that monitor conditions, and if necessary ARS – CEM robots assist in vari-
ous tasks to correct problems.

3.2.2.1 Plants
Aeroponics is the main method by which the crops on the settlement are produced, as water is a very valuable and expen-
sive commodity. Using aeroponics, very little water has to be used to produce nutrient rich plants in very close proxim-
ity to each other without fear of infection transfer between plants through their root system, while allowing automated 
systems to survey the plants quickly. The plants will be grown in rows in flat clearings of land in buildings that feature a 
higher humidity and OLED lighting throughout to provide light for photosynthesis and a higher water vapor concentration 
to allow for optimal plant growth. The plants will be sprayed with nutrient rich atomized water periodically and condi-
tions of plants are monitored at all times to make sure that the nutrient ratio and conditions are suitable for normal growth. 
In the event that the aeroponic system fails, the system can quickly be switched to a hydroponic system within the same 
building to keep the plants alive and continuously growing even through an aeroponic system failure.
 In addition to an aeroponics system, the agricultural area will feature a traditional soil growth system for growing 
crops that do not grow well in the aeroponic system. These plants will be housed in separate buildings or in the open air 
and will use traditional methods of water and fertilization.
Food Production
Rice, Wheat, Barley, Potato, Sugar Beets (also 
used to make sugar), Fruits/Vegetable, Let-
tuce, Broccoli, Gai Lan, Mushroom, Blueber-
ries, Goji Berries, Grapes, Tomatoes, Cucum-
ber, Peppers, Soy, Alfalfa

Aeroponics

Mushrooms, Corn, Apples, Oranges, Mangos, 
Onions, Carrots, Radishes

Soil

3.2.2.1.1 Harvesting
Plants will be harvested by ARS – CEM modified to work within either the aeroponics growing area or the soil area.

3.2.2.2 Livestock
Livestock will be allowed to roam around in medium sized enclosed areas, and fish will be located in medium sized water 
tanks to allow for more natural growth of the animals. The excrements of the livestock will be collected and processed for 
use as fertilizers in the aeroponics system.
Livestock Type Animals & Food Produced
Land Beef, milk, cheese (microbreed cow), mutton, cheese (lamb)
Water Salmon, Tilapia
Air Chicken (eggs)

Figure 3.2.2.1
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3.2.2.2.1 Livestock harvesting
Animals will be subjected to an electrical shock to kill them as quickly as possible. Their meat will be processed at a facil-
ity adjacent to the slaughterhouse for quick processing. Eggs and milk will be collected, with part of the latter sent off for 
processing to create cheese.

3.2.3 Electrical power
Power to the settlement will be provided by a system of seven pebble bed reactors (PBR) producing 150 MW per reactor. 
There will be one reactor in each of the rings as well as two reactors located at the 2nd and 4th ring positions in the axis. 
The ring pebble bed reactor provides all power to their respective rings, and the two reactors in the axle provide power to 
the ports and the elevators that travel in the connectors. Extra power is stored in battery arrays present in each of the rings, 
as well as at the ports and along the axle.
 To keep the batteries in working order, they are drained bimonthly. This allows the settlement to test both the con-
ditions of the batteries while they are in use supplying the settlement, as well as a period to take the pebble bed reactors 
offline to check for problems, perform evaluations, as well as any other maintenance tasks required to keep the reactors 
running. At no time will all seven reactors be shut down at the same time during battery drain, to prevent a blackout in 
case of battery malfunction.

Power Generation         
Source Output
PBR 1050 MW (150MW per reactor)

Solar Panels 237 MW (1 watt/.01m2)
Batteries N/A

Purpose Power Consumption Estimate 
(MW)

Industry 150
High Speed Maglev 3
Low Speed Maglev 5

Agriculture 4
Water Treatment 6

Connector Elevator 20
Commercial 15

MPDT 24
General Uses (misc.) 40

3.2.4 Water Management
Water is a precious commodity on the settlement. Initially the water will be transported from Earth. Water delivery will be 
scheduled to arrive at the time the first water storage facilities are being finished and a continuous supply will continue to 
arrive during the construction process until the settlement has sufficient supplies of water, at which time the shipments of 
water will stop until the water source needs to be replenished. Water is distributed to all of the places via pumps that move 
the water underground. Once used, “water” in whatever form it is sent to water processing facilities located in each of the 
sectors that process the waste water to extract as much water as possible. Within the processing center, liquid is separated 
from solid wastes through macro and micro particle filters. The liquid is further cleaned through reverse osmosis, treated 
with chemicals to kill bacteria, and flashed with UV light for further sanitation. 
 The solid waste paste, after having any non-organic material removed, is sent to a chamber to be treated using 
supercritical water oxidation, which separates the waste into supercritical water as well as turning organic compounds into 
their component elements, which can be harvested and reused in places like the aeroponics operation as nutrients. At the 
high temperatures the paste is exposed to during the process, pathogens do not survive. Any organic material that can be 
used for agriculture is recycled, and inorganic material is sent to the Sun.
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Figure 3.2.5

3.2.5 Waste Management
Solid wastes produced by the households are collected by the ARS-CEM as necessary and brought to processing facili-
ties. At these facilities, wastes are separated to recyclable and non-recyclable areas. Non-recyclable wastes are sent off to 
be disposed by the Sun. Recyclable wastes are cleaned, treated with chemicals to kill pathogens, and then processed for 
reuse.
 Industrial waste is processed exclusively at industrial waste disposal centers. At these centers, the waste is 
scanned for radioactive material and metals, which are removed. Metals are stored for reuse later on, while radioactive 
materials are stored in sealed lead containers and sent off to the Sun for disposal.

3.2.6 Internal and External Communication
The settlement features a well distributed network to serve internal communication purposes. As everything in the settle-
ment can be done through the high speed network, the interior of the settlement is completely covered with a wireless 
mesh and buildings all feature wired connections. All residents are connected through this network, which is networked so 
well that even a settler who decides to go space walking can connect. This network connects all devices and robots within 
the settlement and through this network residents can call others, manage their information, shop for items, as well as a 
plethora of other tasks.
 External communication relies on the 12 satellites, 8 around Mars’ equator, one at each pole, and one at the 
Earth-Moon L4 and L5 points. This system guarantees a route of communication from settlement to Earth even when the 
settlement does not have a direct line of sight to Earth. With such an extensive system, Aresam’s external communication 
system can be used to provide redundant networking, minimizing the chance of communication cutoff, as well as provid-
ing a communication infrastructure for future space settlement expansions.
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Communication Devices
Device Purpose
ACSU Main server
PPCD Personal computer/mobile phone
PHM Health monitor/security key
CC and TM Computer infrastructure throughout

3.2.7 Internal Transportation System
Although the settlement is not so big that walking is a tedious 
task, to make transportation faster, the settlement features 
transportation systems all throughout the settlement. At the port 
areas, humans as well as materials board a modified no gravity 
high speed Inductrack maglev train that travels along one of 
multiple routes that extends from one port area to the other.

These high speed trains feature permanent magnets which greatly cut down on energy costs as compared to other maglev 
systems that require superconducting magnets. In the absence of air, the train can move even faster consuming less power. 
 The connectors between the axle and the rings each have an elevator. The elevator is completely enclosed and 
brings materials up and down from the axle to the ring. The elevators run on a preset schedule bringing loads of material 
and people up and down the elevator, as to conserve electricity. The elevators’ completely enclosed chamber is used for 
pressurization and depressurization between the connector end and the settlement.
 The transportation within the rings will feature a modified low speed Inductrack maglev train system as well as 
utilizing small scale vehicles to move residents around the settlement. The trains have wheels for the time before the ve-
hicle reaches the speed threshold of one to two kilometers per hour when it can achieve liftoff, allowing for a safe landing 
during a power outage. The tracks of the train are located 4 meters underground, and elevators, escalators, and stairs to 
stations are located only a few blocks apart to not interfere with pedestrian traffic. The rail system will cover the settle-
ment like a grid, giving residents complete control of their destination. They just punch in a destination or upload one 
from their PPCDs and the rail system will handle the transportation. The vehicles communicate constantly directly with 
other vehicles to prevent accidents and problems.
 For those who dislike having an automated transportation system, residents can purchase a mini electric car, 
which allows the driver to have complete control of the vehicle and his destination. All electric cars communicate with 
other cars in their vicinity to prevent accidents by drivers by overriding driver commands a fraction of a second before the 
point where the accident is imminent.
 Beneath the maglev train system, a 10 meter high tunnel provides a pathway for robots to move within the settle-
ment without disturbing the settlement too much. The tunnel connects to every part of the settlement. Along the sides of 
the tunnels are storage compartments to keep food and necessities. Also, specialized reinforced garages with lead casing 
and demron interior covering act as housing for robots to be stored including during electromagnetic storms which may 
damage the exposed robots. Electricity and water run along the sides of the lower tunnel, which is where the robots travel.
Internal Transport
Vehicle Use
ARS-IMT Transport of all goods 

within settlement
ARS-CEM Transport of wastes
Inductrack Maglev 
(low speed)

Transport of humans

Mini electric cars Transport of humans
Inductrack Maglev 
(high speed)

Transport of humans/mate-
rials from ports Figure 3.2.7.1    Axle Maglev rail

Figure 3.2.7.2       Low speed Maglev car

Figure 3.2.7.3 Tunnel system cross section
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3.2.8 Day/Night Cycle
Day and night cycles will be produced using the OLED panels mounted on the ceiling of the settlement to generate images 
of the sky and light to light the settlement, as well as produce a “starry night” sky at night to complement the view outside. 
During night, waterproof flexible solar panels located within the water layer of the walls looking out into space are raised 
up on the outer edge of the water layer to create a tight light seal, keeping the sunlight out of the settlement. The solar pan-
els block out light and generate electricity. Inside the settlement, flexible OLED panels rise up along the inner wall of the 
wall to provide another layer of material to block any light, as well as provide a medium to display stars and other celestial 
objects, to imitate what one would see at night. 
The day and night schedule will be set based on the 24 hour 39 minute rotation of Mars. The night will start as the settle-
ment goes into Mars’ shadow. At that time, the light shields on the side of the settlement will not be activated, to allow 
residents natural view of space. Later on in the night, right before the settlement emerges from behind Mars, the shields 
go up to maintain a night feeling until the day starts in the cycle, as the settlement is only in the shadow of Mars for a little 
over an hour. As the settlement progresses to day, shields will stay up but the lightning on the ceiling and walls will gradu-
ally change to daylight until it is truly daytime, at which time the shields will go down to allow for natural lighting. The 
day and night cycles will vary in length as dictated by the season is currently active.

3.2.9 Storage of food and necessities for emergency
In an emergency, the compartments in the tunnel store a year worth of many of the necessary goods for survival. The 
majority of the food stored is non-perishable goods, as well as perishable foods that are flash frozen and stored in airtight 
packages or pasteurized foods. Water is stored in hardened tanks. Enough water is stored within the emergency supply 
to last the residents one year, as well as additional water to replenish the various systems that require water. Air is com-
pressed and stored in hardened bottles along with the water. Enough air is stored that when depressurized to one ATM, the 
gas is enough to fill up the settlement.

3.3 Construction Robotics
3.3.1 Construction Robotics
The construction robots share a modular design to enhance interchangeability. The RR – I and RR – E perform internal 
and external construction, respectively. Although both are named as repair robots, their initial function is to construct the 
settlement. After construction is finished, the robots can be easily armed with different tools to continue to work on the 
structure as repair robots both externally and internally, serving to maintain the structure’s appearance and integrity.

3.3.2 Describe input to machines and how they are utilized
Refer to table 5.1

3.4.1 Moon harvesting operations
The moons of Mars, Phobos and Deimos, will both be mined for the materials that they have. This process involves 
AMHR – H which harvests the material located on the moon, performing solely digging tasks, while the AMHR – T col-
lects the mined material from the AMHR – H and transports the materials to the mining facilities nearby to be processed 
for the important ores. From the mining facilities, the MMST picks up refined materials to be delivered. The number of 
AMHR robots of each type can be changed on the fly with minor adjustments to equipment to create a better balance of 
both robots as needs require. 

3.4.2 Refining process
The refining process is completely automated. A major component of the moon’s ground is regolith dust, a material that 
is used for a big portion of the construction of the settlement. After harvesting the ground for regolith for example, the 
materials are brought to the refining facility, which separates the materials from other unnecessary mined material, packs it 
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Figure 3.4 Mining building Figure 3.4.1 Internal layout

3.5 Temporary Use
Materials for Temporary Structures
Material Amount (4 people) Handling
Air 1000 m3 Stored in cylinders and can also be derived from Mars atmosphere if 

needed
Food 250 kg Stored in special chamber to keep food fresh
Water 16 m3 Stored in holding tanks and reused
Power 1.5 MW Solar panel above structure generates electricity that is used and also extra 

stored in batteries. Flywheel used to store energy from exercise machine 
attached

Waste 240 kg Stored in temporary holding container to be shipped back to the settlement 
for proper disposal.
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4.0 Human Factors
4.0.1.Earth Community Attributes 
Aresam is designed to replicate Earth-like structures in order 
to ease colonists’ transitions from life on Earth to Aresam. 
The colony will be divided accordingly in each ring with 
individual facilities to make different sectors self-sufficient, 
yet easily accessible. 

4.0.1.1.Comfortable Housing 
Housing on Aresam will be ergonomic, modular, and a rep-
lication of Earth architecture to provide a comfortable, stress 
relieving, and private environment. 

4.0.1.2.Soothing Elements  
Facilities including rooftop gardens, recreational and fitness 
areas, community areas, and entertainment areas encourage 
a familiar and interactive environment. The interior design 
includes open space, windows, and easy access to natural 
sunlight to make colonists feel at home and relaxed. 

4.0.2.Access to Fine Dining 
Much of the cuisine provided on Aresam will consist of 
traditional Earth cuisine, ranging from fast foods and fine 
dining. 
4.0.2.1.The majority of Aresam’s restaurants will be located 
within the commercial ring of the colony.    
There will be various restaurants and fast food locations 
throughout. 

4.0.3.Access to Entertainment 
Aresam residents will have many opportunities to access and 
enjoy the finest entertainment there is to offer. Residents will 
be able to enjoy activities ranging from athletic recreation to 
shows. Interaction and inclusion in such activities prevents 
boredom, and eases homesickness. 

4.0.4.Natural View of Space and Sunlight 
In order to emulate life on Earth, residents will be exposed to 
natural sunlight and night. OLED panels covering the ceil-
ings and sides will allow a regulated amount and strength of 
sunlight to shine into Aresam. 

4.0.5.Transportation and Mobility 
Aresam doubly promotes fast transportation throughout the 
colony and well-being by providing wide roads and paths for 
residents.

4.1.1.Distribution of Food and Consumables 
Aresam’s agricultural sector will grow a variety of food. 
Goods are purchased through an online system connected 
to individual wrist monitors and pay with credits that are 
tracked with wrist monitors. Refer to 4.2.4

4.1.1 Variety and Quantity of Consumer Goods
Produce Yield 

(kg/m^2/yr)
Consumption 
(kg/capita/yr)

Rice 7.3 24
Wheat 6.9 128
Barley 7.2 4.85
Potato 55 73
Sugar Beets 3 3
Carrots 120 6.8
Onions 50 11.2
Radish 75 4
Lettuce 74 28
Broccoli 18 6
Gai Lan 2 3
Mushroom 50 6.7
Corn 7 9
Apples 40 10
Oranges 41 48
Blueberries 22 8
Grapes 20 7
Goji Berries 13 6
Tomatoes 124 85
Mango 4 5
Cucumber 18 9
Peppers 15 7
Soy 37 6
Alfalfa 1.5 n/a
Livestock Yield

(kg/animal/yr)
Beef (microbreed) 200 17
Chicken 6 22
Tilapia 3 4
Salmon 23 30
Mutton (sheep) 115 4
Produce
Eggs (chicken) 20 22
Milk (cow) 4200 100
Cheese (cow/sheep) 470 30
Clothing # per colonist # needed
Shirts 8 164000
Blouses 7 149999
Pants 8 164000
Skirts 5 102500
Socks 12 246000
Shoes 2 41000
Undergarments 12 246000



HUMAN FACTORS

1 9

4.1.2.Land Distribution 12% of land will be allocated for roads and paths. 

4.1.3.Banking System Aresam will be run through a credit system. In order to track purchases and various necessities, a 
credit system will be synched with individual wrist monitors. Each resident will be allocated a set amount of credits per 
month used for purchases specific to their needs. 

4.1.4.Facilities In order to allow colonists to form a tight-knit community and ensure privacy, each ring will consist of 
housing and facilities necessary for everyday life. 

4.1.4.1.Medical Facilities In order to ensure the safety of Aresam's colonists, there will be various medical facilities 
placed throughout the settlement. Each colonist's medical status will be linked to a hospital database, with a wrist monitor 
regulating each colonists' health. 
4.1.4.1.1.Hospitals Hospitals will provide state-of-the-art care and attention for members of the settlement. These facili-
ties will be used to provide major medical care, including surgeries and immediate care patients. Such facilities will be 
located in commercial and industrial areas with a dense population. 
4.1.4.1.2.Clinics There will be seven clinics located throughout the colony. Each clinic will be equipped with basic first 
aid and medical care in order to treat and address minor injuries. 
4.1.4.1.3.Personal Health Care Centers These centers will focus on the psychological well-being of Aresam residents. 
With three centers throughout the settlement, residents will be able to find aid for issues such as depression, claustropho-
bia, and homesickness. Such centers will also provide dietary aid. 

4.1.4.2.Safety Facilities To curb disorder and promote the safety of the community, police and fire stations will be located 
in each major sector, manned by humans and robots in order to ensure quick response to emergencies and the enforcement 
of security. 

4.1.4.3.Educational Facilities Since 2% of Aresam's residents are children in need of an education, there will be three 
schools located throughout the colonies residential sectors. Each school will be run by human teachers. Supplementary 
teacher robots will enhance education by providing interactive, holographic teaching methods. Incorporating human 
teachers will also reduce the sense of isolation and promote human interaction. Refer to 4.3.5 and 4.4.4
4.1.4.3.1.Libraries There will be two libraries for residents to enjoy supplementary reading and learning materials and 
enhance their education and knowledge. 

4.1.4.4.Public Facilities Various public facilities will be available ranging from recreational, physical, cultural, and busi-
ness facilities to promote an interactive, healthy, and functioning community. 
4.1.4.4.1.Parks Various parks and green belts will allow residents to enjoy fresh air and nature that provide open space 
and stopper feelings of claustrophobia.
4.1.4.4.2.Playgrounds Located within parks, playgrounds will be available for children to exercise and promote proper 
muscle and bone growth. 
4.1.4.4.3.Sports Complex Being in a stimulated gravity environment, it is important for colonists to have easy access to 
fitness centers with exercise equipment. This will inhibit the development of muscular atrophy and osteoporosis. 
4.1.4.4.4.Spas and Well-Being Facilities Various spas and well-being centers located throughout the settlement will pro-
vide residents a place to relax and unwind. 

4.1.4.4.5.Community Halls To prevent the feeling of isolation, each sector will have a community hall for local residents 
to gather for sporting events, assemblies, and various other activities. 

4.1.4.5.Cultural Facilities Various cultural facilities will be available to increase cultural awareness of Earth and of 
Aresam. 
4.1.4.5.1.Museums and Galleries To promote cultural awareness  of Earth and the settlement and its surrounding areas, 
museums and galleries will be open for viewing or for renting to showcase various works of art and history. 



4.1.4.6.Religious Facilities Religious facilities will be available for residents wishing to exercise their religious activities. 
There will be a variety of easy access, non-denominational facilities accommodating any religion. In addition, there will 
be a few major facilities with worship for different religions held on alternating days, with multiple rooms available for 
use. 

4.1.4.7.Dining Facilities For residents who wish to venture out of their homes and eat out, there will be a variety of res-
taurant choices for colonists to choose from. 
4.1.4.7.1.Fine Dining, Fast Foods, Family Dining  Five star restaurants scattered throughout the colony will allow resi-
dents to enjoy the finest dining Aresam has to offer. For residents looking for a quick bite, fast food restaurants are conve-
niently located in various sectors. For residents with families, family friendly restaurants will accommodate for 
4.1.4.7.2.Bars and Cafes  For adults wanting to unwind and have fun, or pop in for a quick break, bars and cafes will be 
open and available. 

4.1.4.8.Entertainment Facilities Various facilities will be aimed toward different residents 
4.1.4.8.1.Nightclubs Aimed at the single men and women residents on Aresam, nightclubs allow residents to have a fun 
night on the town. 
4.1.4.8.2.Movie Theaters For the family oriented residents, movie theaters are a perfect way for residents to enjoy time 
with their families while having a fun time out. 
4.1.4.8.3.Arcades and Interactive Gaming  Such facilities are designed to appeal to any age-range. Children will have 
open arcades to enjoy, while a more sophisticated interactive gaming system will allow adults to experience a virtual real-
ity world of their choice. 

4.1.4.9.Visitor Facilities Various facilities will be provided for visitors. 
4.1.4.9.1.Tourist Centers and Hotels Aresam visitors will have an opportunity to experience community life with sched-
uled tours and readily available housing. 

4.1.4.10.Research Facilities In order to promote knowledge of Mars, research facilities will be created. Each research 
facility will be fortified with health and security measures ensuring the safety of the colony and workers.  Refer to 5.2.3

4.1.6.Psychological Factors In order to ensure the psychological well-being of Aresam’s residents, several factors have 
been accommodated for in the structure and creation of Aresam. 
4.1.6.1.Isolation and Homesickness Much of Aresam’s public facilities and services are designed to mimic the amenities 
accessible in everyday Earth life. This similarity will promote likeness between Earth, reducing residents’ likeliness of 
becoming homesick.  
4.1.6.2.Communications Colonists will be able to connect with family and friends on Earth through various means of 
communication including video and voice messaging, and through access of Internet. Due to the lag time for communica-
tion between Earth and Aresam, television and radio will be accessible through the Internet. 
4.1.6.3.Pets Robotic pets will be an available option for residents who wish to have a companion. Pets will include robotic 
dogs, cats, and rabbits designed to imitate and accompany residents.  
4.1.6.4.Open Space With Aresam’s spacious parks and open roads within sectors, Aresam residents will be able to exer-
cise and enjoy open space. Such attributes will prevent claustrophobia. 
4.1.6.5.Day/Night Aresam will have a stimulated day and night cycle based on Aresam’s orbit around Mars. Cycles will 
be stimulated through OLED lighting systems. Refer to 3.2.8
4.1.6.6.Building Height Regulations Aresam’s building code includes a  ten story height limit to ensure visible sky and 
reduce the feeling of claustrophobia and isolation among citizens. 
4.1.6.7.Climate/Atmosphere The climate within Aresam will a moderate Mediterranean climate, with a controlled tem-
perature range of 15-30 Celcius.
4.1.6.8.Human and Network Security Measures Refer to 5.2.3
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Figure 4.1



4.2 Residential Housing Designs 
Each residential area is designed with the needs of individual colonists. Available housing includes four different types: 
apartments, single-story houses, two story houses, and hotels. Hotels will accommodate guests, apartments single adults, 
single-story houses married adults, and two story houses married adults who have or are planning to have children. 

4.2.1.Appliances Modern appliances will be provided, including appliances such as refrigerators, televisions, stoves, toi-
lets, and sinks. Furniture will be modular and easily accommodating to demographic changes. 
4.2.2.Assistance A house robot designed for cleaning will assist families in taking care of basic household chores. Refer to 
5.0.3
4.2.3.Identification House safety will be fortified through an identification system included in individual wrist monitors. 
The wrist monitors will be the “key” into homes. 
4.2.4.Furniture Design All furniture will be made to be modular with attachable parts, allowing residents to adapt easily 
to different needs. 
4.2.5.Delivery Transportation of foods and consumables will be done through transportation trucks. Separate refrigerated 
mailboxes for food delivery will be accessible for each residency or complex. Refer to 3.1.3
4.2.6.Source of Appliances and Furniture In the first few years of Aresam residency, appliances and furniture will be 
imported from Earth. As Aresam develops, appliances and furniture will be manufactured on site.
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Figure 4.2.1 Apartment Figure 4.2.2 Hotel

Figure 4.2.3 House Figure 4.2.4 Exterior 2 Story House
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4.3 Systems and Devices 
4.3.1.Spacesuit Design  Due to various uses of spacesuits, Aresam 
will utilize two different spacesuit designs, including personalized 
biosuits and spacesuits. 
4.3.1.1.Biosuits Biosuits will be spray on suits for individual, one 
time use. Such suits will mainly be used by visitors or for tempo-
rary usage. 
4.3.1.2.Spacesuits will be used for prolonged visiting time. Each 
spacesuit will be designed with lightweight materials 

4.3.1.3.Storage Spacesuits will be kept near the airlocks of each 
sector. In order to ensure minimal damage to the suit, colonists, 
and the settlement itself, there will be a separate room for doffing 
spacesuits and ridding of dust, to be burned. 

4.3.1.4.Donning/Doffing For minimal hassle and easy fit, colonists 
will slip into spacesuits attached to special locks on the wall. Biofit 
suits will be sprayed on before leaving the settlement by workers. 

4.3.2.Safety Measures 
4.3.2.1.Certification Each colonist will be required to attend a 
training course if they wish to venture out of the settlement. Each 
colonist will be briefed on basic medical training and safety mea-

Figure 4.3.1 Spacesuit

sures, proper usage of spacesuit, and other measures. 
4.3.2.2.Liability Each colonist will also be required to 
sign waivers acknowledging risks. 
4.3.2.3.Beacons, Tethers, Rails Various safety struc-
tures, including beacons, tethers, and rails will be placed 
throughout the outside of the settlement in order to 
ensure a safer exploration environment

4.3.3.Wrist Monitors This personalized device will 
track a variety of different things, including: 
 4.0.3.1.Health Monitor System (HMS) Refer 
to 4.1.4.1
 4.0.3.2.Credits Refer to 4.1.3
 4.0.3.3.Identification Refer to 4.2.3

4.3.4.AES This virtual educational system is a supple-
mentary teaching robot for students. STR will be able to 
adjust learning material accordingly to each student and 
provide individual care. 

Figure 4.3.2 Airlock
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4.4 Demographic Shifts

4.4.1.Population Shift With 40% of the population being married, it is safe to assume that the children population and the 
married population will develop rapidly over the course of years.
Current Population Expected Population in 10 Years
Married Adults (40%) 
Single Men (35%)
Single Women (23%) 
Children (under 18) (2%)

Married Adults  (46%)
Single Men (29%)
Single Women (17%)
Children (under 18) (5%)

4.4.1.Saved land Aresam will reserve 20% of its land for anticipated demographic and structural changes. 

4.4.2.Materials As Aresam works toward becoming self-sustainable, the colony will harvest materials from Mars’ moons. 

4.4.3.Education In order to accommodate for the growing population of children (due to a high percentage of married 
couples), educational facilities will be extended to include more EVE systems to teach a greater number of students. 

4.4.4.Housing In order to adjust to a growing children population and elder population, modular housing will allow 
houses to accommodate an increase or decrease in family size. 

4.5 Interior of Base Refer to figure 4.5 and section 2.5

Figure 4.5 
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5.0 Automation Design and Services 

5.0.1 Processing devices and personal electronic tools

Device Dimensions Quantity Function/Specification
Personal Health 
Monitor (PHM)

5 cm wide; length 
dependent on 
wearer

30,000 8 ghz asynchronous processing unit 64gb 
flash memory. Monitors heart rate, blood 
pressure, pulse, temperature, as well as 
communicates with the ACSU to provide 
health services when necessary and acts as 
a passkey

Personal Por-
table Computing 
Device (PPCD)

Each piece 7cm 
x 13 cm folded, 
14cm x 26 cm 
opened

100,000 (each piece) 1 thz, 64 gb ram, 8 tb SSD, 
oled waterproof touch screen with front 
and back camera and microphone and 
internal speaker. Wireless connectivity. 
Expandable by attaching separate pieces. 
Grid computing allows more intensive 
tasks to be processed on other devices.

Central Com-
puter (CC)

75 cm x 75 cm x 
200 cm

15,000 4 separate processing units. Each unit has 
16 x 2thz cores, 128 tb z-ram, 10 x 100 
tb encrypted SSD, 100 tb shared SSD for 
grid processing 48 hour backup battery. 
Used in each building to provide computer 
capabilities.

Terminal (TM) 25 cm x 25 cm x 
1.5 cm

40,000 Touch screen oled screen connected to 
central computer as terminals. PPCD in vi-
cinity allows for access to files on PPCD, 
with fingerprint verification on terminal. 
The terminal can also access files through 
the network from the central computer 
without PPCD connection. Used through-
out settlement to access CC.
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5.0.2 Servers and Networking 
Each of the ten sectors of the settlement has a main server, Aresam Central Server Unit (ACSU), which acts as the net-
work distribution center of the sector. It is the center of all wired networks for the sector, as well as the origination point 
of wireless network mesh. The server is connected to the nine other servers in their respective sectors. In the case that one 
of the servers goes offline, an influx of traffic to a particular server, or any events that could compromise server stability 
or operability, the servers from other sectors act as a backup or help process some of the network requests. In that fashion, 
networking will not be lost in any sector even though each sector’s networking usually relies on its one server, since traffic 
can be routed or distributed to each of the other 9 servers.

5.0.2.1 Data processing method
Although Aresam is connected largely through its main server network, it utilizes a grid computing design to process data. 
The grid processing method is very effective for distributing large tasks, like analysis of research data regarding Mars. 
Computers can communicate to other computers within range wirelessly or through the network cables and distribute 
tasks to other computers not in use to keep the main servers free for other tasks, as well as conserving resources. All com-
puters have the capability to access and utilize the grid, but the PHM and PPCD do not provide grid computing power; 
only the CC gets distributed tasks. In the extremely unlikely event that all Aresam servers are unable to function properly, 
the grid can provide the processing power necessary for the settlement to continue to function normally, including com-
munication throughout the settlement and with Earth, control of robots, and networking among other tasks.

5.0.3 Types and capacities of data storage 
Aresam’s main servers, the house of most of the data from Earth and databank for the settlement, will feature a combina-
tion off solid state drives and holographic disks. Solid state drives will provide a quick method of retrieving data, and due 
to their lower power consumption they will not be too hard on the electricity system. Holographic storage devices will be 
used to house bigger files and data that are archived or are not very often accessed. Holographic storage devices have a 
very long lifetime, and therefore are the optimal place to store data that will not likely be change or accessed. Larger files 
are also stored on holographic devices because they are much larger in capacity as well as having very data rates, while 
still being low power. Each server will have 150 petabytes of holographic storage and 50 petabytes of solid state storage. 
Refer to 5.0.1 for storage for personal computers.

5.0.4 Security of systems 
All network nodes will feature hardware firewalls. As users are given a wide variety of operating systems to choose from, 
precautions are taken at each node to prevent an attack on any of the systems available. Furthermore, as the central server 
is monitoring network activity, although not monitoring information sent by individuals, the server can physically discon-
nect any connections that demonstrate abnormal activity suggesting an attack. All devices connected to the network have 
antimalware programs along with a software firewall. The antimalware programs, antivirus and antispyware, operate in 2 
fashions: traditional and cloud. The devices have both traditional antimalware programs for in depth scans and removal of 
problems, relying on intermittently downloaded updates. The cloud portion of the antimalware relies on network threats 
observed at any moment, and provides instant protection from zero-day attacks.

5.0.5 Access to network 
The settlement will have a wireless mesh throughout each sector connected to the main server for that section. The wire-
less network will have 100 gigabit routers positioned throughout the sector, overlapping each other, to provide seamless 
connectivity, as well as the ability to reroute traffic in case one area has an influx of wireless activity that may degrade 
performance. There are wired paired 100 terabit fiber cables to different sections within the settlement, splitting into 100 
gigabit fiber cables into individual buildings. The paired fiber cables provide a dedicated upstream and dedicated down-
stream cable to streamline traffic, but each cable can also act as both upstream and downstream if there is a problem with 
the other cable. 
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5.1 Use of Automation for Construction
5.1.1 Transportation and Delivery 
The Mars Moon Settlement Transport (MMST) provides transportation of the materials from the moons Phobos and Dei-
mos to the settlement while it is in construction. The MMST also moves the equipment and prefabricated material from 
Earth. During the construction phases, the interior of the MMST can be used to assemble small parts and to refine the raw 
materials retrieved from the moons of Mars. The whole transportation and delivery of materials, tools, and other needed 
materials are all completely automated to streamline the process, so that materials would not be lost or misplaced during 
the construction process ensuring optimal construction time.

5.1.2 Assembly of Settlement
The construction of the settlement will be completely automated and coordinated with the MMST to ensure that the settle-
ment can be completed in as little time as possible. The Structural Robot – Exterior (SR – E) performs all of the tasks of 
putting together the settlement. The robots are all modular, and they all feature lead casing with demron around electron-
ics to protect from solar flares. In bad cases of solar activity, the robots shut down to prevent damage to internals.

5.1.3 Interior finishing 
The interior finishing of the settlement is mostly automated by Structural Robot – Interior (SR – I). The SR – I build 
the settlements interior based on a general design specified, but for each individual building, the inhabitant can provide 
details for the SR – I that specify specific unique characteristics like wall papers or colors of walls to create an interior and 
exterior of a building that is created based on the needs and wishes of the inhabitant. This produces variety and gives each 
house a more personal feel to it, even though the houses are modular.

Refer to Table 5.1 on page 26

5.2 Automation Systems

5.2.1 Settlement maintenance, repair, and safety functions 
Automated Robotic System (ARS) include ARS – CEM, SEC, and HER, each based off a modular design with the ability 
to switch tasks quickly by changing some exterior parts. These robots function together in that they dynamically adjust 
their numbers to match the demand for each of the three services, community environment maintenance (CEM), security 
(SEC), and health emergency response (HER). RR – I handle all repair functions within the settlement, but are based off a 
different design from the ARS.

5.2.2 Backup Systems 
All of the robots and automated functions of the settlement are controlled through the Aresam main servers or through the 
grid computing network. To prevent a complete shutdown of all colony functions in case of loss of electricity, Aresam’s 
main servers are connected to backup power sources to keep the settlement running long enough until the problem is 
fixed. The robots, running on portable power sources, will continue to function with batteries provided from other sectors 
if the electricity is not fixed in time. All files are saved in many locations: backup copies are stored in Aresam’s main serv-
ers in the sectors and important information is stored in pieces across the grid network, so that data will not be lost and 
crucial information and services will always be available, yet the critical information will not be available to any single 
person as it is distributed across the network in an encrypted format.
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Contingency Plan
Contingency Response Initial Response 

Time
Hull Breach ACSU processes information from all robots in the area of the breach 

and activates the electromagnets near the breach to harden the ferro-
magnetic fluid. Internal and external repair robots are sent to the site of 
the breach to fix the breach immediately.

~30 seconds

Object Collision ACSU analyzes data gathered from the satellites orbiting mars and the 
sensors located on the settlement. In the case of small objects, external 
repair robots are notified of possible damage and remain on standby to 
fix damage. In case of big objects, the ACSU notifies all residents in 
impact area of collision and evacuate the residents to other safe sectors. 
Sector is locked down and non-vital robots are put into storage.

~30 seconds

Fire Robots in the vicinity of the fire notify people nearby to evacuate the 
immediate area while reporting to ACSU, which notifies people who 
live or work in the vicinity of the fire of the event. Internal mainte-
nance robots put out the fire.

~1-3 minutes

Cyber Attack All attacks on isolated areas like a business or a home are treated by 
firewall and antimalware programs present. The firewall automatically 
isolates the connection until the attack is ended. In a cyber-attack on 
the ACSU, the ACSU attempts to shut down the attackers’ connection 
to the server. If software disconnection fails, autonomous robots within 
the ACSU gather data from the ACSU regarding the attack and discon-
nect the hardline the cyber attacker is using or stops the cyber attacker 
if cyber attacker is present in the ACSU. In the event that both fail, 
server automatically shuts down and the ACSUs from other sectors 
take up the job of running the particular sector. Critical robots within 
the sector can still function on their own, even without connection to 
an ACSU.

~ 1 minute

Chemical Spill ACSU gathers data about the nature and the severity of the chemi-
cal leak and sends out notices to personal devices and robots to clear 
people from the area. Then the ACSU sends out internal maintenance 
and repair robots to clean up and repair damage.

~1 minute for 
notification of 
people in the 
area 
~5 minutes to 
start cleanup

Communication 
Failure (in & out)

Communication failure triggers internal repair robots to automatically 
check for problems. External communication failures prompt MMST 
vessels with external repair robots to be sent to repair the satellite.
When a satellite becomes nonfunctional, traffic is rerouted through the 
other 4 satellites, or if the settlement is facing Earth, direct communica-
tion can occur. In case communication fails internally, communication 
can be sent through robots in an ad hoc style network.

~1 minute for 
internal failure
~5 minutes for 
external failure

Security Breach Important areas of communication and storage are locked down by the 
ACSU and MPIR – S sent out to apprehend transgressor

~5 minutes

Solar Flare Refer to 5.2.4
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Table 5.1 Robots 
Name Dimensions Quantity Description
Automated 
Moon 
Harvesting 
Robot 
(AMHR)

AMHR – H (harvesting) 4m x 4m x 6m 800 Digs up material from the 
moons of Mars.

AMHR – T (transport) 8m x 4m x 4m 400 Transports harvested 
materials to mining base 
and MMST

Automated 
Education 
System 
(AES)

5 cm radius 
dome

250 Interactive hologram that 
users can interact with for 
education.

Automated 
Robotic 
System
(ARS)

ARS – HER (health 
emergency response)

3m x 3m x 2m 1,000 Emergency response 
robots to treat or transport 
injured residents.
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Name Dimensions Quantity Description
ARS – CEM (community environment 

maintenance)

3m x 3m x 3m 2,000 Keeps the environment 
in the settlement clean 
and performs waste 
disposal services.

ARS – SEC (security) 2m x 2m x 3m 1,500 Ensures security of the 
inhabitants.

ARS – IMT (internal material transport) 5m x 3m x 3m 1,000 Moves goods and 
materials within 
settlement.

Repair 
Robots 
(RR)

RR – I (internal)

   

.75m x .75m x 
2m

1,500 Used for internal 
construction initially. 
Performs all internal 
repairs thereafter.
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Name Dimensions Quantity Description
RR – E (external)
RR – EP (port mod) 

1.5m x 1.5m x 4m 2,500 Used initially for 
external construction. 
Performs all external 
repairs. 
Port mod handles port 
functions.

Mars Moon 
Settlement 
Transport 
(MMST)

120 m x 40 m x 
30 m

200 Transport vessel 
for all external 
transportation 
to moon, Mars, 
settlement, and Earth.

5.2.4 Robots for emergency external repair, critical robots must survive solar flare
Refer to table 5.1 for specifications
External repair robots and robots critical to the function of the settlement have a lead case covered with demron around 
the electronic parts. Non-vital robots are put to sleep mode in lead enclosed garages in the settlement to prevent damage to 
those robots. External robots continue to function through solar flares. The external repair robots are checked and fixed if 
there is any damage done to the robots during the solar flares after the event has passed.

5.2.5 Authorized access to critical computing systems and data
All critical data and command of computing systems and robots is accessed through the ACSU. Through the ACSU, an 
authorized person can make changes to the robotic activity and computing systems within the sector the particular ACSU 
runs, and also the robots and computing systems within other sectors currently under control of the ACSU. Since all of the 
ACSUs are connected in a grid like fashion, critical data from any of the ACSUs can be accessed by all of them. All of 
these activities can be controlled only through the ACSU in person. No changes can be made to the system or critical data 
accessed remotely except through another ACSU. Each ACSU has complete access to another ACSU during an emergency 
in case the former is damaged in such a way that physical entrance is impossible and changes must be made remotely.

5.2.5.1 Security
Since the ACSU has direct control of all of the robots and network resources in any given sector, security for the ACSU 
is very high. Within the ACSU, a group of autonomous robots patrol the area, checking for irregularities and people who 
do not belong. The gain access to the ACSU, one must provide a palm scan, retina scan, 3D face scan, and voice analysis 
to establish the identity of the person. Furthermore, at the point of entry, only 1 person can enter the intermediate chamber 
where the scans are conducted, which is completely sealed off from the outside. The PHM monitors the agent attempt-
ing to gain access to the ACSU for any odd signs suggesting distress. With a combination of both scanning the immediate 
vicinity as well as a multiplicity of scans, an authorized person can be admitted to the ACSU. Once within the ACSU, 
the autonomous robots make sure that the person within the ACSU is not performing tasks that are not authorized or may 
cause damage to the settlement by communicating with the server and monitoring the person. If the person is performing 
damaging work, the person is removed by the robots from the ACSU.



AUTOMATIONS, DESIGNS, & SERVICES

3 2

5.3.1 Automation devices in assisting productivity and convenience and enhancing livability 
AES and ARS provide all of the systems necessary for assisting in productivity, convenience, and enhancing livability 
within the settlement. AES provides a flexible, interactive format for the distribution of educational material using holo-
grams to interact in “real life” with students. The ARS provide all community related functions. They provide security to 
the settlement, emergency health response for quick treatment of patients in conjunction with data from PHM, and com-
munity environment maintenance including garbage disposal, street cleaning, as well as other tasks.

5.3.2 Automation to perform maintenance and reduction of manual labor
Refer to 5.0.3 and 5.2.1

5.3.3 Provide privacy of data and control of private systems 
All devices are encrypted except for public space on computers that are used for grid computing. Biometric security 
implemented, consisting of fingerprint scans for all devices, as well as a retina scan for home and business computers to 
provide quick but safe authentication. PHM is used to monitor user to search for signs suggesting distress and another 
person trying to gain unauthorized access to resources through the person logging in.

5.3.4 Devices for communication services, entertainment, information, computing, and robot resources 
Control of all communication, entertainment, information, computing, and non-autonomous robots (robots controlled by 
residents not, exclusively by ACSU) and services are through personal computing devices and computers all throughout 
the settlement, based on the network as a backbone for the control. By using the mesh network for communication, one is 
able to access files and data from anywhere throughout the settlement, boosting productivity. However, changes affected 
remotely can be overridden by decisions within the local network where the changes are made.
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5.3 Chart Network Diagram

5.3 Robots Encountered
System Units Encountered Drawing
Robots ARS, AES, RR-I Refer to table 5.1
Computing Systems PPCD, PHM, CC, TM Refer to table 5.0.1

 5.4.1 Access process to Earth-based internet websites/data 
To provide redundancy, quick communication, and accommodate future use for other settlements, there is a communica-
tion satellite at each of Mars’ poles, outside of its atmosphere, as well as eight satellites orbiting Mars, with the eighth be-
ing on the settlement. During periods where the Sun is between the Earth and Mars, a satellite at the Earth-Moon L4 and 
L5 points provides communication midpoints. Data sent from Earth to the settlement travel from Earth to any of the satel-
lites, to the next satellite until the settlement is reached, where communication goes to any of the ACSU’s to be relayed to 
the correct sector and then its user. The reverse process is used to send information back. By using a 12 satellite system, 
communication can be efficiently routed for fast communication even in the event that a satellite fails.

5.4.2 System for posting and retrieving data, mediating delay 
A major issue for data relay between Earth and Mars is the delay between when data is sent from one source, and the re-
ceiver gets the data, which could be up to almost half an hour. Since residents of Aresam would like to have instant access 
to the internet like they would enjoy on Earth, the communication satellites are constantly retrieving information from 
Earth to be stored on the ACSUs on the settlement. The bandwidth is dynamically allocated to favor download of infor-
mation available on Earth, but during times of upload from the settlement, the allocation of bandwidth is adjusted so that 
residents experience no delays in the sending process, which will take the communication time based on the settlements 
current position to register on Earth. Pages are separated into a system of 3 tiers: static, intermediate, and dynamic. Static 
files do not change at all on Earth, and the ACSUS on the settlement only request an update of such files in a long period 
of time. Intermediate files are pages that are updated once in a while, and updated pages are retrieved more frequently 
from Earth, based on how often they change on Earth. Dynamic pages like blogs are constantly sent to the settlement and 
the pages on the settlement revised to provide the most up to date file possible. Storage space for files on the ACSUs is 
also dynamically allocated. The more frequently a file is accessed by the residents of the settlement, the more copies are 
kept on different ACSU servers. Access frequency also affects the rate at which page updates are requested from Earth.
 For time sensitive access, users will be given a timeframe identifying the different in time between their input and 
when they can receive a response.
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Figure 5.4.2 delay message user experience

5.5.1 Harvesting on Phobos and/or Deimos 
To gather materials off of Phobos and Deimos, modu-
lar robots are used. The AMHR – H performs the sole 
task of harvesting while the AMHR – T transports raw 
materials from harvesting sites to the MMST awaiting to 
bring the materials back to the settlement or for delivery 
someplace else. All automation systems are completely 
automated and can function without communication with 
the settlement, but the ACSUs can be used to augment 
behavior by the robots.

5.5.2 Robotic deployment of base 
To create a base big enough to house 4 people for 30 
days on the surface of Mars in 10 hours, two special-
ized robots will be used specifically for the digging and 
removal of material on the surface of Mars. These two 
robots, temporary base robot – material remover (TBR – 
MR) digs the hole necessary while TBR – MM (material 
mover) moves the Martian ground as well as places the

expanding structure in place in the hole for inflation. The structure is packaged at high pressures within a box that has an 
additional supply of air within a cylinder. When the box is opened, the pressure within the box pushes out, the air cylinder 
within the collapsed structure starts releasing air into the structure, causing it to inflate and take up the space created by 
the robots. The TBR – MM then attaches an airlock to the structure at a sealed area of the structure that, once the airlock 
is attached, is then opened. Finally, the TBR – MM moves some Martian soil over the structure to cover the top of the 
structure, attaches a small solar panel array to the structure, and then enters the building to be stored and used later to help 
maintain the solar panels and the structure, to prevent too much dust coverage.

Refer to figure 3.5.1

The two robots will dig the hole 
necessary for the temporary 
structure. Then the transport 
robot will move the compressed 
structure into the hole and 
open the container allowing the 
structure to expand and take up 
the shape of the hole.
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6.2 Costs

6.2.1 Total Costs
 6.2.1.1 Construction Expenses

Table 6.2.1.1 Construction Expenses
Construction Expense Cost
Construction Costs
- Costs of total Construction Sequence 
(including assembly and transportation) $24 BILLION

- Raw Materials $10 BILLION
TOTAL: $34 BILLION
Commericial Costs
- Automation Costs $13 MILLION 
- Personnel Costs $11 MILLION

- Space Vehicle Costs $30 BILLION
TOTAL: $ 54 BILLION

TOTAL CONSTRUCTION COST (8 Years): $704 BILLION

 6.2.1.2 Revenue
Table 6.2.1.2 Revenue
Profits of Revenue Cost
Services
-Fuel Station $175 MILLION
-Maintenance and Docking Bay $300 MILLION
-Workers’  Lodging (Residential) $190 MILLION

Industrial

-Manufacturing $50 BILLION

-Mining $35 BILLION

-Storage $90 MILLION

-Research $45 BILLION

ANNUAL REVENUE MADE: $130 BILLION
TOTAL REVENUE MADE (7 years): $910 BILLION
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6.2.2 Cost Breakdown
 6.2.2.1 Raw Materials

Table 6.2.2.1 Raw Material Costs
Material Unit Cost

(price/m^3)
Amount Needed 
(m^3) Total Cost

Steel $7,000 23,000,000 $161 BILLION
Ferrofluid $15,000 23,000,000 $345 BILLION
Nanolayered plastic $7,000 22,000,000 $154 BILLION
Water $2,000 108,000,000 $216 BILLION
Oled Panels $8,000 17,000,000 $136 BILLION
Air $900 1,720,000,000 $1,548 BILLION
Solar Panels $4,000 22,000,000 $88 BILLION

SUBTOTAL: $2,648 BILLION

 6.2.2.2 Automation Costs
Table 6.2.2.2 Automation Costs
Automation Devices Assembly Cost Number Total Cost
Robots
Automated  Moon 
Harvesting Robot 
(AMHR-H)

$100,000 800 $80 MILLION

AMHR – T (transport) $200,000 400 $80 MILLION
Automated Education 
System $250,000 250 $62.5 MILLION
Automated Robotic 
Systems (ARS)
ARS-HER (health 
emergency response) $300,000 1,000 $300 MILLION
ARS-CEM (community 
environment maintenance) $220,000 2,000 $440 MILLION

ARS-SEC (security) $270,000 1,500 $405 MILLION
ARS-IMT (internal material 
transport $200,000 1,000 $200 MILLION

Repair Robots (RR)
RR-I (Internal) $120,000 1,500 $180 MILLION
RR-E (External) $160,000 2,500 $400 MILLION
RR-EP (port mod) $140,000 2,500 $35 MILLION
Mars Moon Settlement 
Transport (MMST) $550,000 200 $110 MILLION

SUBTOTAL:$2,292.5 MILLION
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6.2.2.3 Personnel Costs (16 years)
Table 6.2.2.3 Personnel Costs
Jobs Annual Salary Number Total Cost
Businessman $140,000 - $160,000 480 $72 MILLION
Engineers (all types) $290,000 - $300,000 350 $103 MILLION
Electricians $150,000 - $170,000 400 $64 MILLION
Pilots $160,000 - $200,000 300 $54 MILLION
Scientist $300,000 - $320,000 380 $117.8 MILLION
Technicians/Supervisors $290,000 - $310,000 280 $68.5 MILLION
Miscellaneous -------------------------- ------------------------ $8 MILLION

SUBTOTAL: $487.3 MILLION

 6.2.2.4 Space Vehicle Costs
Table 8.2.2.4 Space Vehicle Costs
Vehicles Assembly Cost Number Total Cost
Mars Moon Settlement 
Transport (MMST) $900,000 200 $180 MILLION

 
SUBTOTAL: $180 MILLION

 6.2.2.5 Construction Sequence Costs
Table 6.2.2.5 Construction Sequence Cost (Assembly and Transportation Cost Included)
Phase Cost
Phase One -Send Structures $32 BILLION

-Connect Structures $25 BILLION
-Port Creation $15 BILLION

Phase Two -Send Robots $1 BILLION
-Install Power Units $10 BILLION
-Floorplan / Road Layout $18 BILLION

Phase Three -Business Sector $30 BILLION
-Industrial/Manufacturing Sector $40 BILLION

Phase Four -Public Facilities $12 BILLION
Phase Five -Workers and Settlers $50 BILLION

SUBTOTAL: $233 BILLION
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7.1 
 Refer to 3.2.7 and 5.1 
7.1.0.0
 As ships approach the colony, a map is sent to the trip from the colony.  A path of the path they need to take shall be shown 
on the ships’ HUD.  Ships also won’t have to spend time searching for the correct docking area in this way.  Where ships are to land 
shall depend on what is aboard.  Cargo ships shall be led to one area while passenger ships will be led to another.  Traffic flow rate is 
expected to increase and be more efficient.  Because of this, more business shall be possible.  
7.1.0.1
 Warehouses are to store repair and cleaning supplies that are essential in allowing the entire colony and docking areas to 
maintain a clean look and appeal that should be able to attract more visitors for more business to be conducted in space.  Tools are 
also stored in warehouses for repairing purposes.  They are to be built in a close proximity to the docking areas and fueling stations.  
Since warehouses are easily accessible to everyone in the colony, the risk of any damage that may affect other areas of the colony 
may be minimized.
7.1.0.2
 Robots would handle all of the cargoes unless they contain fragile items which would then be handled by humans.  All items 
that must be transported by humans shall be marked as “fragile.”  Robots in the docking areas shall also be divided into two groups: 
loading and unloading or transporting cargo to different sections of the colony.  Robots loading and unloading shall remain in the 
docking area at all times to prevent traffic jams.  When loading cargo, they shall be able to calculate a design to place the cargo inside 
the ships storage compartments to limit as much wasted space as possible.  This shall help conserve as much fuel as possible.  
7.1.1
 Before visitors leave the docking area to enter the colony, they would be asked to check that their baggage’s destination is 
correct and then confirm it.  This extra system shall ensure that no baggage shall be lost or misplaced in the colony.  It also allows the 
colony to know exactly who have entered the colony and their current total population.  This shall also increase safety in the colony.
7.1.2
 Fueling stations shall be available and be made convenient to the ships.  Therefore they shall be built in docking areas.  
Pilots are to be escorted to a resting area close to the docking area where food and refreshments shall be provided.  Meanwhile, 
robots in the docking area would be responsible to detect any possible damage on the ship and also refuel the ships as well.  In 
addition, they shall also clean the ship.  Robots are to check the ships for damage regardless if the ship doesn’t detect any damage to 
be able to ensure the safety of the colony. 
7.1.3
 On the surface of Mars, there shall also have a facility whose function is similar to that of the warehouses in Aresam.  Similar 
to the process in Aresam of which the ships are thoroughly scanned by robots, the docking areas on Mars shall have the same 
procedures.
7.1.4
 In addition, ships leave Mars shall be scanned for any dust that must be removed.  Ships shall not be scanned for the dust 
on Mars as there is the possibility that dust will be accumulated during the takeoff process toward Aresam.  Instead, as ships from 
Mars approach Aresam, they shall use the Electrodynamic Shield to accumulate the dust into larger particles, which shall be removed 
afterwards.  As for the collected samples from Mars, they shall be placed in containers that are to be strapped safely inside a room of 
the ship that can only be opened from the outside and does not have any way of being linked with the interior of the ship where the 
pilot is.  Therefore, none of the dust shall be able to enter the interior of the ship.  
7.1.5
 For anyone outside of the colony that needs immediate medical assistance, there shall be medical facilities and quarantine 
center located next to the docking areas.  It is important that they shall be able to seek assistance quickly to prevent further 
contamination into the inner depths of Aresam.
7.2
 To be able to use more money on the production of consumer goods and other materials to be built that may be sold to 
visitors or sent to Earth, Aresam shall be able to construct its own supplies, tools, vehicles, and other machineries.  Therefore, there 
shall be mining facilities and laboratories on the surface of Mars, while manufacturing and commercial centers are to be located in 
the colony.  
7.2.1

 Materials that are to be manufactured into actual products would consist of minerals and resources from Mars along 
with supplies that must be supplied from Earth.  Minerals would include iron, basalt, and magnetite.  
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Oxides, oxi-hydroxides, sulphates, chlorides, and opal are also found on Mars.  Using the similar method of removing dust from 
Electrodynamic Shield, it can gather the dust and use the dust for production.
7.2.2
 Workers are able to adjust the pressure level in manufacturing facilities.  Therefore, workers are required to wear 
pressurized suits before entering the facility.  In the outer rim of Aresam, where the rotating and non-rotating volumes are situated, 
the manufacturing facilities’ pressure cannot be changed.  Therefore, products such as everyday objects can be produced here, while 
the pressurized manufacturing facilities are to produce machineries or more durable and solid objects. 
7.2.3
 Workers on the Martian surface would mine for minerals that shall be collected and transported to a laboratory at the base on 
the surface.  The mined substances would then be identified and labeled.  They are then shipped to Aresam, where manufacturing shall 
take place and then be transported over to the market to be sold.  Most markets are placed near docking areas while manufacturing 
facility shall be located away from the docking areas where the visitors would not need to pass through.  Excess substances unused in 
the manufacturing process shall be conserved for the manufacturing of other products.

7.2.4
 For workers and robot that are to stay in Mars to work, there is a housing facility for the workers to rest while the robots 
shall be stationed in the warehouse.  There shall always be robots stationed on the Martian surface, so that it is not necessary to 
transport robots to and from Mars every time an operation is scheduled for a surface operation.  However, if more robots and surface 
vehicles are required, they shall be stored in a ship that shall transport them to the surface.  This shall reduce the amount of fuel 
since it won’t be necessary to have a ship travel between Mars and Aresam every time a surface operation takes place.  
7.2.5
 While there are ships that transport robots and vehicles, there are also ships that transport humans.  Food shall also be 
transported in the same ship that transport humans.  In case something happens, the humans aboard the ship shall still have a food 
supply that is maintained at room temperature.  The other ship might not be in room temperature nor does it have to be pressurized.
7.3
 Most of the research shall be conducted on the Martian surface while commercial ventures and business shall be held in 
Aresam.   Since Aresam is designed to attract more visitors to conduct trade in the colony, Aresam must maintain a pristine appeal so 
its products can have a more delicate and inviting feel to it.  
7.3.0
 In order to prevent contamination of unwanted and harmful from entering the colony, which is full of workers and visitors, 
Aresam shall be made of mostly manufacturing centers and markets, while the actual processing of the minerals shall take place on 
the surface.
7.3.1 
 The products shall mostly consist of minerals mined on the Martian surface that shall be then turned into usable elements 
usable to be manufactured into products to be sold on the market.  Particles mined that cannot be used to be manufactured shall be 
stored in the base on the surface.  If new types of minerals are mined, they shall be sent to Earth for further research before they are 
used for manufacturing purposes.
7.3.2

It will be more efficient for production and manufacturing to take place in space since measurements could be more precise 
than on Earth.  Once the products are ready to be put on the market, they could be sold at a high price even if the production is not 
high, because of the fact that they’re not available on Earth.  Products may also be shipped to Earth to be sold there.  They shall be 
transported to Earth and treated as regular cargo which will be loaded into cargo ships.  Therefore, there shall be no ships that only 
carry products; this shall save fuel and conserve money.  After the workers are paid, Aresam shall still have earned a great sum of 
money, which could be used to further research on Mars or expand the base site on the surface.  
7.3.3
 It is crucial that laboratories and other facilities on the Martian surface shall always have plenty of food and resources that 
should last at least two weeks to allow the workers to sustain their lives and live there temporarily if they aren’t able to travel back 
to Aresam,. This may be due to fear of contamination or some sort of danger that forces them to stay inside the facilities.  They shall 
remain on Mars and undergo a full scan before the workers will be allowed to return to Aresam for a full check-up.  Afterwards, they 
must be sent back to Earth.  During this time, all transportation between Mars and Aresam shall be paused.  However, visitors may 
continue visiting Aresam.
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Aresam is a community that is oriented towards research and establishing a link between Mars while providing 
a safe and comfortable living environment. However, it also features heavy manufacturing that handles major repair 
work, producing materials for construction of new vehicles, as well as other tasks. With Phobos and Deimos as two 
viable sources of asteroid materials, these two bodies will be extensively mined. Aresam will provide the necessary 
manufacturing areas to utilize elements from these two moons of Mars.

The best places for locating the manufacturing areas are at the two ends of the settlement, within the inner rings 
of the settlement. These areas provide less than half the gravitational acceleration (.39G) as compared to the main rings, 
allowing for easier operation as well as less power consumption. However, since it does have some centripetal force, a 
special system would not have to be designed in that ring to accommodate for lack of gravity. The ring’s position and 
rotation is the optimal compromise between the advantages of zero gravity manufacturing and energy savings, as well as 
the practicality of operations in a normal gravity. 

By having two inner rings for manufacturing, both ends of the settlement can benefit from their specific rings, 
and the transportation of materials from within the rings to the settlement will not be as far as if the heavy manufacturing 
was all located in one area of the settlement. Having two areas also means that in case of a malfunction at one ring, heavy 
industry will continue to function at the other ring. The manufacturing rings are located at either ends of the settlement 
because they are very close to the port areas, they can be directly shipped to the inner rings of the settlement from either 
port quickly and the products can be shipped back to the ports equally as quick. 

Because heavy manufacturing is located within the two inner rings, materials and final products could be brought 
to and from the manufacturing site without passing areas of human residence. This enhances the safety of the residents, as 
they will not be close to any of the manufacturing dealing with materials that could be hazardous to their health. 

By having an inner ring instead of a separate ring that rotates at a slower rate, the elevators in the connectors do 
not have to travel as far from the axle to get to the middle ring. The elevators consume more power the farther away from 
the axle are due to variable acceleration rates based on radius from the axis of rotation, so the manufacturing process 
consumes less weight during material transport because it does not experience nearly as much force as I would if it went 
all the way to the human settlement ring level.

Although human input is not necessary for the heavy manufacturing, as robots will perform all services needed 
to keep the area functional, humans can access the heavy industrial area through the use of spacesuits and entering along 
with materials shipped to the inner ring. Although pressurized, the spacesuits make cleanup easier for the humans, as they 
just have to step out of their suits when they exit the area. As there is less gravity than usual, humans must adjust, but 
since there is still gravity, no extra tethers, hooks, or other apparatus need to be used to keep humans from floating in the 
industrial sector, allowing them more freedom of motion.

The method that humans would probably rely on for overseeing the manufacturing would be through the camera 
system located within the inner ring area, as well as the plethora of sensors within that sector which monitor all activity by 
robots and machinery.

To prevent mixing industrial material with human material within the main settlement, the inner rings have their 
own systems of water and waste disposal. Although similar to the systems used for the human handling of water and 
waste, industrial wastes have the extra step that wastes are checked for large quantities of metals which are then reused. 
As this area of the settlement is completely isolated from the human inhabited areas of the settlement, environmental 
impact on the community and individuals is negligible. 

During solar flares, if some robots cannot be evacuated to their reinforced storage garages in the main settlement 
before a solar flare, they can be ushered into the inner rings for at least some protection. The heavy manufacturing area 
is used extensively for repairs of robots. After a solar flare, external robots and any other robots that were in operation 
during the solar flare are sent to the inner rings to be examined and repaired as necessary, as the inner rings have all of the 
materials for performing repairs.
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 Requirements Fullfillment Justification Page 

1.0 Executive 

Summary 

  1 

2.0.1 20,000 full time 

residents 

Aresam will have 5 separate 

rings with space for more 

than 4000 people each, 

rotating around a center axle. 

The center axle is 5100m 

long and 150m in radius and 

each ring is 300m wide with 

a 775m radius. Each ring has 

8 connecting channels to 

transport people and 

materials/goods from the axle 

to the rings, and vice versa. 

Ports will be located on both 

ends of the axle. Each pair of 

rings will be connected with 

5 walkways. There are also 

sub-rings, with 300m radii, 

within the 2 outer rings. 

Having 5 separate rings will 

prevent the entire structure of 

Aresam from being severely 

damaged if struck by space 

debris. Instead, only a section of 

Aresam will be damaged and 

repair will be more efficient as 

well as less costly. Also, this 

will provide for greater safety to 

settlers. Given the current 

dimensions of each ring, there 

are more than 7 million square 

meters of down surface area 

available in all five rings 

combined, not to mention the 

possibility of more space with 

Aresam’s expansion 

capabilities.  

2 

2.0.2 500 max additional 

transient population 

Temporary living quarters 

will be located in the rings in 

proximity to the connecting 

channels, where the 

transportation systems are 

located. Due to the surplus of 

down surface area, each ring 

has more than enough space 

to accommodate the 

additional transient 

population. 

Proximity of living quarters to 

the connecting channels allows 

transient population to access 

transportation systems quickly 

and efficiently. 

2 

2.0.3 Each year of 

operation +50 to 

transient pop. For 

at least 30 yrs. 

With excess amount of down 

surface area in each ring, 

living quarters can be 

expanded to accommodate 

additional transient 

population.  

Assuming that each person 

receives 200 square meters of 

space (including space for 

recreation and other activities), 

Aresam will be able to 

accommodate a total of 

approximately 35000 people 

within the five rings. Additional 

rings added for an increasing 

population. 

2 

2.1 Exterior Design   2 

2.1.1 Drawings showing 

volume and 

attributes 

Refer to figure 2.1.1  2-3 

2.1.2 Volumes of 

artificial gravity 

Each ring and its connecting 

channels will rotate to 

produce artificial gravity and 

create a comfortable living 

With artificial gravity through 

rotation, settlers can easily 

become accustomed to the new 

environment and not face 

3 



and working environment 

similar to that of Earth. The 

axle remains stationary. The 

connecting channels will 

have varying amounts of 

artificial gravity and the sub-

rings will have less gravity 

than in the other residential 

rings. Walkways will have 

the same amount of gravity 

as the rings. 

certain health problems related 

2to significant changes in 

gravity, such as loss of bone 

strength. 

2.1.3 Interface between 

rotating and non-

rotating sections 

The rings and connecting 

channels will rotate around 

the axle while the axle 

remains stationary. 4 

thrusters will be installed on 

each ring to allow for 

rotation, one on the top, 

bottom, right, and left. At the 

points of rotation will be 

low-friction ball bearing 

systems that maintain the 

rotation of each ring. 

By using a ball bearing system, 

the rotations are smoother and 

there is less energy loss due to 

reduced friction. The placement 

of thrusters on all 4 sides evenly 

distributes torque throughout 

each rotation and creating 

uniform rotation. Thrusters will 

be activated to initiate rotation 

and to adjust the rotation rate. 

3 

2.1.4 Rotation rate and 

magnitude 

Rings will rotate at 1.0738 

rotations per minute in order 

to achieve a centripetal 

acceleration of 9.8m/s/s, or 

approximately 1G. Sub-rings 

will have acceleration of 

about 0.39g 

 

 

This rotation rate will allow 

settlers to live in approximately 

1g of gravitational acceleration 

that is also present on Earth, 

allowing for easier and safer 

adaptation to Aresam. 

3 

2.1.5 Radiation and 

debris protection 

10 meters depth of water will 

be placed in between two 

layers of 1 meter thick nano-

layered plastic to create 

transparent “windows” on the 

sides of the rings. Water 

blocks radiation. In addition, 

the expanse of nano-layered 

plastic and water will be built 

and assembled with 

individual panels so that 

repair will be easier. The rest 

of the structure will be 

constructed with carbon steel. 

A 1m depth of Ferrofluid will 

be placed between 0.5m 

thicknesses of carbon steel to 

add more reinforcement. 

refer to Figure 2.1.5. 

This allows residents to have a 

view of the surroundings while 

also protecting them at the same 

time. Nano-layered plastic is not 

as prone to cracking and is 

strong enough to withstand 

moderate impacts. The 10m of 

water will help to protect 

against large-scale impacts, in 

which the water will slow the 

trajectory of an incoming object 

enough so that the second layer 

of nano-layered plastic will 

withstand the collision without 

cracking. The carbon steel outer 

shell will withstand most 

collisions. As a precaution, the 

Ferrofluid will be able to seal 

holes and harden with the 

4 



 application of a magnetic field. 

2.1.6 Isolate volumes in 

emergency 

Airlocks will be implemented 

in case of emergency when a 

collision damages the 

structure or is predicted to 

cause damage. Each ring will 

be divided into two sectors, 

with two partitions in each 

sector, each with airlocks. 

Inhabitants will be evacuated 

via elevators in the 

connecting channels and the 

walkways in cases of 

emergency. 

Computers monitoring the space 

surrounding Aresam will detect 

incoming space debris and 

calculate the approximate 

location and time of impact. The 

computers will then signal for 

the airlocks to activate at the 

estimated areas of contact as 

well as other areas in close 

proximity. 

4 

2.1.7 Ports for docking 

and landing 

spacecraft 

Ports, located on both ends of 

the axle, can fit most sized 

spacecraft. Max height is 

150m, max width is 400m, 

and max length is 400m. 

Vacuums will be used to 

remove dust from spacecraft. 

Ports have three levels. 

These dimensions are large 

enough to house most 

spacecraft. New ports can be 

added for larger spacecraft. 

5 

2.1.8 Materials used for 

exterior surfaces 

Carbon steel will be used 

throughout the structure. 

Rings will also use nano-

layered plastic. 

Please refer to 2.1.5 above for 

details on the benefits of these 

materials. 

5 

M.R. overall exterior 

view of settlement, 

with major visible 

features (e.g., 

solar 

panels, antennas), 

showing rotating 

and non-rotating 

sections, 

pressurized and 

non-pressurized 

sections, and 

indicating 

functions inside 

each volume 

Refer to figure 2.1  5 

2.2 Interior   5 

2.2.1 Percentage 

allocation and 

dimension of down 

surface 

Each ring will be dedicated 

to a specific function. The 

rings at the ends will be used 

manufacturing, imports, and 

storage. Their corresponding 

sub-rings will be used for 

manufacturing. The 2
nd

 ring 

(starting from left to right) 

Focusing each ring to one 

specific task will makes 

functions on Aresam more 

orderly and operations more 

effective. The rings at the ends 

are closest to the ports, so it is 

more convenient for them to be 

used for imports and storage. 

5 



will be dedicated to 

agriculture and will have a 

rural environment. The center 

(3
rd

) ring will focus on 

commerce, and be the urban 

center of Aresam. The 4
th
 

ring is used for business and 

will have a suburban 

atmosphere. Down surface of 

each ring will be 

approximately 1.4 million 

square meters. Also, please 

refer to Figure 2.2.1 for 

percentage allocation. 

2.2.2 Orientation of 

down surfaces 

Down surface will be 

oriented in the form of a ring, 

so that surfaces on opposite 

sides of the ring will be 

facing each other. 

Artificial gravity will ensure 

that people stay planted to the 

ground although the circular 

shape of the ring suggests 

otherwise. 

6 

2.2.3 Vertical clearance Vertical clearance of each 

ring is 250m. Underground 

depth of each ring is 25m, 

and can be changed by 

adding or deleting soil. Total 

height of each ring is 275m. 

Having a large vertical 

clearance will increase the 

amount of space available for 

settlers who wish to maximize 

their space by building upwards. 

A larger vertical clearance also 

allows the creation of a natural 

environment in the form of hills 

and mountains as well as for 

underground construction. This 

also allows for simulation of 

weather conditions. 

 

6 

2.2.4 Simulated day and 

night cycles 

OLED panels will be used on 

the ceiling to counter the 

effects of shadows created by 

other parts of the structure. 

On the sides of the rings, 

“blinds” that also double as 

solar panels will be used to 

control the amount of light 

that enters the rings. These 

solar paneled blinds will be 

placed inside the 10m depth 

of water. 

The blinds will be seamless as 

to not create shadow lines on 

the ground surface of the rings 

while also generating energy 

that will be used for other 

functions and operations within 

Aresam. Having a simulated day 

and night cycles will negate the 

need to change the daily life 

cycles of Aresam’s inhabitants. 

6 

2.2.5 Materials used 

within the rings 

Regolith from moons Phobos 

and Deimos will used as soil 

within the rings and also 

converted into concrete to be 

used for roads and paths.  

Using materials from the moons 

of Mars will cut costs and also 

make transportation more 

efficient due to their proximity 

to Aresam. 

6 

M.R. Overall map or Refer to figure 2.2  6 



 layout of interior 

land areas, 

showing usage of 

those areas 

2.3 Construction   6 

2.3.1 Construction 

Sequence 

Ports, then center axle, then 

connecting channels, then 

sub-rings, and finally rings 

and walkways will be 

constructed. 

Refer to figure 2.3 6-7 

2.3.2 Artificial gravity After rings are constructed, 4 

MPDT thrusters are 

constructed on each ring, on 

the top and bottom and left 

and right sides. This will start 

the rotation and create 

artificial gravity in the rings. 

2 additional thrusters will 

control the orbit of Aresam 

around Mars. 

 

 

 

MPDT thrusters using lithium 

as fuel to ionize provides a very 

powerful push that is useful to 

start the large settlement to 

rotate. 

8 

2.3.3 Construction 

technique for 

interior 

The moons consist mostly of 

carbonaceous chondrite, 

which can be converted into 

carbon fiber, a very durable 

and lightweight material to 

be used for hard surfaces. 

Using materials from moons 

reduces costs. 

8 

M.R. Drawing(s) 

showing at least 

six intermediate 

steps of settlement 

assembly, and 

method of 

initiating rotation 

for artificial 

gravity 

Refer to figure 2.3  8 

2.4 Expansion   8 

2.4.1 Expansion 

capability for 

change in operation 

Additional rings can be 

added to existing structure by 

installing additional modular 

sections to the center axle.  

All that needs to be done to 

expand on the existing structure 

is installing add-ons, which does 

not require a significant amount 

of construction and time. Also, 

an add-on would not interfere 

with current operations because 

there will still be a working port 

on one side. 

8 

2.4.2 Design features for 

expansion 

Each add-on (100m) will be 

equal in length and have the 

Due to the current design of 

Aresam, with ports at both ends, 

8 



same configurations so that 

repair and installation will be 

more efficient. Additional 

ports can be added when 

settlement expands, and they 

can be virtually any size or 

shape to accommodate any 

kind of spacecraft.  

expansion will not completely 

hinder the progress of 

undergoing operations. One port 

will be affected, but the other 

will not. 

2.4.3 Reduction of initial 

cost 

Robots and machinery will 

be heavily utilized in 

construction of Aresam. 

Materials from moons, such 

as regolith and carbonaceous 

chondrite, will be used 

wherever possible. 

Robots are more efficient and 

accurate than humans and have 

a lower cost of maintenance 

(humans need food and rest and 

safety is always a concern). 

Using materials from moons 

reduces transportation costs 

because of the moons’ 

proximity to Aresam. 

8 

M.R. Drawing(s)/map(s) 

showing 

interface(s) and/or 

other system(s) 

enabling future 

expansion, 

especially port 

modifications to 

accommodate 

currently 

unknowable 

vehicles. 

Refer to figure 2.4  8 

2.5 Deployment of 

Mars surface 

bases 

  9 

2.5.1 Prefabricated 

structure built with 

materials from 

Phobos and Deimos 

and assembled at 

Aresam 

Carbonaceous chondrite from 

the moons of Mars converted 

into carbon fiber cloth for 

prefabricated structure. 

Robots dig a hole 13m by 

13m with a depth of 4m 

within 10 hours and then 

place cloth container into the 

hole. Pressure will push on 

all sides of the cloth to fit 

snugly with the dug hole. 

Leftover rock will be used to 

cover the compartment and 

create a protective barrier. 

Airlocks and oxygen tanks 

will be used.  

Cloth is easier to transport and 

will not take up as much space 

within the cargo container, 

which leaves more room for 

robots to speed up the process 

of setting up the prefabricated 

structure. The prefabricated 

structure has approximately the 

same volume as a one story 

house, which can house 4 

people and plentiful supplies. 

9 

3.0 Operations and 

Infrastructure 

  10 



3.0.1 Facilities and 

infrastructure 

necessary for 

construction 

Construction of settlement 

based off of prefabricated 

port. Fabrication of 

additional parts on ports 

using materials from 

Deimos/Phobos mining or 

from Earth. 

Using a small platform that 

allows for receiving of 

materials, many smaller pieces 

can be put together on an 

established piece and extending 

out. Phobos and Deimos 

materials offer more 

inexpensive alternative to 

shipment from Earth 

10 

3.1 Construction 

Operations and 

Logistics 

  10 

3.1.1 Altitude and 

inclination 

The settlement is located 

17,000km above Mars' 

surface, an aerostationary 

orbit. The axle will run 

parallel to Mars’ rotation at 

around 25.19 degrees. 

The settlement is above the 

atmosphere of Mars, located at a 

position where Mars rotates as 

the settlement orbits, so in the 

future a consistent drop point 

can be established between the 

settlement and the surface of 

Mars. 

10 

3.1.2 Source of 

construction 

material and 

equipment 

Construction material will 

come from Earth and Mars’ 

moons, as well as the 

equipment. 

All materials and equipment 

that can be obtained and 

manufactured on the settlement 

will be done so. Otherwise, they 

will be imported from Earth. 

10 

3.1.3 Source of material 

and equipment for 

operations 

The settlement will use 

materials from Mars’ moons 

as its main source, with 

materials imported as needed. 

Equipment will almost 

exclusively be manufactured 

on the settlement. 

Materials that can be obtained 

from the moons will be to save 

transportation costs. Equipment 

will be mostly manufactured 

using mined or imported 

materials on the settlement to 

save on transportation costs. 

10-

11 

3.1.4 Means for 

transportation of 

material 

Settlement will use the 

MMST to move material. 

As a big multifunction short and 

long distance cargo ship, the 

ship is versatile and can move 

equipment and materials from 

the moons to Aresam, as well as 

provide a small temporary 

manufacturing platform. 

 

11 

MR Table identifying 

type, amount, and 

source of 

construction 

materials. 

Refer to table 3.1.1 and 3.1.2  11 

3.2 Aresam Design   11 

3.2.1 Atmosphere, 

weather, climate 

The atmosphere of the 

settlement will be kept pretty 

similar to that of Earth. The 

settlement will feature 

To give an Earth like feeling, 

the settlement will attempt to 

mimic the natural season on 

Earth, excluding factors that 

11 



different seasons of the year 

using changes in temperature. 

can’t be controlled in the 

settlement. 

3.2.2 Food production Production of food will be 

mostly automated with 

occasional monitoring by 

humans. Agriculture will be 

produced mainly using 

aeroponics except for items 

like mushrooms, which 

require special growing 

techniques. Animal farming 

will be in designated areas of 

sectors. 

Aeroponics allows for the 

growth of plants without soil 

and allows for easier control of 

growth. It also saves space. 

Farming will be in designated 

sectors of the settlement to not 

hinder production, but provide 

access to fresh products. 

12 

3.2.3 Electrical power Power will be provided using 

a combination of both pebble 

bed reactors and solar panels. 

Pebble bed reactors provide a 

stable, constant source of energy 

for the colony’s electrical needs. 

Solar panels complement the 

reactors by providing extra 

power, and also acting as a 

backup system to generate 

power in the event that a pebble 

bed reactor fails. 

13 

3.2.4 Water management Water will be treated similar 

to how water is treated on 

Earth. There will be storage 

areas for clean water and 

water sanitizing facilities for 

reclaiming water. 

Water will be stored in each 

sector in case of an emergency 

that isolates that sector. Water is 

reclaimed and reused as water is 

an expensive commodity on the 

settlement.  

13-

14 

3.2.5 Waste management Waste is managed by ARS – 

CEM, which collects solid 

waste from houses. Toilet 

wastes are sent to a 

processing facility through 

underground pipes. 

Waste is managed daily based 

on the needs of a household. 

ARS – CEM bring waste to 

processing facilities which 

receive solid waste and toilet 

wastes, and process the wastes 

to retrieve water that is present, 

as well as any other useful 

materials. 

14 

3.2.6 Internal and 

external 

communication 

systems 

Internal communication will 

be through computer portals 

and PPCD. 

Computers are available all over 

the settlement, so it is the 

perfect vector for 

communication. PPCDs are 

useful for day to day 

communication because they are 

small and function both as a 

small wireless internet capable 

computer and a mobile phone. 

14 

3.2.7 Internal 

transportation 

system 

Internal transportation is 

provided by a inductrack 

maglev system. Each car will 

be small and have numerous 

The rail system is located 

underground allowing it to 

travel directly to several stations 

that would be impossible on 

15 



stops throughout the sector 

within which it operates. 

Residents also have the 

option of driving mini 

electric cars. 

ground level. A small car is 

used to conserve energy and 

allow each car to carry their 

passengers to specific 

destinations. Mini electric cars 

provide a ground level method 

of transportation. 

3.2.8 Day/Night cycle A system of oled panels are 

fixed to the “ceiling” of the 

settlement, to provide day 

and night cycles using 

variations in light intensity 

Day and night cycles 

maintained to complement 

body’s 24 hour cycle on Earth. 

Oled panels can produce black 

with select diodes emitting 

white light to simulate stars, so 

space seems to continue into the 

settlements ceiling at night. 

16 

3.2.9 Storage of food and 

necessities for 

emergency 

Necessities will be stored 

underground in airtight, 

reinforced enclosures. 

Surplus, non-perishable 

foods and perishable foods 

flash frozen and stored in 

airtight packages and 

pasteurized foods stored for 

emergency. 1 years supply 

stored. 

Necessities stored in an 

enclosure to prevent 

contamination from outside or 

damage from impact of objects. 

Non-perishable foods, safely 

packaged perishable foods and 

pasteurized foods to provide 

nutrition during blight or cutoff 

of supply lines. 

16 

MR Charts/tables of 

required, air, 

food, power, 

water, waste 

handling, 

communication 

devices, internal 

transport vehicles 

Refer to table 3.2.1, 3.2.1.1, 

3.2.2.1, 3.2.2.2, 3.2.3.1, 

3.2.3.2, 3.2.5, 3.2.6, 3.2.7,  

 16 

3.3 Construction 

Robotics 

  16 

3.3.1 Primary machines 

and equipment for 

construction of 

interior and exterior 

RR – I function as interior 

construction robots. RR – E 

function as exterior 

construction robots. 

Both robots have modular 

designs, allowing them to be 

construction robots initially, and 

then switching over to being 

repair robots when the 

settlement is finished and 

running. 

16 

3.3.2 Describe input to 

machines and how 

they are utilized 

Refer to table 5.1  16 

MR Drawing of 

primary 

machinery, 

showing how 

machinery 

Refer to table 5.1  16 



handles material 

3.4 Phobos Deimos 

Mining 

  16 

3.4.1 Moon harvesting 

operations 

AMHR – H robots harvest 

the raw materials from the 

moons. AMHR – T transport 

materials to mining bases to 

be processed and prepared 

for shipment to settlement. 

All mining operations are 

automated to streamline the 

process. Work is cut into small 

pieces to maximize efficiency. 

Both robots share the same 

modular design for adjustment 

of numbers of each.  

16 

3.4.2 Refining process All raw materials from the 

moons are refined on mining 

bases there by a completely 

automated process. 

Refining on the moons has the 

advantage of eliminating 

unnecessary materials from 

shipment to settlement. 

Automated process allows 

streamlined, less error prone 

operations. 

16-
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MR Illustration of 

mining base 

Refer to figure 3.4  17 

3.5 Temporary Base   17 

3.5.1 Air, food, power, 

water, waste 

systems for 

prefabricated base 

Refer to table 3.5.1  17 

MR Chart or table 

listing quantities 

of air, food power, 

waste and air 

Refer to table 3.5.1  17 

4.0 Human Factors   18 

4.0.1  Earth Community 

Attributes 

The colony will replicate 

Earth-like environments to 

adjust colonists to Aresam.  

Use of familar architecture and  18 

4.0.1.1 Comfortable 

Housing 

Aresam will provide a 

modular, spacious, and 

comfortable living space for 

residents.  

Providing relaxing, open space 

helps colonists adjust to colony 

life.  

18 

4.0.1.2 Soothing Elements Various elements will 

include rooftop gardens, 

windows, and natural space. 

Various soothing elements will 

help colonists relax and unwind.  

18 

4.0.2 Access to Fine 

Dining 

Colonists will be able to 

access a variety of foods 

ranging from fine dining to 

family dining, bars, and 

cafes.  

Not only will residents be able 

to sustain themselves with a 

quick bite to eat, they can enjoy 

a high class meal and enjoy 

Aresam.  

18 

4.0.3 Access to 

Entertainment 

Various forms of 

entertainment facilities 

appealing to all ages will be 

available.  

Having many recreational 

activities will alleviate 

boredom.  

18 

4.0.4 Natural Views  Refer to Section 4.0.4  18 

4.1 Community   18 



facilities, 

consumer goods, 

psychological 

factors 

4.1.0 Variety and 

Quantity of Foods 

and Consumables 

Refer to Section 4.1.1  18 

4.1.1 Distribution of 

Food and 

Consumables 

An individual wrist monitor 

will track purchases, and 

transportation trucks will 

deliver goods to residents.  

The use of a credit system and a 

uniform delivery method makes 

it easier for colonists to 

purchase and receive goods.  

19 

4.1.2 Land Distribution 12% of land will be put aside 

for roads and paths.  

A spacious colony prevents 

feelings of isolation and 

claustrophobia within the 

settlement, and provides room 

for exercise.  

19 

4.1.3 Banking System Each colonist will have an 

individual wrist monitoring 

system keeping track of their 

credit, or virtual money.  

Credits are a no hassle, efficient 

way of facilitating trade and 

purchases within the colony.  

19 

4.1.4 Facilities Various cultural, 

entertainment, medical, 

safety, educational, religious, 

and public facilities are 

available.  

Community facilities emulating 

life on Earth will promote a 

societal feel and allow sectors to 

be self-sufficient.   

19 

4.1.4.1 Medical Aresam will staff several 

human doctors in various 

medical facilities, with 

everyone's health status 

linked through the wrist 

interface.  

The wrist interface allows for 

instant accesss of medical data 

for easy treatment.  

19 

4.1.4.1.1 Hospitals Major hospitals will be 

available for major and 

urgent medical care in 

densely populated areas.  

Colonists will be able to address 

immediate and serious health 

issues .  

19 

4.1.4.1.2 Clinics Two clinics in each sector 

will provide basic first aid 

and medical care for minor 

injuries.  

Aresam residents needing minor 

but immediate care will be able 

to drop by clinics for care.  

19 

4.1.4.1.3 Personal Health 

Care Centers 

Focusing on the 

psychological well-being of 

residents, such centers will 

address dietary and 

psychological issues.  

Such clinics will ensure not only 

the physical, but mental and 

emotional well-being of 

residents.  

19 

4.1.4.2 Safety Facilities Police and fire stations will 

ensure safety of sectors.  

Located throughout the sector, 

robots will patrol in areas. 

19 

4.1.4.3 Educational 

Facilities 

Human teachers and AES 

(Automated Education 

System) .  

Education will be provided by 

the AES with teachers for the 

small percentage of children.  

19 

4.1.4.3.1 Libraries Two libraries will be There are less children, and 19 



available in close proximity 

to schools.  

technology available for online 

searches for adults. 

4.1.4.4 Public Facilities Various recreational and 

sports facilities will be 

available for residents.  

In order to promote a 

community and social 

interaction, Aresam's facilities 

will be geared toward 

19 

4.1.4.4.1 Parks Parks are located in 

residential areas 

Many parks for leisure strolls or 

children to play 

19 

4.1.4.4.2 Playgrounds Located in a few parks near 

schools 

To cater to the children, parks 

located near where they are 

19 

4.1.4.4.3 Sports Complex In residential areas Exercise near home 19 

4.1.4.4.4 Spas & Well-Being 

Facilities 

Located in commercial areas People working there often need 

spas and such facilities 

19 

4.1.4.4.5 Community Halls Located in residential Town hall meetings to discuss 

problems 

19 

4.1.4.5 Cultural Facilities  Located in residential  Families can attend with others 19 

4.1.4.5.1 Museums & 

Galleries 

Located in urban areas Urban for interesting trips like 

to a museum 

19 

4.1.4.6 Religious Facilities Close to residential area Provide religious services 20 

4.1.4.7 Dining Facilities Concentrated in urban areas 

sparse in residential 

Similar to real cities; lots of 

restaurants less farther from 

center 

20 

4.1.4.8 Entertainment 

Facilities 

Throughout settlement 

especially residential 

Family fun  20 

4.1.4.8.1 Nightclubs Nightclubs in urban and 

commercial areas 

For relaxation after work 20 

4.1.4.8.2 Movie Theaters Big screen theaters Latest movies on settlement 20 

4.1.4.8.3 Arcades/Interactive 

Gaming 

Games distributed 

throughout houses and 

special gaming buildings 

Entertainment for the masses 

other than moves 

20 

4.1.4.9 Tourist Centers In residential and commercial Information for travelers 20 

4.1.4.10 Research Facilities Located in commercial areas Most research in commercial 20 

4.1.5 Psychological 

Factors 

Claustrophobia Alleviated by tall buildings and 

high walls 

20 

4.1.5.1 Isolation/Homesick Hospitals to isolate sick Sickness spreads easily in 

enclosed settlement 

20 

4.1.5.2 Communication PPCD Phone and video conversations 20 

4.1.5.3 Pets Robotic pets Pets without cleanup problems 20 

4.1.5.4 Open Space Settlement all open space Reduces feeling of 

claustrophobia 

20 

4.1.5.5 Day/Night Refer to 4.1.6.5 and 3.2.8  20 

4.1.5.6 Building Height Maximum 10 stores 250m interior allows for tall 

buildings 

20 

4.1.5.7 Climate Refer to 3.2.1  20 

4.1.5.8 Security Refer to 5.2.3  20 

M.R. map(s) and/or 

illustration(s) 

depicting 

community 

Refer to all of 4.1 and 

subsections 

 20 



design and 

locations of 

amenities, with a 

distance scale; 

identify 

percentage of 

land area 

allocated to 

roads and paths. 

4.2 Housing Design   22 

M.R. external drawing 

and interior 

floor plan of at 

least four home 

designs, the 

area (preferably 

in square feet) 

for each 

residence design, 

and the number 

required of each 

design. 

Refer to 4.2  22 

4.3 Systems and 

Devices 

  23 

M.R. drawing(s) 

showing 

examples of 

handrails, 

tethers, cages, 

and/or other 

systems enabling 

safe human 

access to any 

location on or in 

low-g settlement 

areas. 

Refer to 4.3  23 

4.4 Demographic 

Shifts 

  24 

M.R. chart or table 

showing 

anticipated 

demographic 

trends for 

Aresam. 

Refer to 4.4  24 

4.5 Interior of 

prefabricated base 

  24 

M.R. drawing(s) of Refer to figure 4.5   



base structure 

interior floor 

plan and 

amenities 

5.0 Automation 

Design and 

services 

  25 

5.0.1 Processing devices 

and personal 

electronic tools 

Refer to table 5.0.1  25 

5.0.2 Servers and 

networking 

Server in each of 10 sectors 

managing distribution of 

wireless mesh internet and 

wired connections to 

buildings 

Self-sufficient but connected 

servers, each able to run 

multiple sectors in case of 

server failure in other sectors 

26 

5.0.3 Types and 

capacities of data 

storage 

Main server in each of 10 

Aresam sectors have 10 pb 

storage each 

Redundant storage of data 

throughout, for fast access and 

redundancy 

26 

5.0.4 Security of systems Hardware and software 

firewall at all network nodes 

(from servers all the way 

down to houses). Antivirus 

and antispyware on all 

network devices 

(combination of cloud and 

traditional). Physical 

disconnection of network 

lines possible at servers 

2 layers of protection from 

hacker intrusion, as well as 

protection from malware based 

on a fast response cloud system 

coupled with general protection 

provided by traditional antivirus 

and antispyware programs. 

Physical connection severed at 

server in worst case. 

26 

5.0.5 Access to network Wireless mesh throughout 

the settlement along with 

wired connections in each 

building 

Always on access to network to 

facilitate on the go productivity 

and connection to others 

26 

5.0.5 Robot design and 

how tasks are 

performed 

  26 

5.1 Use of automation 

for construction 

  27 

5.1.1 Transportation and 

delivery 

Automated delivery of 

materials from Deimos, 

Phobos, and Earth with little 

input from human 

Automated management of 

resources for streamlined, quick 

construction 

27 

5.1.2 Assembly of 

settlement 

Construction completely 

automated, human input only 

when a problem arises 

Efficient and precise 

construction of settlement at 

each stage, with human work 

needed only when automated 

systems come up with a 

problem 

27 

5.1.3 Interior finishing Mostly automated interior 

finishing, with human input 

for customizable details like 

Precise and easy finishing of 

interior that allows for 

personalization by inhabitants 

27 



house interior 

M.R. Drawings showing 

automated 

construction and 

assembly 

devices—both for 

exterior and 

interior 

applications (e.g., 

homes)—and 

illustrating how 

they operate. 

Refer to table 5.1  27 

5.2 Automation 

systems 

  27 

5.2.1 Settlement 

maintenance repair 

and safety 

functions 

Modular robot base designs 

with functions added to 

perform various 

maintenance, repair, and 

safety functions. 

The number of robots required 

for each vary based on current 

condition of the colony, so 

resources can be more 

efficiently utilized by allocating 

more robots to on task of critical 

importance from other tasks 

where they might not be needed 

at the time. 

27 

5.2.2 Backup systems  Data is stored throughout the 

settlement, with multiple 

copies of information 

distributed throughout. All 

Aersam’s vital functions are 

controlled by the main 

server, which is linked to a 

backup power source that 

provides electricity until the 

problem can be fixed.  

Data cannot easily be lost 

because multiple backups of the 

same files are stored in the 

servers. The Aresam main 

servers are all wired to a backup 

power source in the case that 

power is shut down. 

27 

5.2.3 Contingency plans Refer to table 5.2.3  28 

5.2.4 Robots for 

emergency external 

repair, critical 

robots must survive 

solar flare 

Modular robot base, but 

different sized robots for 

various tasks. Robots have 

lead casing and a demron 

covering around electronics. 

Non-vital electronics shut off 

during solar flare. 

External maintenance robots 

will be modular and changed to 

suit a particular repair need. 

Robots have layered protection 

to function through solar flare 

activity. Non-vital robots go 

into shutoff mode to prevent 

damage. 

29-

31 

5.2.5 Authorized access 

to critical 

computing systems 

All Aresam servers require 

palm scan, retina scan, 3D 

face scan, and voice analysis, 

along with monitoring of 

health device for irregularity 

in vitals combined with 

scanning of surrounding area 

Servers protected from intrusion 

by a multitude of methods to 

restrict access. Health 

monitoring to check for 

irregularities suggesting 

distress, combined with 

scanning of surrounding area for 

parties possibly forcing entry to 

31 



server through an authorized 

person 

M.R. Chart or table 

listing anticipated 

automation 

requirements for 

operation of the 

settlement, and 

identifying 

particular systems 

and robots to meet 

each automation 

need 

 

Refer to table 3.1.2,5.2.3  31 

5.3 Automation in 

community 

   

5.3.1 Automation 

devices in assisting 

productivity and 

convenience and 

enhancing livability 

Automated Robotic Systems 

(ARS) ARS – SEC for 

security, ARS – HER for 

health emergency response, 

ARS – CEM for community 

environment maintenance, 

ARS – IMT for moving 

objects within settlement. All 

systems depend on modular 

robots that function strictly 

within the settlement. 

Automated Education 

System (AES) for settlement 

education. Does not share 

same base as ARS 

ARS – SEC provides security 

where needed, ARS – HER 

provides emergency response 

based on health monitoring 

device, ARS – CEM maintains a 

clean environment and disposes 

of waste. AES provides 

interactive education to 

population. 

32 

5.3.2 Automation to 

perform 

maintenance and 

reduction of 

manual labor 

Refer to 5.2.1  32 

5.3.3 Provide privacy of 

data and control of 

private systems 

All personal devices, home 

computers, and business 

computers encrypted. 

Fingerprint scan for all 

devices, along with retina 

scan for home and business 

computers. Health 

monitoring device used 

Information can only be 

decrypted with biometric input, 

making access to devices 

exclusive to an individual or a 

group of people registered to the 

device. Monitor vitals for sign 

of distress suggesting forced 

unlocking of device 

32 

5.3.4 Devices for 

communication 

services, 

entertainment, 

information, 

computing, and 

Control of all 

communication, 

entertainment, information, 

computing, and non-

autonomous robot resources 

and services will be through 

With many nodes of delivery of 

services through the mesh 

network in the settlement, 

productivity can be enhanced, 

and one can access his 

documents anywhere in the 

32 



robot resources personal computing devices 

or computers throughout the 

settlement. 

settlement. System accessed 

through the network, but 

decisions within home network 

can override decisions from 

external sources.   

M.R. Drawings of 

robots and 

computing 

systems that 

people will 

encounter in 

Aresam, and 

diagram(s) of 

network(s) and 

bandwidth 

requirements to 

enable 

connectivity 

  32 

5.4 Earth data 

repositories 

  33 

5.4.1 Access process to 

Earth-based 

internet 

websites/data 

1 communication satellite at 

each of Mars’ poles, 8 

equally spaced around 

equator, 1 satellite at Earth – 

Sun L4 and L5 

Direct line of sight to earth at all 

times. Redundancy in case of 

satellite failure. Future midway 

communication point. 

Communication at all times 

even when sun between Mars 

and Earth 

33 

5.4.2 System for posting 

and retrieving data, 

mediating delay 

Continuous stream of Earth 

internet content along with 

uplink from settlement 

through all satellites. 

Bandwidth dynamically 

allocated. Storage of data 

dynamically allocated. 

New content from earth 

streamed to cache for “instant” 

access. Bandwidth dynamically 

allocated to utilize all resources. 

Copies of information saved 

based on frequency of access. 

33 

M.R. Table describing 

or images showing 

Internet user 

experiences on 

Aresam; including 

user messages to 

identify delays, 

and methods to 

create 

appearances of 

instant access 

  33 

5.5 Robotic assistant 

for harvesting 

 

  34 

5.5.1 Harvesting on 

Phobos and/or 

Automated Moon Harvesting 

Robot (AMHR) AMHR – H 

AMHR – H exclusively mines 

materials off the two moons. 

34 



Deimos for harvesting, AMHR – T 

for transportation to Mars 

Moon Settlement 

Transport(MMST) All robots 

modular with radiation and 

dust protection. 

AMHR – T brings raw materials 

to MMSTs equipped to 

transport material. Separated 

work tasks to maximize 

efficiency. 

M.R. Drawing(s) of 

robotic base 

deployment and 

Phobos/Deimos 

operations 

  34 

6.0 Schedule and Cost   35 

6.1 Schedule   35 

M.R. Durations and 

completion dates 

of major design, 

construction, and 

occupation tasks, 

depicted in a list, 

chart, or drawing. 

  35 

6.2 Cost   36-

38 

M.R. Chart(s) or 

table(s) listing 

separate costs 

associated with 

different phases of 

construction, and 

clearly showing 

total costs that 

will be billed to 

the Foundation 

Society. 

  36-

38 

7.0 Host various 

commercial 

activities 

Though Aresam’s main 

purpose is to conduct 

commercial and industrial 

activities with Earth, Mars, 

and other colonies that may 

exist, Aresam shall also act 

as a second home to all of its 

inhabitants and workers to 

allow them to work under a 

comfortable environment 

similar to that of Earth. 

Aresam’s facilities shall be built 

and managed to increase traffic 

flow rate and make sure that 

every person and cargo can be 

checked, marked, and handled 

in a short of amount of time. 

39 

7.1  Transportation The types of transportation 

shall depend mainly on the 

duration of the trip and what 

it carries.  

Passengers and cargoes shall be 

driven by robots, which would 

allow more money to be spent 

in the research and mining of 

minerals on Mars.  If the 

cargoes have a label with 

39 



“fragile” on it, humans shall 

drive the vehicle. 

7.1.0.0  Vehicles Departure vehicles shall be 

guided to the specified port 

through a display of the map 

and path that shall be sent to 

their HUD.   

Different types of vehicles shall 

be directed to different docking 

areas.  Cargo ships will be led to 

one while passenger ships will 

be led to another.  This will 

speed up the traffic while 

creating a more organized 

colony. 

39 

7.1.0.1  Storage Warehouses shall store the 

supplies and necessary 

equipments that help 

maintain docking areas and 

ports to remain clean and 

organized.  They also contain 

tools for repairing.   

Warehouses shall be built near 

the docking areas and near 

fueling stations and other public 

facilities.  Therefore, anything 

they may go wrong would be 

able to be fixed as soon as 

possible without the possibility 

of affecting other parts of the 

colony. 

39 

7.1.0.2  Cargo handling Robots shall be in charge of 

handling the transfer of cargo 

and freight unless they 

contain fragile items, which 

would then be handled by 

humans.   

Robots are divided into two 

groups; they are either loading 

and unloading or handling the 

transfer of cargo to their 

designated locations.  The ones 

loading and unloading shall 

remain in the docking areas.  

They are responsible for 

unloading cargoes from ships 

and placing them onto vehicles 

for the other types of robots to 

transport them to their 

designated areas.  The ones 

loading shall be able to calculate 

where to place cargoes to limit 

the amount of wasted space.  

39 

7.1.1  Baggage While passengers wait for 

their vehicles to arrive, they 

would have the time to check 

that their baggage’s 

destination is correct.  This 

method works for both 

passengers leaving or 

arriving at the colony.  

In addition, passengers are also 

required to confirm of their 

baggage’s destination.  Not only 

does this allow them to be 

transported to the correct 

locations, but it also allows the 

colony to know exactly the 

number and who have entered 

and left the colony.  This will 

promote a sense of security in 

the people. 

39 

7.1.2  Refueling Every docking area has its 

own fueling station to help 

the every ship that enters the 

colony. 

As soon as each ship lands in 

the docking area, robots would 

immediately refuel the ships, 

repair any possibly damaged 

39 



parts, and also clean the ship.  

Meanwhile, pilots would be 

escorted by robots to a resting 

area for pilots, where food and 

refreshments shall be provided. 

7.1.3  Repairing ships Similar to the colony’s 

warehouses with repairing 

supplies, Mars shall also 

have a center to provide 

repairs for arriving ships 

from Aresam. 

As soon as pilots and cargoes 

are unloaded on Mars, the 

repairing crew of robots 

immediately check for any 

damaged parts of the ship.  Even 

if the ships does not show signs 

of damage, a thorough check 

must happen in order to not 

jeopardize the safety of Aresam 

when the ship returns to the 

colony. 

39 

7.1.4 Removal of dust For ships arriving Aresam 

from Mars, the ships must be 

scanned and any dust from 

Mars must be removed.  

The ship shall use the 

Electrodynamic Shield to 

remove dust that may 

accumulate on the ship’s 

exterior.  When samples from 

Mars are collected, they shall be 

placed in containers.  After 

these containers are strapped 

safely inside a special room of 

the ship that may only be 

opened from the outside, the 

room shall be depressurized and 

be turned into a vacuum, so 

none of the dust shall be able to 

enter the interior of the ship.   

39 

7.1.5 

 

Medical provisions For pilots and those out of 

the colony that need 

immediately treatment, there 

shall be medical and 

quarantine centers located 

next to the docking area. 

It is crucial for robots, doctors, 

and medical treatment to 

quickly be accessible for the 

injured.  It must also be situated 

close to the docking area to 

prevent further contamination 

into the inner depths of Aresam. 

39 

7.2 Identifying source 

of materials 

After samples are collected 

from Mars, they shall be sent 

to a manufacturing center in 

the colony in a transporting 

vehicle different than the 

type that carries cargo and 

passengers.  At the 

manufacturing center is 

where robots shall turn these 

collected elements into 

products that may be traded 

or sold with visitors, those on 

These vehicles are different 

because there must be a section 

in these vehicles to allow the 

collected minerals to maintain 

its temperature and pressure.   

39 



Earth, or vessels from 

another colony. 

7.2.0 Manufacturing of 

vehicles 

Aresam shall be able to 

construct its own vehicles 

and vessels in the colony.  In 

addition, Aresam shall also 

use resources found on Mars 

and resources from Earth to 

build tools, machinery, 

robots, and bases. 

Constructing its own supplies 

shall allow Aresam to conserve 

a large sum of money used to 

purchase and transport supplies 

from Earth.  To be able to 

construct its own supplies shall 

also benefit the colony and 

allow it to be able to depend on 

itself if shipping from Earth is 

not possible. 

39 

7.2.1 Materials for 

manufacturing 

Materials for constructing 

vehicles and other supplies 

and machineries will mostly 

come from minerals found in 

Martian soil.  These include 

iron, basalt, and magnetite. 

Oxides, oxi-hydroxides, 

sulphates, chlorides, and opal 

are also found on Mars.  Along 

with the Electrodynamic Shield 

used to gather dust for removal, 

it can also gather the dust to 

help with the construction of the 

supplies. 
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7.2.2 Suitable production 

areas 

Different parts of Aresam are 

suitable for the production of 

different types of products. 

In pressurized areas, objects 

containing liquid or need a force 

to compress the particles shall 

be produced here. Even the 

colony is pressurized, the 

manufacturing facility has its 

own pressurizing system to 

allow the workers to adjust it to 

the desired amount.  Workers 

are required to wear a 

pressurized suit before entering 

the facility.  In the outer rim of 

the colony where the rotating 

and non-rotating volumes are 

situated, products would mostly 

include everyday materials 

while products in the 

pressurized facilities are more 

machinery type products. 
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7.2.3 Production line The production line shall 

involve both Aresam and 

Mars since the source of the 

products originate from 

Martian soil and resources. 

Workers on the Martian surface 

would mine for minerals that 

shall be collected and 

transported to a laboratory at the 

base on the surface.  The mined 

substances would then be 

identified and labeled.  They are 

then shipped to Aresam, where 

manufacturing shall take place 

and then be transported over to 

the market to be sold.  Excess 
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substances unused in the 

manufacturing process shall be 

conserved for the manufacturing 

of other products. 

7.2.4 Storage of robots There shall be a base 

stationed on Mars that shall 

act as a warehouse in which 

the robots and surface 

vehicles that are intended for 

surface operations shall stay.   

If more robots and surface 

vehicles are required, they shall 

be stored into a ship that shall 

transport them to Mars.  This 

shall reduce the amount fuel 

needed to be burnt each time an 

operation is scheduled on Mars. 
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7.2.5 Food transportation Similar to the ships that bring 

robots and surface vehicles to 

Mars, there are also ships that 

transport humans to Mars’ 

surface.  Food shall also be 

stored in the same ships that 

bring humans. 

They shall be stored in the same 

ships as the humans.  If 

something wrong happens, the 

humans would still have a food 

supply and it would be easier to 

keep the food at room 

temperature than in the ship that 

transports robots and vehicles 

which does not require to be 

kept in a certain temperature nor 

pressure. 
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7.3 Research There shall be research 

centers on both the surface of 

Mars and in Aresam.  

However, trade and business 

ventures shall be conducted 

in Aresam, which shall act as 

a commercial center. 

Since Mars shall not have any 

residential areas and acts as 

simply a research and 

manufacturing area, it would be 

better for visitors to conduct 

their trade in Aresam, which is 

partially designed to be a 

commercial center. 
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7.3.0 Laboratories There shall be laboratories on 

the surface of Mars while 

manufacturing and trade shall 

be conducted in Aresam. 

This shall prevent 

contamination of unwanted 

particles entering into the 

colony.  Experiments shall also 

be conducted in laboratories on 

Mars before they are transported 

to Aresam, where they will 

undergo the manufacturing 

process. 
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7.3.1 Quickly prototype 

producs 

Mined minerals capable to be 

used to make into products 

shall be used to make 

products and then used to be 

traded or sold on the market. 

All minerals shall undergo a 

process of removing unwanted 

particles in the laboratory.  They 

shall also be organized and 

labeled as what they could be 

used for before sending to 

manufacturing centers.  The 

particles not able to be used for 

manufacturing shall be stored 

for research or sent to Earth for 

further research. 
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7.3.2 Production on 

Aresam 

Most of the products 

produced shall only be able 

to be produced in space, in 

Aresam, and not on Earth.   

Production in space can be 

created in much more accurate 

measurements.  The fact that 

they’re not available on Earth 

shall be able to attract many 

visitors to Aresam and buy the 

products produced at a high cost 

even if the production cost is 

not high.  This shall allow 

Aresam to earn a high amount 

of profit and allow that sum of 

money to be used to create more 

surface vehicles and research 

labs to hold more experiments 

to be able to create more types 

of products that may appeal to 

visitors.  Products may also be 

shipped to Earth in ships that 

carry cargo.  Therefore, there 

shall be no ships that only carry 

products; this shall save fuel and 

conserve money. 
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7.3.3 Food and supplies 

provisions 

Laboratories and other 

facilities on the Martian 

surface shall always have 

plenty of food and other 

resources that allow the 

workers there to be able to 

last at least two weeks if for 

some reason they aren’t able 

to travel back to Aresam, 

which shall act as the only 

gateway and center that 

provides transportation 

between Aresam and Mars. 

If workers on the surface aren’t 

allowed to leave the facilities on 

the surface nor be able to return 

to Aresam for the fear of 

contamination, they shall need 

to remain on Mars and undergo 

a full scan before the workers 

will be allowed to return to 

Aresam.  No cargo shall be 

transported between Mars and 

Aresam.  
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