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1.0 Exclusive Summary 
After proving the economic viability of orbital refining and manufacturing at Alexandriat, the 

Foundation Society and SEAC partners aggressively pursued utilization of extraterrestrial resources to 

produce products both for use in space and export to Earth. But for now, the existing settlement only 

have the ability to refine and manufacture, however, lack the material to fulfill the need. In order to 

accompany the work done by Bellevistat at L4 and Arial at L1, Atlas has been carried out, which will 

mainly serve as a transporter, who will move asteroids near Bellevistat in L4. Thus, the Bellevistat can 

have enough and profitable resource to harvest and refine. 

The size of the asteroids can vary from 1 kilometers in diameter to 16 kilometers in diameter and 

their types can either be nearly-solid metallic bodies or loosely conglomerated rubble piles. In order 

to make our Atlas suitable for both situation mentioned above, we use the material buckystructures 

which is extraordinarily strong in tension, can tolerate the space environment, and can be formed into 

flexible strands and cables of unlimited length, or vast nets and sheets of fabric. Based on these 

characteristic, our design can form a net made of buckystructure, which can embrace the whole asteroid 

so that we can hold no matter which kind of asteroid in our way. All these nets are included in the 6 

separable rockets on the settlement; they can be put in different locations on the asteroids to assist 

pushing the asteroid. 

For the power source of the whole settlement, we utilize the nuclear engine to be the main power 

producer in the thruster to provide strong, consistent, and efficient power. For the power source of the 

whole settlement, we utilize the controlled nuclear fusion engine to be the main power producer in the 

thruster to provide strong, consistent, and efficient power. Nuclear fusion (He-3) will be used. The 

reason why we choose fusion is that we need a large amount of energy in order to change the orbital 

and capture asteroid. The advantage of He-3 fusion is that this process will not produce neutrons which 

means no harmful radiation and there is a large amount of He-3 existing on lunar surface. The whole 

fusion process will start in step 3. It will be motivated by tiny nuclear fission and the heat sink will 

release heat when nuclear fusion is processing. 

Furthermore, our design can also provide a safe, convenient, and comfortable living space for the 

residents, and guarantee the scientists that they can conduct their research properly in our laboratory 

which can ensure the researchers to work in different environment conditions. For the normal residents, 

we have designed a living loop that can be divided into 6 parts for emergencies; each one of them 

contains an intact ecosystem which can ensure the residents enjoy their lives while living in here, and 

also make them feel at home- the Earth. In order to provide a comfortable living environment for every 

single residents, our design in human factor provide several kinds of house style to fit them. For the 

scientists, they can conduct their studies about the materials harvested from the asteroids quickly. In 

the laboratory, we not only have sufficient equipment for them to study the new materials’ properties, 

process the materials into different products, and make production prototypes; but also provide variable 

gravity, pressure, and other capabilities to help the engineers and researchers work just like how they 

work freely in the settlement.  

We consider Atlas as a home in the space, a transporter in the orbit, and a technical settlement 

through history. That is why it draws people. It is a bridge connects now and future, the unknown. 

Atlas will be the one which lead the Mankind to further explore the universe and the one who carries 

the world on its shoulder. 
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2.0 Structure Design 
As a transporter in solar orbit, Atlas is a colony which has similar living and working environment as Earth. It can 

hold up to 11,000 full-time residents, and 300 visitors, who will stay on Atlas around 6 weeks. The roof of the 

residential loop is constructed by transparent materials. Thus, it can enable all the residents have a natural view of 

Earth. 

2.1 Exterior Configuration 
Each part of Atlas is designed to have best optimize efficiency, thus artificial gravity and air pressure are only 

provided in the area where human involve, namely residential loop. The eight heat sinks will provide the best 

efficiency of cooling down the nuclear reactor. Other parts of structure include the drill, storage, auxiliary thrusters, 

the fuel bin, and nuclear thruster… 

The overall structure is presented below: Fig 2.1 Exterior Design 
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The Drill 
The first part of the settlement, named The Drill, is the most 

important part for linking the settlement and asteroids. When 

the settlement arrives near the asteroid, it will first use the drill 

to stab into the asteroid so that the settlement and the asteroid 

can be connected closely and steadily. The drill is composed by 

1 main drill and 3 identical auxiliary drills; each of them has a 

cusp, screw thread, and shock absorber so that the drill can drill 

into the asteroid efficiently and safely.  

All the size is presented in the Figure: Fig 2.1.1.1 the Drill 

The Storage Bin 
The part after the Drill is the storage, which mainly be used for 

receiving and storing requisite materials, including robots, 

buckystructure nets, food, and etc. It has 3 docks on its surface. 

Plus, this part is between the Drill and the residential Loop, thus 

it is easy to transport raw asteroid material into the coming cargo 

ships and transport commodities and food materials into the 

residential loop. 

The size is presented in the Figure: Fig 2.1.1.2 Storage  

 

2.1.1 External Design 

Fig 2.1.1.1 the Drill 

Fig 2.1.1.2 Storage 

The auxiliary Thrusters
On the surface of the storage, there are 3 holders; each holds 

4 auxiliary thrusters to help push the asteroid since all of them 

can be separated from the holders. When it is separated, it can 

be put on different point on the asteroid to keep the balance. 

Each one of them has several buckystructure nets. When the 

settlement meets an asteroid that is loosely conglomerated, it 

will send out the net, and connect together to form a hug net 

bag to tightly hold the asteroid from floating away. 

Residential Loop 
The residential loop has a radius of 750 meter. The loop is divided into 6 identical 

parts for emergencies like depressurization, and every part contains residential 

area, school, hospital and etc. Between the Loop and the joint arm, there is a 31 

degree angle for providing varies magnitude of artificial gravity for the 

researching laboratory in the joint arms (this part will be explained specifically in 

the 7.0 business part). Since human will mainly be in this part, so artificial gravity 

will be provided in the loop at a magnitude of 0.5g. The energy of this part will be 

provided by the nuclear reactor at the back of the settlement. 

All sizes of the loop are presented in the figure: Fig 2.1.1.4 Residential loop 

Fig 2.1.1.3 Auxiliary Thrusters 

Fig 2.1.1.4 Residential Loop 
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The Fuel Bin 
The fuel bin which locates 

between the residential loop and 

the main thruster is the power 

source of the thrusters. The 

nuclear fuels are stored in this 

part, and the whole bin is consist 

of one main connecting tube and 

four fuel tanks. The main 

connecting tube serves as a 

connection between the tanks 

and other parts of the settlement. 

When fuel storage is not enough, 

the new fuel resource can be 

transported from the docks in the 

Storage Bin to the fuel tanks 

through the connection tube.  

The size of each part is presented 

in the Figure: Fig 2.1.1.5 

The Fuel Sinks 
There are 4 big heat sinks 

connected with the outside part 

of the nuclear reactor, which will 

help the nuclear reactor to release 

the heat when the reactor is 

providing energy for both the 

main thrusters and the other parts 

including residential loop.  

Since the heat sinks is huge 

(700m in length, 270m in width), 

so it can be folded into a smaller 

size when the settlement is facing 

some emergency situation, like 

asteroid attack or space debris 

attack. 

The sizes are all presented in the 

Figure：Fig 2.1.1.6 the heat sinks 

system

Fig 2.1.1.5 the Fuel Bin 

Fig 2.1.1.6 the heat sinks system 

700m 

The Nuclear Reactor 
The nuclear reactor is connected directly with the Fuel 

Bins, thus the nuclear fuels can be transported easily 

into the reactor to burn and form strong power to push 

the whole settlement move forward. The reactor can 

be separated into 2 parts: reactor and duct. The duct 

transport the power to the thruster. When the nuclear 

reactor working, it can be cooled down by the heat 

sinks (Fig 2.1.1.7 Nuclear Reactor and main thruster) 

The Main Thruster 
The main thruster mainly serves for providing the 

power source for the settlement to move the asteroid. 

When it approaches the asteroid, the thruster will 

provide extra amount of force for the Drills to stab into 

the asteroid and form a tight connection. On its way of 

moving the asteroid towards Bellevistat, the thruster 

will keep the magnitude of the acceleration at 0.1g. 

(Fig 2.1.1.7 Nuclear Reactor and main thruster)   

Fig 2.1.1.7 Nuclear Reactor and main thruster 
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2.1.2.1 Artificial Gravity  
In order to maximize the efficiency of 

the whole settlement, artificial gravity 

will only be supplied in the area where 

human involved (the GREEN part in the 

Figure: Fig 2.1.2 G & P). In the 

residential loop, the artificial gravity is 

0.5g; the gravity in the laboratory in the 

joint arm is variable (0g-0.5g). All the 

artificial gravity is provided through 

rotating. 

Refer to Fig 2.1.2 G & P 

 

 

 

 

 

 

 

2.1.2.2 Pressure  
Same as artificial gravity, the pressure will only be provided in the GREEN part to save energy. The atmospheric 

pressure is maintained at 75 atm throughout. This greatly reduces side effects that newly arrived colonists may 

experience.  (Refer to Figure: Fig 2.1.2 G & P) 

 

 

 

2.1.3 Structural Interfaces 
The interfaces between rotating and non-ratting part is presented in the 

Figure: Fig 2.1.3 Structural Interfaces. It is located between the storage 

and the fuel bins. To facilitate transition between the two sections, a 

stationary pod is installed in the center and other parts of the interfaces 

rotate around the main pod. The colonists and supplies can be 

transported through the three joint arm connecter around the main pod. 

 

2.1.4 Attached / Unattached 
The representative asteroid is only be presented as a ball shape. Only for illustration. 

Attached Unattached 

  

Fig 2.1.3 Structural Interfaces 

Fig 2.1.2 G & P 

Fig 2.1.4 Attached  Fig 2.1.4 Unattached 

5 



 

2.2 Internal Configuration  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2.2.1 The Drill 
The drills provide Atlas the ability of 

connecting with the asteroids tightly.  

2.2.2 The auxiliary thruster 
The extra thrusters help the whole 

settlement to push the asteroid. 

2.2.3 The Storage 
It provides spaces for buckystructure 

nets, residential supplies and etc. 

2.2.4 Residential & Labs 
The residential area is located in the 

loop. It contains all the residential 

housing to fit different kinds of 

people. The labs provide scientists 

chances to exam the asteroid. 

2.2.5 The Heat Sinks 

The heat sinks provide enough 

surface area for releasing the 

heat produced by the nuclear 

reactor so that the reactor can 

work efficiently and safely. 

2.2.6 Main thrusters 
The main thruster provide the power 

for pushing the asteroids. The 

original power is produced by the 

nuclear reactor. 

 
2.2.7 Intersecting Surface 
The intersecting surface of residential ring, 

the living area is shown above, which is 

combined with two right-angled trapezoid 

face to face. The total length of the surface is 

260m. The height of the middle surface is 

50m. Since the whole residential ring will 

rotate to provide artificial gravity which direct 

outward to the central point of the ring, 

people will stand as head pointing to the 

central of the ring. Fig 2.2.7 Intersecting Surface 

 
2.2.8 The Labs 
The labs are set in the three joint arms, and they are removable 

along the arms so that it can provide different magnitude of 

artificial gravity. The relative distance between the lab and the 

center can be changed. According to a=ω 2 r, the rotating 

velocity is stable and the change in radius will lead to the 

change of artificial gravity. The artificial gravity will provide 

reaction force which point to the center. That force will hold 

human in the settlement. 
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Table 2.2  Area and Percentage  
Zone Area(m^2) % 

storage 30000 2.9 

residential housing+transient hotels 452000 44.9 

streets 113000 11.2 

school 2200 0.2 

hospital 22500 2.2 

industry 100000 9.9 

business 45200 4.5 

entertainment 113000 11.2 

agriculture 15000 1.5 

parks 113000 11.2 

2.3 Construction Process  

 

 

 

  

 

 

 

 

  

 

 

  

The 1st step is to build fuel tank for holding He-3 as 

nuclear fuel to provide energy for the whole settlement 

The construction of Atlas will depend on the existing manufacturing facilities on Earth and Bellevistat, which 

can produce components Atlas needs. After the separated components are built, they will be pieced together 

into desired structures-Atlas. 

Next, the nuclear reactor will be build, but it will 

remain unused. 

  

The third step is to build the heat sinks outside of the 

reactor, which will help the reactor to cool down. 

After this step, the reactor is ready to provide energy. 

The forth step will be the construction of the joint 

arms and intersection between rotating and non-

rotating parts. 

1 2 

3 4 
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Area and percentage 

Area (sq. ft) Area(m^2) Sections % 

9966068 

 

925878 residential+hotels+agriculture 92% 

322917 

 

30000 streets 3% 

243264 

 

22600 hospital 2.24% 

236806 

 

22000 entertainment 2.18% 

53820 5000 open area 0.5% 

10822875 1005478 total  100% 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

The fifth step: construction of residential loop, which 

can be divided into 6 separable parts for emergency.  

The sixth step will be building the storage bin and 

port. Since here, the settlement become habitable.  

  

The 7th step will be the construction of the drill, 

which will help the settlement connect the asteroids 

The eighth step will be the construction of the 12 

auxiliary thrusters. 

 

The final step will be the construction of the main thruster located at the very end of the settlement. It is the main 

power system. It is connected with the nuclear reactor. When the nuclear reactor start to provide energy, the 

thruster can push the whole settlement to move forward and start its mission – capturing the asteroids. 
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2.4 Attaching System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.1 Components  
Atlas has one large drill and three small 

ones in its front to connect the asteroids 

and the settlement (2.4.1.1). Each of them 

has a cusp, screw thread, and shock 

absorber so that the drill can drill into the 

asteroid efficiently and safely.  

The drill can help the settlement to 

connect with the asteroids tightly as well. 

It will dig into the asteroid so that the 

asteroid in solid form is not easy to fall 

off. 

Before the settlement digs into the surface 

of the asteroid, it will send out 4 auxiliary 

thrusters to attach the asteroid first and 

slow it down by pushing it backward 

(opposite direction to the asteroid’s 

velocity)(showed in the Figure 2.4.1.2) 

Once successfully slow down the 

asteroid, the drill will dig into the asteroid 

to form a solid connection. Next, all of the 

thruster no matter where it is(either on the 

back of the asteroid or on the settlement) 

will gather around the drill (showed in the 

figure 2.4.1.3) and dig into the asteroid to 

hold the asteroid and provide extra force.  

If the asteroid is nearly-solid metallic 

form, the settlement will start to push to 

its destination after the auxiliary thrusters 

are in position. If the asteroid is loosely 

conglomerated rubble piles, the 

settlement will send out nets constructed 

by buckystructure and form a big, tight, 

and strong net around the asteroid so that 

it will not fall off on its way to the 

destination. After this step is down, the 

settlement will start to push the loosely 

conglomerated rubble piles 

 

 

2.4.1 The Drills 

2.4 The auxiliary thrusters 

 

 

2.4.1.3 Auxiliary thrusters gather around the drill 

2.4.1.2 Slow down the asteroid  

680m 

320m 
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190m 

110m 

9 



 

  

 

 

 

 

 

  

2.4.2 Usable Asteroids 
Atlas can capture various types of asteroids 

between 1 mile and 10 miles in diameter, 

including nearly-solid- bodies asteroids and 

loosely conglomerates rubble piles. Because 

the drills on Atlas are made of alloy steel, a 

very strong metal, it can penetrate all those 

asteroids easily. In addition, with the giant 

force provided by nuclear fuel, there is no 

problem for Atlas to push giant heavy 

asteroids. For asteroids with 10 miles 

diameter, it is too costly to completely cover 

the whole asteroid, so we chose to push it 

instead of capture and pull. 

 

To enable the early commercial use of asteroid resources, Atlas can extract materials from the asteroids and 

transport them to the spaceport dock for shipment to Bellevistat. After extracting, ores will be put in the 

CASSSCs by small robots, which will then be transported into small spaceships, containing up to twelve 

CASSSCs. After being filled, Interstellar Transportation Spacecraft (ITS) will fly to the settlement’s port, 

waiting for CASSSCs to be loaded. The path is showed in the Figure 2.5.2. The space port is big enough which 

ITS can fly into and park because both pressure and gravity are zero. The downloading process is shown in 3.5. 

2.5.1 Spaceport Dock 

Port  

 

2.5 CASSSC Transportation 

Fig 2.5.2 Path 
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HUMAN FACTOR 
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5.1 Construction  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

5.1.1 External Construction 

The External Construction robot is consisted with a circle base, four thrusters installed under the base, and four 

constructors. It is used as the primary construction tool for the settlement. There are two major types of external 

constructor: Constructor I and Constructor II, containing the same mechanical base but different kinds of grippers, 

so that the different grippers can be installed on the mechanical base based on the need. As the result, the amount 

of construction robots in total is more flexible and practical. 
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6m 5m 

Fig 5.1.1 External Fig 5.1.1 Mechanical base 

Fig 5.1.1 gripper 1 Fig 5.1.1 gripper 2 

5.1.2 Internal Construction 

The Internal Construction robot is an agile robot which is responsible to finish the internal construction 

and fixing. Four small mechanical arms are installed on each robot, functioning as grabbing, drilling, 

assembling, and sealing. The legs under the main ellipsoid body enable the robot to move all around 

within complex structures. 
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5.2 Maintenance and Authority 
The robots are needed to do the maintenance for the settlement termly so that the settlement can work durably. 

 

 

 

 

  

2m 

3m 
12m 18m 

8m 

5.1.3 External Transportation 
The External Transportation robot delivers all the primary material the settlement need for construction. (It is 

also used in the capture system which will be mentioned in 5.4) It contains a huge space for material to be 

carried on, and it has a control room for working staff to work in if necessary. 

 

5.1.4 Internal Transportation 
The Internal Transportation robot is a car-shaped 

robot with a small mechanical arm installed on its 

back. It is operated private road which contains two 

different circuits. One circuit is for human 

transportation, providing fast delivery for residents 

or daily supplies; the other circuit includes 

transportation of robots, industrial materials, and 

other supplies, and is operated under a steadier and 

enclosed condition. 

 

Fig 5.1.2 internal 

construction robot 

Fig 5.1.3 ITS 

Fig 5.1.4 Internal Transport 

5.2.1 Mobile Maintainer 
This robot can daily check whether there is anything requiring 

maintenance. The electronic sensor and camera under its body 

could do that. If there is a programming error, the robot will try to 

cover it by itself; if the error is serious enough, it would contact 

an engineer with permission to fix the error. The sucker on the 

feet can help them to climb to higher places and detect 

mechanical errors. If there is an error, it would also contact an 

engineer with certain permission. The contacts would be done 

though the network signal provided by the central maintainers. 

 

Fig 5.2.1 Mobile Maintainer 

10m*10m*6m 

 

Fig 5.1.4 internal transport 

12m 

3m 
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Security Level Accessed Data Process 

1st Public records Fingerprint capture 

2nd Automatic system control and network access Facial scan 

3rd Settlement control Iris scan 

5.2.3 Human Intervention 

Section Condition Intervention process 

Construction  Material block Using the camera and mechanical arm to coordinate the order 

 External damage Using the camera to estimate the danger level; Commanding the 

external repair robot to operate in specific area 

Contingency  Hull breach Ordering and escorting all the residents in the settlement towards 

the nearest interior hatch through commuting system; operating 

the buckystructure as temporary means while commanding the 

repair system 

 Power Failure Carrying out the second reactor through authentication  

5.3 Automated Community 

 

 

 

 

 

 

  

5.2.2 Privacy of Data 
Considering the security of the settlement, an identification device which includes fingerprint capture, facial 

and iris scan is designed and installed at every entrance of the central control rooms. Different types of 

information need different authority process, according to the chart below: 

5.3.1 Family Robot 
This robot is a robot designed for interior maintenance, 

repairing and cleaning. Although it is not very high, their 

eight robot hands, which can be replaced by other tools, can 

help with basic maintenance. This can reduce the need of 

human to do basic repairing tasks. The cleaning sets 

underneath it can clean the road by simply roaming in the 

community. 

 

1m 

0.5m 
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                           5.3.2 Central Data Station 
 

 

 

 

5.4 Capture System 

5.4 Capture System 
The Capture System is a complete process which can intercept the valuable asteroid and obtain the ore 

for construction and other specific functions. There are three serial systems in the process, listed in the 

chart. 

Monitor system the radar monitor would identify the type of the asteroid and locate its orbit 

Capture system after confirming the mission, the working staff would send the external 

transport robots(5.4.1), which carry the capture robot(5.4.2), ore carrier 

robot(5.5.1), and empty CASSSCs, to the estimated orbit pathway; capture 

the asteroid and cut down the aim ore 

Transport system the external transport robots would go back and land on the port when all the 

CASSSCs are filled; using the loading robots(5.4.3) to unload the CASSSCs 

and delivering it to the pipeline(5.4.4) 

CASSSCs: long 9.144m, cross section 4.572m*2, load 15,876kg 

 

There is one central data station in each community. It 

receives the signal from the headquarter, contact with 

other data stations. It directly communicates with the 

central maintainers in the community. Only qualified 

people can log into the system and read or write the data. 

To prove identities, qualified people have to use their 

phone or tablet to read their finger print and facial 

features. 

 

5.3.3 Personal Computing Set 
This personal electronic set meets both entertainment requirement and production requirement. The main 

box is the central processer which can only directly receive signal from the central maintainers but not data 

stations, and the tablet, phone and computer are just input and output devices. All the data from the phone, 

tablet and computer that are bind to a main box can be shared through the network signal provided by the 

central maintainers. All people are connected through the network created by the central maintainers. People 

can also access to the outside world. The system inside the main box would identify each user as a qualified 

person or an unqualified person. Qualified people, including engineers and commanders have the permission 

to access to the maintenance system. They can make judges on their phones, tablets or computers, and fix the 

problems manually on their computers. 
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5.4.1 External transport robots 
Same as the robot mentioned in 5.1. Commended by the working staff, the robot would arrive at the 

estimated orbit of the asteroid, then let the capture robots (20 robots each) get out and ready to capture; 

after stabilizing the asteroid, the robot would release the ore carrier robots and return until all the 

CASSSCs in it are filled. 

 

 

 

 

  

Fig. 5.4.1 ITS 

5.4.2 Capture robot 
Carried by the external transport robots, the capture robot would be released at the estimated orbit and wait 

to stop the asteroid. When the aim asteroid approach, the robot would follow it in the same direction and 

eject the catching net installed at the bottom to intercept the asteroid. The four powerful thruster are 

installed on the side of each robot, in order to provide a strong force of resistance. 

Fig.5.4.2 Capture robot 

5.4.3 Loading robots 
Used in the transport system, the loading robot is installed on the port where the external transport robots land. 

The robot is constructed with the standard mechanical arm and a mechanism grab, which can unload the 

CASSSCs from the transport robots to the pipeline.  

 

Fig. 5.4.3 Loading robot 
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5.4.4 pipeline delivery 
Unloading by the loading robot, the CASSSCs would be enclosed in an ellipsoid capsule and delivery in to the 

cylindrical pipeline. 

 

 

 

 

 

 

5.5 Ore Carrier 

5.5.1 Ore carrier robot 

 

 

  

 

Fig. 5.4.4 capsule +CASSSCs 

The Ore carrier robot is a small mobile robot that is used to cut ore form a captured asteroid with the lacer cutter 

(the red ring on the front) and fix the ore with the robotic arms. The four thrusters on the front ensure a high 

flexibility of its movement. After taking ore, the robot would transport them to the CASSSCs, then travel back 

to take new pieces. 

 

Fig. 5.4.4 capsule +CASSSCs Fig.5.5.1 Ore Carrier robot 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fig. 5.4.1 External 

transport robot 
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SCHEDULE/COSTS 



 

6.0 Schedule and Costs 

6.1 Schedule 
The planning regarding the construction of Atlas will start on 7 May, 2054. Through planning and series of steps, 

Atlas will be ready for human habitation just within 10 years. The following chart shows different construction phases 

and time taken to complete each phase. 
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7.0 Business Development 

7.1 Asteroid Capture & Retention Systems 

 

 

 

 

 
 

7.1.2 Configuration of Capture and Retention 

 

 

 

 

 

 

 

7.1.3 Other Problems 
When it is transporting and mining the asteroids, Atlas has to prevent two major problems: 

 

 

 

 

 

 

 

 

 

 

7.1.1 Attaching & Applying Force 
As shown in the figure 2.1 by the Structure 

Department, The drills at the bottom part of the 

settlement are used to attach asteroids.  

Once the settlement attaches on the asteroids, the 

thrust and auxiliary rockets will activate 

immediately and apply force to the asteroid to alter 

its orbit.  

Refer to 2.1 Structure 

a) Equipment for detecting 

There are 64 sets of laser 

rangefinder and high-speed 

camera modules on Atlas. The 

purpose to install them on the 

settlement is to detect the 

distance, velocity, and the 

direction of the asteroids. 

Moreover, those data will be 

transferred to the computer 

system on Atlas, and a route for 

capture is generated.  

b) Equipment for capture 

The thrust will activate when the 

command of capture is given. 

Computers will control the speed 

and acceleration of the settlement 

to approach asteroids. The 

auxiliary rockets will not activate 

during the capture process to save 

more fuels. 

c) Equipment for retention 

Once Atlas approaches the 

asteroids, the drills at the bottom of 

the settlement will be fully 

extended. The drills will stick into 

the surface of the asteroid to attach 

and stabilise the settlement on the 

asteroids. 

When it is transporting and mining the asteroids, Atlas has to 

prevent two major problems: 

1) The shedding off of the loose asteroid surface materials 

After the settlement attaches on the asteroid, the 

buckystructure net will be released and stretched by the 

movable auxiliary rockets to form a net. The net will cover 

the surface of the asteroid, eventually prevent the loose 

surface materials from shedding off. Refer to figure 2.1.1.3 

by the Structure Department for more details. 
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7.1.4 Propulsion Interface 
The propulsion system of Atlas is composed by the main thruster and the auxiliary rockets. Refer to Chart 7.1.4 and 

Picture 7.1.4 for the locations and detail configuration of propulsion interface on Atlas. 
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7.2 Asteroid Excavation 

 

 
 

 

 

 

 

 

 

2) The dust from asteroids 

The only way dust can enter Atlas is through spaceports. There are three spaceports on the settlement, which 

locate on the surface of the storage bin. To prevent the dust into the Atlas and mitigate its damage, some robot 

cleaner will be assigned to those ports. Besides, the CASSSCs load into the ports will not be transported to 

other areas unless they are cleaned by the robots. 

7.2.1 Material Harvesting Capability 
Atlas space settlement is capable for mining, extracting, and transporting ores from asteroids. Once the drills 

stop drilling, the mining tools will be sent to asteroids’ surface for excavation process. 

7.2.2 Transporting Materials 
The transportation of mining tools and ores will be performed by the ITS referred in 3.5 by the Operation 

Department. Before transport ores from the surface of the asteroid to Atlas, the ITSs will load 10~15 empty 

CASSSCs in its cavity. It will also contain 5 Boxi to load the ores into CASSSCs. For more details about the 

Boxi, please refer to 3.3 by the Operation Department. 

There is no fixed route for ITSs to move from the surface of the asteroids to the spaceport docks. However, the 

LiDAR and auto-driving system on the vehicles could help them to avoid obstacles and find the most efficient 

way to enter the docks. 
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7.3 Research Laboratories 

7.3.1 Location and Design 
 

 

 

 

 

 

 

 

 

  

7.2.3 Spaceport Docks 
The location of the spaceport docks on the Atlas is indicated in figure 7.1.3. There are three docks that perform 

different tasks. Two of them will hold the ITSs that will transport CASSSCs in the aerospace, and the rest one 

will accept the visiting ships.  

Since there is no artificial gravity in the spaceport docks, the crews need a transportation tool to enter their 

spaceships. Thus, we apply the Suspending Platforms with Glass Shell (normal) to transport the crews in the 

docks. Refer to 3.2.7 by the Operation Department for the details of this transportation tool. 

  The research laboratories on Atlas will locate on the 

three joint arms from the central pod to the 

residential ring. This design could bring two 

benefits. First, the transportation of the resources 

from another contractor will be more convenient. An 

inner settlement elevator system will transport the 

resources in the spaceport docks and storage bin 

directly to the laboratories, which increase the 

efficiency in a large extent. Second, according to the 

2.1.2.1 by the Structure Department, the rotation of 

the residential ring provides an artificial gravity to 

the arms that varies from 0g to 0.5g, which enable 

the laboratories capable for complex ore-processing. 

Research Laboratories 

Fig. 7.3.1 The Location of Laboratories 

7.3.2 Equipment 
There will be sufficient equipment for experiments 

in the research laboratories. The equipment, such as 

booster pump to adjust air pressure, the vacuum 

pump to provide vacuum environment, and the air 

compressor for cooling will be provided by the 

Foundation Society and produced & shipped from 

Bellevistat. The cost of shipping is lowered by 

CASSSCs and the lower distance (Refer to 3.1 by 

the Operation Department). 

7.3.3 Power Supply 
The power that will consumed by the research 

laboratories is generated by the solar panels that cover on 

the residential ring. The power supply that allocated to 

the laboratories is 9MW, which can reach the power 

requirement for the basic operations. There will also be 

1MW of emergency power supply to deal with special 

circumstances. Refer to 3.2.3 by the Operation 

Department for more information about the power supply 

of Atlas.  
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8.0 Appendices 

A Operational Scenario  

Atlas-The newest transporter and harvester in the near earth orbit. The settlement Atlas will be built 

from the year 2054. It mainly serves as a transporter who is responsible for capturing asteroids near the settlement  

Bellevistat and transport asteroids to Bellevistat. While on the way to its destination, it will also be used as a space 

harvester and on-orbit lab.  

The Drills in front of Atlas and the auxiliary thrusters on the Atlas will help capturing the asteroids. When it 

approaches the asteroids, they will first dig into the asteroid to form a strong and tight connection. During the 

capturing and attaching process the main thruster will provide the main power for the settlement to have enough 

force to dig into. As soon as it finishes forming a tight connection, the main thruster will push the settlement with 

its full ability, which means that it will begin accelerating at a magnitude of 0.1g. 

On its way to destination, 

the ore carrier will help 

Atlas harvest, which is a 

small spaceship that can 

cut ores from a captured 

asteroid with the lacer 

cutter and fix them steadily 

with the robotic arms. The 

four small thrusters on the 

front and the big one on the 

back make the ore carrier a 

mobile and nimble in the 

space. After taking ores our from the captured asteroid, the ore carriers will transport them to the CASSSCs, then 

travel back and take new ores. 
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C Compliance Matrix 
Number Requirement Page 

2. Structure 

2.0.1 Provide an environment for 11,000 residents and 300 

visitors  

2 

2.0.2 Provide natural views of Earth. 

2.1.1 Show uses and dimensions of large enclosed volumes and 

structural components. 

3-4 

2.1.2 Provide artificial gravity of 0.5g and atmosphere pressure 5 

2.1.3 Show interface which is between the rotating and non-

rotating part. 

2.1.4 Provide isolate multiple habitable volumes for 

emergency, and show the attached and non-attached 

figures. 

2.2 Show layout to specify uses and dimensions of interior 

living space 

6-7 

2.3 List intermediate steps of settlement assembly 7-8 

2.4 Show interfaces and capture / retention system(s) 

(including direction of acceleration and access for 

harvesting materials on route to final destination) for 

attaching the settlement to asteroids between one mile 

and 10 miles in diameter. 

9-10 

2.5 Show how ore-filled CASSSCs are received from the 

asteroid and transferred to the spaceport dock for 

shipment. 

10 

3. Operation 

3.1.0 Show location, materials and equipment 11 

3.1.1 Orbital location selection of Atlas & Reason 

3.1.2 Materials & Equipment for construction 

3.2.0 Basic Infrastructure 11-15 

3.2.1 Atmosphere & Climate 

3.2.2 Food Production 

3.2.3 Electrical Power Generation & Allocation 13 

3.2.4 Water & Liquid Waste Managing 13-14 

3.2.5 Solid Waste Managing 

3.2.6 Communication Design 14 

3.2.7 Transportation in Atlas 15 

3.3.0 Machinery for Constructing  16 

3.3.1 Processing of Interior Construction 

3.3.2 Processing of Exterior Construction 
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3.3.3 The delivery/processing and processing of material, 

components, and subassemblies. Provide drawings. 

16 

3.4 Thrust Configuration & Interface for 0.1g Acceleration 17-18 

3.5 CASSSC Convenience System 

3.5.1 Provide vehicles Transporting CASSSCs 

3.5.2 Means to Loading CASSSCs to Visiting Ship 

4. Human Factor 

4.1.1 Provide maps and illustrations depicting community 

design with a distance scale. 

19-20 

 

4.1.2 Design public areas with open spaces and long lines of 

sight similar to Earth's small cities in developed 

countries. 

4.1.3 List major types of consumables, quantities, and source. 

Depict means of distributing consumables. 

4.2.1 Design at least six home designs including interior and 

exterior features. 

21-23 

4.2.2 Provide a map showing where each type of building is 

located and its amount. 

21-23 

4.3.1 Design safety systems enabling human inspection and 

repair of exterior surfaces of Atlas rotating volumes.  

23-24 

4.3.2 Provide vehicles which can work in low-g areas 23-24 

4.3.3 Provide and depict airlocks for entering and exiting the 

settlement 

4.3.4 Show the features of spacesuits which allow residents 

working out of artificial area 

4.4.1 Show locations of research laboratories 25 

4.4.2 Describe equipment for researchers and the processes of 

using it  

4.5 List recreational and social activities intended to help 

residents feel at home, and visiting crews to feel welcome 

in a typical week on Atlas. 

26-27 

5. Automation 

5.1.1 Construct the base and external part of the settlement 28-29 

5.1.2 Construct the internal part of the settlement 

5.1.3 Fasten the specific part of the external surface of the 

settlement. Transport the materials for the 

external/framework part of the settlement (materials 

undecided). Transport the large-scale robots which only 

work outside the settlement 

28-29 
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5.1.4 Install the detailed part of the internal space of the 

settlement. Transport the common materials for 

constructing community inside the settlement. Transport 

the small-scale robots which only work inside the 

settlement 

5.2.1 Check devices’ situation continuously.  29-30 

5.2.2 Show privacy of data 

5.2.3 Execute certain repairing actions without the directions 

of human.  

5.3.1 Auto-maintenance robots, including the functions of 

repairing, maintaining, public services and registration. 

The intermediate between personal storage devices and 

public server (the signal tower). Create local area 

networks.  

30-31 

5.3.2 Signal tower, also known as the public server, provide 

network signal, cloud storage, entertainment services and 

extra computing power. Region: cover the whole 

settlement and create internet. 

30-31 

5.3.3 Personal devices set, basically displaying devices at 

multiple sizes that can connect to the personal and private 

computers designed for individuals. Connect to the auto-

maintenance robots to log in the  regional system.  

30-31 

5.4 Provide automation for the process of capturing an 

asteroid and securing it for acceleration to its destination 

in cis-lunar space.    

31-33 

5.5 Ore-loading and ore-extraction operations that can place 

the asteroid ore on the transportation in the situation of 

zero g. 

33 

6. Schedule & Costs 

6.1 Time Table. Show schedule date(s) when Foundation 

Society members may begin moving into their new 

homes, and when the entire original population will be 

established in the community. 

34-35 

6.2 Specify costs billed per year through construction in U.S. 

dollars. Estimate numbers of employees and construction 

for contract costs to design and build the settlement. 

36-37 

7. Business Development 

7.1.1 Define interface and applying force to change its orbit  38-39 

7.1.2 Define configuration(s) and deployment system(s) for 

asteroid capture and retention system(s) 

38 

7.1.3 Prevent loose asteroid surface material from shedding off 

the asteroid when it is accelerated at 0.05 g  

38 
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Provide system(s)to mitigate asteroid dust migration into 

and inside the settlement 

7.1.4 Specify number and location(s) of propulsion interface(s) 39 

7.2.1 Provide asteroid material harvesting capability  39 

7.2.2 Provide transportation route(s) and vehicle(s) for moving 

ore-filled CASSSCs from the asteroid to the spaceport 

dock 

39 

7.2.3 Show configuration of the spaceport dock; only one ship 

at a time will visit Atlas - Show how crews enter and exit 

ships in the spaceport dock 

39 

7.3.1 Provide transportation of asteroid materials to research 

facility, research ore-processing capability in various g 

levels between 0 g and 0.5 g, and research ore-processing 

capability in various conditions. 

40 

7.3.2 Provide a variety of equipment to process asteroid 

materials in a search 

40 

7.3.3 Power Supply 40 

 

 

 

 

 

 

 

45 


