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Chapter 1 Executive Summary 

The earth is the cradle of humanity, but humans do not always stay in the 
cradle.---Tsiolkovski 

The Earth breed humanbeings. With the enormous resources, people are able to 
survive in a confortable world. The resources, however, are not inexhaustible in supply 
and always availabe for use. Someday the resources like metals and oils will run out. 
Therefore, we expand our horizons to the boundless space. Our company 
have aready built CASSSC on the moon. To find more resources from the 
space, we decided to build up a space 

settlement which attach to an 
asteroid and mining on it. Then, the 
Atlas project was born. Atlas will be a 

highly advanced space settlement 
which fulfilled by the 
intelligence and ambition of 

human. This project will bring a 
new method of getting resources. 

Atlas will offer a pleasant environment 
which can directly enjoy the view of the 
Earth and the Moon, and it will play a role 

of mining station and a comfortable 
residential center. The settlement will also 

provide the ability for  science research, 
industrial progress improvement and 

agricultural production. The ore will be traded to the CASSSC 
and send to the Earth. The communication and transportation facilities will be built to 
let people get access to the CASSSC and the Earth.  

It will be arduous to build a huge space settlement like Atlas. The zero g environment 
will get the construction be more difficult than that on the Earth. The Atlas’ structure 
design let people survive well while making economic benefit. The whole structure is 
separated in 4 parts. The residential area, the mining region, the agriculture part and 
the source storage. 

The ore in the space always attract human beings. We have desired the resources in 
the space for hundreds of years. To gain those high quality mineral resources, Atlas 
designers have create high-tech robot to mine on the asteroid. That will make that the 
settlement keep profiting after it is completed.  

In addition, the designers have considered all the human factors in the settlement. We 
put people’s satisfaction in the first place. Therefore, the residential area will be 
comfortable. We put massive efforts to get people larger living space and have more 
interesting activities in the settlement. People can live in service flats comfily. Also it’s 
very important to keep people safe in the out space because it is quite dangerous for 
human to stay in the none oxygen place. Whenever Atlas meet danger, the safety 



TMM  Excutive Summary 

 

 Kunshan High school     

|  

                                                                                                                                              

 
5 

system will start working. It will include both shelter and escape compartment to deal 
with various emergence. The automatic system will also be fantastic. It will not only 
build Atlas and repair the damage in the settlement, but also provide people  easier 
lives. For trade and services, a variety of consumer goods will enable residents to 
enjoy a rich life. Finally the transportation will be convenient, those internal automatic 
vehicles can let people go all the place they are allowed to. 

Atlas will be the symbol of mining space settlement because of its highly livablity and 
enormous profit. We believe people won’t stop exploring the space and will keep 
getting resources from the space to produce benefit and consume the gift of the space.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TMM  Structure Design 

 

 Kunshan High school     

|  

                                                                                                                                              

 
6 

Chapter 2  Structure Design 

Atlas will keep it’s location at the Earth-Moon L4 libration point. The settlement will 
capture an Earth-cross asteroid that no lager than 10 miles. Then, Atlas will push it to 
the L4 libration point to operate the mining work. It will be the first space settlement in 
the solar system to catch an asteroid and mine on .  

On the top of Atlas, there are 6 huge sun panels, they will open when the settlement in 
the buildng process, and keep open to get energy and turn electric power. When the 
power storage is full, the panel will close and let sunshine get into the residential area. 
People can enjoy the sunshine during that time. Actually, the real sun pannels will be 
much larger than those in the picture.

  

The whole Atlas will provide a 0.5g in living area by rotating at a speed at 0.7 route per 
minute, and the agriculture area will be in 0.5g situation by rotating at 1 route per 
minute. With 3 hoops, Atlas provide a great space for human to live , agriculture and 
manufacture. Each hoop have a 2000 meter circumference, that will be enough for 
11000 people to live in a comfortable environment and 300 people who will only stay 
for 6 weeks.  

The position that Atlas stay can have a clear view of Earth, therefore the residents can 
see the Earth naturally. 

The space settlement  

 

 

Sun panels 

2.0.1 top view of Atlas 
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2.1  External configuration 

The total length of Atlas is 2000 meters, include the sun panel and the bit inside the 
principle axis. 

There are 4 grapples at the bottom of Atlas. They will be closed when the settlement 
do not attach to the asteroid. When Atlas get close to an asteroid, the grapples will 
open and grab the asteroid tightly. Then, the main drilling bit that shrink inside the 
principal axis of Atlas will come out and dig into the asteroid to fix the settlement. At 
the same time the mining work will begin.  

 
part 1  

Fixed plate(belong to the resource collection module)(used to grab asteroids)  

Part2  

Main pipe(belong to the resource collection module)(delivery the possible resources of 
the asteroids to the ship) 

Part3  

Main body of the ship( basic module)( covered with solar panels) 

Part4 

Connection area( connect two basic module or two different modules) 

2.1.1  overview 
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Part5 Drainage plate ( belong to the power module)( prevent the particle current 
hurting the basic module) 

 

Part6 

Secondary drainage plate(belong to the power module)(converging the particle 
current) 

Part7 

 Fuel tank (belong to the power module)(large amount of particles provide power for 
the ship) 

 

The pricipial axis will not rotate and the 3 hoops will rotate at different angular speeds. 
The connection is between the main axis and the brackets around the it.  

 



TMM  Structure Design 

 

 Kunshan High school     

|  

                                                                                                                                              

 
9 

 

 

 

 



TMM  Structure Design 

 

 Kunshan High school     

|  

                                                                                                                                              

 
10 

 

 

 

 

When there is any emergency, Atlas will isolate the problem part by raising isolation 
wall at every boundaries of the modules. The pipes of connecting the hoops and the 
principal axis will be come the escape compartment if it is necessary. People can take 
the train to the pipes and waiting for the rescue. Also, the living buildings can be 
enclosed and be the escape compartment too. 

 

2.2  Internal arrangement 

The maximum diameter of all the circles is the residential hoop. This table shows a 
quarter of the total residential area. It will be separated into 10 different modules.  
The dwelling module is 500m in length and 200 m in width. Other modules will have 
174m in lenth and 200 in width. These picture is a sketch map.The two lines will be   

 

 

                       1/4 of the whole space settlement  

The area can provide living area for 11000 residents and 300 tourist. It also can let 
people feel familiar to the Earth. The living area has the dwelling area which takes up 
the largest surface area. We prepared green areas for people. The green areas contain 
a great number of trees and provide a feeling of earth. Also the trees can also provide 
some oxygen to reduce the cost of the pure oxygen. In addition, there are massive 
place for warehouses and robot storages. The warehouse will contain the daily 
resources people need and consumables. On the other hand, the robot storage will 

2
0
0
 m

 
 

2
0
0
 m

 
 

3541.9 m 
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filled by the robot from automatic system. We also prepare a religious area for 
Christian and Buddhist. 

 

The “down surface” is to the out of the hoop because of the rotating of the space 
settlement with the direction of g. 

All the vertical clearance of each hoop is the same. The vertical clearance will be 30m 

2.3  Construction Process 

Step1 

Firstly, the sun panel will be 
connected, the power storage and 
the ion engine will be set in the 
middle of these sun panels. The sun 
panel will be set first is because that 
we need to get electricity to provide 
the next construction. This sun panels 
will open and start       absorbing 
energy to store in the power storage 
for emergence. 

 

 

 
2.3.1   Sun panels 
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Step2 

The next step is to build the 
residential hoop. The 
connection of the residential 
hoop and the sun pannels will 
be build first to give some 
living place for technology. 
Some artisan will come to the 
space settlement to check 
there is any problems. Then, 
the robots will start building 
the main hoop. The extra 
urgent sun panels will be 
build too 

 

 

Step3 

The connection of two 
hoops will be build next. 
This part contains ports. 
Therefore, the some 
vechile can send some 
materials to Atlas. More 
people come to Atlas to 
help building it(they will 
live in the residential 
hoop). 

Connect the port to the 
residential hoop. 

 

 

2.3.2   residential hoop 

2.3.3  port 
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Step4 Building the agricultural area. Connect this hoop to the port so it can link to the 
residential area. Set the extra sun panels on it to prevent the urgent accidents. 

 

 

 

 

 

 

 

Step5 

 

The same port in step 3 will be 
build again to connect the 
new hoop. This hoop will be 
the industrial area. The 
mining robot will be sent soon. 
Four assist grapples will be set 
around it. Then, the main 
body of Atlas will be  
compeleted. People can live 
and work in Atlas. 

 

 

 

 

 

2.3.4   agriculture hoop 

2.3.4  industrial hoop 
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Step6 

Finally, the main grapples and the bit will be set. These four huge grapples will be 
connected together and the bit will be set inside the principle axis. After connecting 
this to the  main body, Atlas is completed and it can go to the sun orbit to capture the 
asteroid. 

 

.

 

 

The three main hoops will rotate to provide the gravity. The main axis, the ports, the 
grapples and the sun panels won’t rotate. The engines in the main axis will drive the 

2.3.6   grapples ＆ 

bit 

2.3.7  Construction Process 
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hoops to rotate. The hoop will rotate in clockwise. The residential hoop will rotate 
n=1.98 to provide a gravity of 0.5g . The agriculture hoop will rotate at the same 
speed as the residential hoop. While the industrial area will rotate in n=3 to provide 1g 
for the industrial process. 

2.4  Capture System 

There are 4 grapples at the bottom of Atlas. They will be closed when the settlement 
do not attach to the asteroid. When Atlas get close to an asteroid, the grapples will 
open and grab the asteroid tightly. Then, the main drilling bit that shrink inside the 
pricipal axis of Atlas will come out and dig into the asteroid to fix the settlement. At the 
same time the mining work will begin. 

When Atlas meet the asteroid, the ion thrust will stop operating and the reversing 
propulsion system will be started. The whole space settlement will decelerate.The final 
speed to attach the asteroid will be 0.1km/h. 

These 4 grapples can fit any situation, whether the asteroid is huge or tiny. They can 
rotate  270 degrees to suit asteroids with different sizes, whether it is one mile or ten 
miles in diameter. Also, these grapples will be made up of adamas and the motor will 
provide force about 1000N, so the grapple can easily get into almost all the ateroids. 
On the other hand they can extend very long, therefore even the asteroid is loosely 
conglomerated rubble pile, Atlas can fix on it tightly. 

 

2.5  Ore transportation ＆Mining 

Firstly, the drilling bit will dig into the asteroid that Atlas captured. Then, a huge 
number of mining robot (mining robot will be shown in Automatic Part)will get inside 
the asteroid and begin mining. The ore will be transported through the priciple axis to 
the port and put in to the vehicles. Finally, those spaceship will take those vehicles to  
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the CASSSC. The spaceship will travel in the route below. 

 

 

  

2.5.1      Ore transportation 
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Chapter 3  Operations and Infrastructure 

In this part, we will discuss the operations and infrastructure in Atlas. The facilities and 
equipments for building and operating the Atlas will be specify described in this part 

 

 

 

 

 

 

 

 

 

3.1  Location and Materials Sources 

Atlas will be located in L4 after it capture an asteroid beside Bellevistat settlement.

 

To construct and operate Atlas, materials and equipment will be sent to the space. The 
fuel is necessary. We will send 3d print metal to construct the space settlement. Then, 
constructing robots will be sent to Atlas to finish building and connecting work. A great 
number of computers will be sent to Atlas. 

In addition, transportation costs are reduced by shipping in CASSSCs. 
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3.2  Community Infrastructure 

3.2.1 Atmosphere 

Air is necessary for people to survive. We prepare an earth like atmosphere in Atlas. 
The atmospheric pressure will be control in 75.99kPa, because people will feel 
comfortable in that pressure.  According to the population in Atlas, we will send 
323.75 ton of Oxygen. The inertial circle will keep the percent of oxygen keep in a 
propel amount. The air produced by human and all the livings will be change into O2 by 
the plants in the green area and inertial air circle. 

Total space: 

Residential area space total: 113,400,000 m3 

Agricultural area space total: 79,380,000m3 

Industrial area space total:55,566,000m3 

 

 

Moisture content in area: 

Residential area: 50%~60%RH 

Storage：50%~70%RH 

Automatic Management: 30%~35% 
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3.2.2 electrical power generation 

The electrical power will be carefully control in 220v in residential area and 380v in 
industrial area. According to the population in Atlas, all the people in residential area 
will cost about 930200kw per week. The power storage will contain about 6000000 kw. 
The agricultural area will cost  84400 kw per week. The industrial part will cost 
186000kw and the automation will spend 124000 kw. 

 

The sun panels will satisfied all the electrical need in Atlas because they are very big. 
The sun panels will get 250000kw per hour. Therefore, the sun panels will absorb for 
about 24 hours to fill up the power storage. So the sun panels will open every two 
weeks for 20 hours to fill the storage. 

The electric power will be sent to every part of Atlas by the cable inside the pipes. 
Some devices will be set to prevent the electric power lose in transportation. 

 

3.2.3 water management 

Water is the second important material for people to survive. We will bring 165000kg 
water to Atlas according to the amount of water people use every week. Our design for 
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water cycle will process for 7 days. The water recycle system will be set .

 

The waste water will be sent into sand filter tank to wipe off the large garbage. Then, 
the water will go through the carbon filter to wipe off little impurity. Next, it will go to 
the precision filter to wipe smaller impurity. Then, color and stink in the water will be 
clean. Finally the parasite and bacteria will be killed in uv sterilizers. 

 

3.2.4 household and industrial solid waste management. 

 

  Recyclable waste can be recycled. Recyclable waste mainly includes waste paper, 
plastic, glass, metal and cloth. Waste paper mainly includes: Newspapers, magazines, 
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books, various kinds of paper, office paper, paper boxes, etc. However, paper towels 
and sanitary paper are too water-soluble to be recycled. Plastic mainly includes all 
kinds of plastic bags, plastic packaging, disposable plastic meal boxes and tableware, 
toothbrushes, cups, mineral spring water bottles, etc. Glass mainly includes all kinds of 
glass bottles, broken glass pieces, mirrors, light bulbs, etc. Metal mainly includes cans, 
metal cans, etc. Cloth mainly includes waste clothes, towels, school bags, cloth shoes 
and so on. 

 

Use reusable solar-powered aircraft to deal with non-recyclable waste like paint paints, 
batteries, lamp tubes, etc. When the solar-powered aircraft is charged with a solar 
panel, the current on it interacts with the earth's magnetic field, creating the power to 
push space junk into the atmosphere and incinerate it. 

 

3.2.5 food production 
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We will use the agriculture area efficently. To save more space we will set a great  
number of plantion cabinets to plant crops. All of the crops shown above are grown 
and harvested by automated robots in Atlas agriculture hoop.  

Some crops like wheat will be brought to the processing center to process into 
processed good like flour and sugar. 

Although there is a meat produce technology to produce meat by cells and proteins, it 
cost a lot to build a laboratory and bring the raw material to compound meat. 
Therefore we will try reduce our cost in transport raw meat to Atlas instead of the cells 
and proteins. Also raw meats will be much easier to save than cells and protein. On the 
other hand, the weight of them are the same so they will cost the same. So it’s better 
to just send meat to Atlas. 

3.2.6 internal and external communication systems 

In Atlas people will use the smart ID watch to communicate. Like the smart phone , 
everyone will have an ID watch in Atlas. The signal will be sent to the signal generator 
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in each 1/4 part of Atlas. Then it will be sent to individual on the opposite.  

 

 

 

3.2.7 internal transportation system  

In the residential area people need to travel to different modules, so we set a fast 
transportation system. We will use maglev train in Atlas, this new kind of maglev will 
be less heavy and faster than the one before. The train station will be set in every 
module. While the time of the train will be different. All the train can stop in all the 
stations. There will be 5 trains and 2 pipelines .There are four stations in the residential 
hoop, the four train stations connect to the rail to the agriculture hoop and industrial 
hoop, peopl can change to the train to the other two hoops there . Because people do 
not have to travel too far in Atlas, so the train won’t have a lot of stresses. And it won’t 
cost a lot to build the maglev train. Each vehicle is 20 meters long, the carriage can be 
added to every train. 

This maglev train can help people travel in different hoops, people just need order the 
trip to agriculture hoop or industrial hoop. The pipeline will be set trough everywhere 
in Atlas.  

Considering that people won’t travel a long distance in Atlas, the train will be the long 
distance transportation only.  

 

Central signal  
base station 
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On the button of the train, there will be two grapples to fix the train on the rail way. 

 

Each carriage is able to contain 30 people. It takes 12 minute for this train to travel 
around Atlas, it will stop for about 3 minutes each stop.  
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On the other hand, people 
can travel to nearby 
module by the little pipe 
next to the  train’s pipe. In 
the little pipe, we will set 
little cabins to travel 
several modules. The little 
carriages will have more 
stress than the big train 
because people may travel 
more frequency in short 
distance. We call this 
transportation “egg”. This 
“egg ” use maglev 
technology, so it can travel 
fast too. We use it in every 

little modules in residential area. These eggs have their own pipe and independent 
stations. These eggs’ stations will be install in every communities, people can take the 
eggs at egg stations just few distance to their home.  

The eggs have 2 floors, there are 26 seats in each of them. There are also a plenty of 
space for luggages. 

These eggs will travel only in 1/4 of the residential area, which means if people want to 
travel to another 1/4 part of the residential hoop, eggs can only bring them to the  big 
train station or the boundary of the 1/4 part. 

 

 

 

Then, considering 
that people need 
to travel in the 
communities, we 
design a kind of 
Electric balance 
flying object, we 
call it EBFO. 
Although the flying 
objects have only 
two propellers, 
people do not 
have to keep 
balance by 
themselves, the 
balance system 

15 m 

5 m 

The height can 
be adjusted 
depend on 
individuals 
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inside will keep itself flying placidly. Two propellers help it use up less space and make 
it more efficiency. The handrail can be shirked and the EBFO can be folded. Therefore 
it will take up little space in the residential area. Also we set Automatic Speech 
Recognition system in it. People just need to stand on the balance flying object and tell 
it where you want to go, the EBFO will bring you there. These balance cars are 
fantastic because they can also overcome different hard terrain. The seneors in front 
of the EBFO will avoid the obstacle itself. They can even send people home directly 
even they live in high floors. 

Whenever people need a balance flying object, they just need to ask for it on their ID 
watch. The EBFO will unfold by itself and fly to individual. 

We will set several EBFO stations in each community. Each community contain 100 
EBFOs. After people using it,  the EBFO will fly to the nearist EBFO station and fold by 
itself.  

 

 

 

 

 

 

 

 

 
1.2m 

0.5 m 
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3.3  Construction Machinery 

 

Our little robots  “constructor” will build the space settlement. The picture above is 
the sketch of the original drawing. These robots have small sizes, each of them has 
only 1 meter height. These “constructors will have two mechanical arms, two main 
detectors, 10 assist detectors and 4 propellers to control their bodies. The tool 
magazine will set behind it’s body. The robots can take 20 different types of tool bits to 
process the work pieces in different ways. Also, the sun panels are rolled around them 
to absorb energy. The battery are put just under the detectors, and the storage of 3d 
printing material will be set under the battery. These robot can keep themselves safe 
in the out space without gravity. There will be great number of little constructors sent 
to build Atlas. We will send a storage of “constructors” first which contains the repair 
system and the principle storage of 3d printing material. These robots will working 
together to build Atlas by connecting the panels and creating little elements. 

We will use thick plum bum panels and thick glasses contain radiation protection 
material to build the shell of Atlas. One of the reasons is that in near-earth orbit , the 
sun radiation will be absorb by the earth magnetic field, so some thick plum bum 
panels can protect the radiation well. On the other hand, residents can have a nice 
sight of the earth with that glasses contain radiation protection materials. Finally, we 
will put another shield on Atlas. When it goes into the sun orbit to capture asteroid, the 
sun radiation will increase multiply. We have to add extra panels and turn on the 
plasma protection outside the space settlement. All these panels will be connected by 
our constructors and fixed tightly. 

φ=0.5 m 

1.0 m  

0.4 m 
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The construct robots can also doing the work of repairing Atlas and build the inertial 
system which will be detailed explained in part 5. 

3.4  Propulsion System 

A propulsion company will customize Atlas propulsion system.  Atlas will travel in the 
solar system to capture an asteroid. Therefore, the enough fuel is necessary. If we 
have to travel for such long distance, we have to consider many elements such as time, 
quantity, mass. Considering all these, we decided to use Ion thruster. These engines 
have low propulsive force but high specific impulse. It creates thrust by accelerating 
positive ions with electricity. The term refers strictly to gridded electrostatic ion 
thrusters, and is often incorrectly loosely applied to all electric propulsion systems 
including electromagnetic plasma thrusters. 

An ion thruster ionizes a neutral gas by extracting some electrons out of atoms, 
creating a cloud of positive ions. 
These thrusters rely mainly on 
electrostatics as ions are 
accelerated by the Coulomb force 
along an electric field. temporarily 
stored electrons are finally 
reinvested by a neutralizer in the 
cloud of 
ions after 
it has 
passed 
through 
the 

electrostatic grid, so the gas becomes neutral again and can 
freely disperse in space without any further electrical 
interaction with the thruster. 

 

Atlas need to move the asteroid. The acceletarion will keep 

in  0.1g. Because Atlas will be weight about 120000 ton, the 

force to drive it will be 12000000 N. 

The ion thruster will be set at the top of the principal axis. 
There are plenty of assistant thrusters around the main 
hoops to adjust the direction of the space settlement. The 
main thruster the picture shows will provide the main 
propulsion power to advance Atlas. The direction will be 
adjusted by other small thrusters. The small thrusters can 
turn all the directions to adjust Atlas.  

 φ=0.5m 

1.5 m 



TMM  Operation and Infrastructure 

 

 Kunshan High school     

|  

                                                                                                                                              

 
30 

After capturing the asteroid, Atlas will provide 36000000N to push the asteroid away 
from its orbit. 

 

3.5  Transport Vehicle  

 

To trade the ore that Atlas mined, we need some spaceship to send those metal to the 
space port. Therefore, we designed a type of spaceship that has a large capability. We 
can use this kind of spaceship to transfer our resources to CASSSC(s).This spaceship 
have a great capability it can takes tons of mineral from Atlas. Also, people can travel 
by this kind of spaceship too if they add seats inside. 

There are two types of spaceship inorder to transport different size’s cargo. The larger 
spaceship will send the equipments and the material to build Atlas. While the smaller 
one is use to send people or ore. 

30 m 

20 m 

10 m 
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40 m 

25 m 

 

25 m 
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Chapter 4 Human Factors and Safety 

Atlas will provide residents comfortable Earth's small cities in developed countries. The 
natural sunlight and views of Earth will be offered to the residents. 

 

4.1  Community Design 

(a) Consumer Goods. 
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(b) Dwelling 

A module of dwelling area will contain  bout 100 families and about 275 residential. 
There will be 10 apartment buildings in living area, each has 10 apartments inside. The 
apartments are separated in 6 types which will be described in 4.2. According to the 
original population, half of the apartment buildings will contain 2 type A, 3 type C and 
5 type E. On the other hand, other 5 of the buildings will contain 3 typeB, 3 type D and 
4 type F. All the dwelling buildings will have 5 floors and each floor contain one 
inhabitant. The home design will be discussed in detail in 4.2. 

The little community will also have hospitals for people at two corners in the area, we 
even prepared a little school for children on the space settlement. In addition, a great 
number of entertainment will be provided in a  community. We have bars, little parks, 
libraries, cafes, gyms ,working centers, cinemas and even internet bars will be offered. 
Then, we have police station to keep the public order in the community and a fire 
station to prevent the fire in Atlas. At the north end of the community is the laboratory. 
At last there is a operation center in the middle of the community. 

 

Apartment Building 

There are 6 different types of apartment. They are prepared for different kinds of 
people. Half of the apartment buildings have 5  larger house type  for those Married 
adults. Some of them are prepared for those married adults who have child. Also, we 
have prepared smaller house type for single men and single women. 
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Hospitals  

We can find two hospitals at both corner of the  community. These two hospitals 
provide function just like the one on the earth. There are some  doctors and a large 
number of medical machines. The medicine will send from the warehouse by the 
transport robot. It will be very convenient for residents to get a treatment. Also, the 
watch we give every residents will alarm them about their body situation. 

Little School 

According to the population, there’re a little number of children on Atlas, therefore we 
will only build few schools in some of the communities. The families who have a child 
will be asked to live in the community with schools. According to the average age of 
the  children, the course will be arranged about primary school level on the Earth. The 
school will teach the  students the basic knowledge of every basic subjects.  

Laboratory 

 There is a laboratory at the top of the map of each community. We will research the 
material on the asteroid, the mining recourses and the component of the asteroid. Also, 
the laboratory will processing techniques, and production prototypes.  

Bars 

In order to give the residents a feel of home, we will set a bar in the community. 
People can enjoy their free time there, they can drink and dance freely there. 

Little parks 

We design a park in the center of the community to let people relax. Although the park 
is small, the facilities are well-appointed. We can have the best sight to the Earth and 
the moon in the park. The reflect glasses will be set on the top of the dome just above 
the park. The sight of the space will be the best when you are in the park. 

Libraries 

In all ages, people never stop searching for the knowledge. So we build a library in 
each community. Because of the weigh of the real book, all the books in the library are 
electric books, people just need to take a book code of the book they want, they can 
borrow this book. We design a comfortable environment in the library to let people 
enjoy reading there. There are many types of books in the library, a large part of them 
will be about the space. 

Cafes 

We have considered that some people are lazy to cook by themselves. Therefore we 
will put a cafe in the community, people can drink coffee to enjoy their free time and 
chat with friends there. (Also we can call the transport robot to send food from the 
cafe to our home) 

Gyms 
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People will feel uncomfortable in a 0.5g situation, their body may get weak. Therefore, 
a gym is necessary to build in a community. People can do running machine, lift barbell, 
do yoga, play table-tennis. We also put VR tech in the gym, people can do sport which 
need large area just in 3 square meter place. Such as soccer, golf, tennis and boxing 
are available in the gym with VR tech. 

 

 

4.2 Residential Design 

As it has been mentioned in 4.1, there are 6 house types we designed for different 
people in the communities. Every 10 rooms are contain in one building. Next we will 
show the different kinds of house types below detail. 

All the dwelling buildings will have 5 floors and each floor contain one inhabitant.  

 

 

All the ichnography below are the detailed furniture version, since all the furniture can 
be fold or hid in side the wall or ceiling, and it’s very hard to draw the hidden version. 
All the house types people live have space in the wall or the ground or the celling to 
fold the forniture.  

Ordinary house. The structure of two rooms and one living room. The entrance to th
e door is the living room and the kitchen. The dinning room has a TV, and an east fa
cing window, the TV in the dinning room can be  slide to the living 
room . The south is two bedrooms. The master bedroom has a south facing balcony 
and bathroom.  The bed can be fold with a button beside , the study desk and 
computer can be unfold where the once the bed was. The other bedroom has a TV, 
when push the TV into the wall, a cabinet will be pull out.

20m 

Depend on 
house type 
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After opening the door there is a large living room. The table is on the left and the ki
tchen with the window is on the right, the whole kitchen part can be hidden with a 
button, a living room will be unfolded in the room, a sofa and a television will be pull 
out from the ground and the wall .  To the left is a bedroom, The bed can aslo be 
hidden. The cabinet is just below the bed. 
There is a TV and a balcony facing north in the bedroom. On the right is the bathroo
m. There is a study with window in front.  
 

 
 

13 ft 

32 ft 

39 ft 

16 ft 

 

29 ft 

25.7 ft 

12.7 ft 

1209  sq.ft 

30 ft 

14.7 ft 

30 ft 

16 ft 

6.7 ft 9 ft 

12 ft 

900  sq.ft 
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After going through the door is a living room with a sofa and TV. At the corner of the
 living room.In the living room, the tea table can be hided, and a cabinet to contain 
dopant will be showed. on the right is a dining room, the table in the dinning room 
can trun into a VR play 
station. and in the north is a kitchen. In the north of the corner is a bedroom The 
cabnit is hidden in the wall and the in the toilet there is a washing machine in the 
wall. The bedroom has a north balcony. There are two rooms on the left. To the nort
h is the bathroom and the other one is a study.  
 
 

 
 
 
 
This type of home have 3 rooms and a saloon and a bathroom. After entering the door, 
there is the living room, the sofa and television is set in it. Beside the sofa is the 
balcony. On the other side of the living room is the dinning room, the kitchen is upper 
than the dining room. On the left side of the dinning room is a bedroom with study. 
While on the right side is the main bedroom and a bathroom.  

31 ft 

32 ft 

20 ft 

22 ft 

18 ft 

866  sq.ft 
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This is type E house, this house is prepare for those friends who live together. The 
guest’s bedroom is beside the dinning room. The kitchen is on the right of the dinning 
room above the dinning room is the bath room in the main bedroom , and the balcony 
is just beside it. The TV is in the dinning room so that people can watch tv together 
when they have meal., 

 

45 ft 

21 ft 

20 ft 

17 ft 

14 ft 

23 ft 

24 ft 

1576  sq.ft 

15 ft 

39 ft 

35 ft 

1365  sq.ft 
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4.3  Safe Access 

(a) low gravity security system 

There is a coil of chain on the flat that people will stand when they go out for working. 
Generally it is gathered like a tape, which is for and making it more convenient to 
adjust the length. The chain is 50 meters’ long. All the experience before had proved 
that chains can keep people safe and very useful. 

 

 

 

(b) spacesuit 

For the safety of the users, there is a special spacesuit. This space suit has many bas
ic functions. It provides enough oxygen, and it has a special texture. These can redu
ce the risk of dangerous situations. The jet will be set behind the spacesuit. It let users 
move to any direction in the low-gravity situation. Also some security ropes will fix on 
the spacesuit to keep users not fly away. 
 
 

 

 
 

 

 

 

1.9m 

0.9m 
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(c) repair system 

It’s necessary to put a repair system in Atlas. We will install 5 little contractors in each 
module in Atlas. When it’s necessary, the constructors in nearby communities will 
come and help. After those little robots finish building Atlas, they will be contained in 
the construct house waiting for commend. When the shield is broken, these robot will 
come out, use their own propulsion to fly to those broken place and use the 3d printing 
system together to make a temporary shield to prevent the radiation come inside and 
the air escape out. Then, they will use their tool in the tool magazine to fix the broken 
place. Finally, they will take off the temporary shield and turn them back to 3d printing 
material. Whenever the shell of Atlas is broken, the alarm will ring, people need to go 
back to the building just nearby quickly. There will be many resources for those 
emergences, and the building will be totally enclosed in that period. Then the inertial 
circle will begin to keep people live in the building.  

 

Can be 
adjusted  1.0 m 

φ=0.5m 
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(d) airlock

 

In order to minimize the loss of air from people get out or get in the space city, the 
airlock was designed. It is a room with two chambers. And there is an automatic door 
between the two chambers, a door in the left chamber which is on the innermost wall, 
a door in the right chamber which is on the outermost wall, a searlight1 upon the 
middle door, a searlight2 outside the outer door and an air pump on the top of the 
room. When people want to get out of the space city, they should go into the left 
chamber and get on the space suit. When they are ready, they need to stay beyond 
the searlight1 and when the another chamber is free, the door will open automatically 
and they should go into. And then, the door will close. The air pump will start to work, 
it will extract almost all the air from the right chamber into the left chamber. Finally, 
after they push the switch the outer door will open and they could get out. Then, when 
the door is closed, the air pump will work again to keep the air pressure between the 
two chambers the same. Otherwise, when people want to get into the space city, they 
should stay beyond the searlight2, and after the air pump extract the air in the right 
chamber to the left one, the door will open. As soon as they get inside and the door 
closed, the air pump will work again to keep the air pressure between the two 
chambers the same. Then, they could take off their space suit and push the switch to 
make the next two doors open. Finally, they could get inside the space settlement. 

4.4 Laboratory  

We will set some laboratory in each community. The laboratory will be build at the top 
end of the map (as the picture shows). The laboratories have a square shape, we put 
it in the community is because people can get to work there easily. The wall was build 
with explosion-prove texture. Therefore, people will be safe living beside the  
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laboratory. We will research the material on the asteroid, the mining recourses and the 
component of the asteroid. Also, the laboratory will processing techniques, and 
production prototypes. 

The picture shows what the laboratories look like . 

 

4.5 Typical Week in Atlas 

We will open up eight different programs for workers to relax during a week. They are 

library，park，bar，cafe，internet bar，gym，working center and cinema. On Monday，

we will open up seven programs：library，park，bar，internet bar, gym, working center 

and cinema. On Tuesday, we will still open up seven programs. However the bar will 

be closed and the cafe will be open. On Wednesday，we will open up six programs：

park，cafe，internet bar, gym, working center and cinema.  On  Thursday,  only five 

programs will be open: library, park, cafe, gym and working center. On Friday, we will 
open up six  

programs for people on the settlement: library, park, cafe, internet bar, gym and 

working center. Then, on Saturday，we will open up six programs：library, park, bar, 

cafe, internet bar and cinema.  Finally on Sunday, we will only open up five programs: 
park, bar, internet bar, working center and cinema. The bar will only open for 3 days in 
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one week because we have to consider about peoples' health and the security on Atlas. 
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Chapter 5 Automation Design and Services 

[computer and robot systems] 

In this part we will discuses the automatic system and computer and robot system 
specify. We will describe types and capacities of data storage media, data security, and 
user access to computer networks. Also we will show our robot design for both 
industry and resident. 

5.1 Automation of Construction Processes 

Atlas is fully automated to reduce the need for man power, to save labor cost sand 
solve some of the tasks that cannot be done by human .  The automation in Atlas will 
have high repairability and automaticity. The robot can bring the space settlement 
faster construction processes, easily industarial work and comfortable lives. We will 
also put safe system to prevent accidents. 

5.1.1 The construct robot system 

 The robot we use to construct the space settlement called constructor. This kind of 
robot work like ants, they are small but huge in numbers. We will send 4 constructor 
house to build Atlas each will contain 125 constructors. The constructor house have 
the ability to repair the little robot and supply 3d printing material for the constructors. 
Also the house works as the ant queen, it order all the little robots’ work. Whenever 
the robots malfunction, they will get back to the constructor house immediately to get 
repaired. 
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This is the interial of the constructor house. It will be separate into robot storage and 
repair center. The robot storage can be add more storage space for more constructor s 
if it’s necessary.  

The gate was on the outside of the house. The little door for those robots which need 
repairing is on  the left side of the main gate.  The red part is the signal station. 

These robot have small sizes, each of them has only 1 meter height. These 
“constructor”s will have two mechanical arms, two main detectors, 10 assist detectors 
and 4 propellers to control their bodies. The tool magazine will set behind it’s body. 
The robots can take 20 different types of tool bits to process the work pieces in 
different ways. Also, the sun panels are rolled around them to absorb energy. The 

10 m 

25 m 

8 m 
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battery are put just under the detectors, 
and the storage of 3d printing material 
will be set under the battery. These 
robot can keep themselves safe in the 
out space without gravity. There will be 
great number of little constructors sent 
to build Atlas. We will send a storage of 
“constructors” first which contains the 
repair system and the principle storage 
of 3d printing material. These robots will 
working together to build Atlas by 
connecting the panels and creating little 
elements.  

The tool changer on the back of the 
robot will contain 30 types of tools . The 
arms will connect to the tools. The tools 
include  

screwdrivers, soldering tools, processing 
tools and 3d printing head and so on. 
Different materials will be connect by 
different tools to make sure the stability of 
the product. 

 

 

5.1.2 Transportation and Delivery of 

Materials and Equipment. 

Firstly, we will launch a constructor’s house as a port, 
then the spaceship we used to send ore will bring 
panels and materials for constructors to build Atlas. 
The spaceship can contain big panels and can open on 
the button. Therefore it will be easy to send all the 
material we need to build Atlas. 

On the other hand, the constructors will use their own mechanical arms to take out the 
materials. The little arms can change to capture hands.  

1 m 

0.6m 

0.4 m 
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Then, the monitor on the constructors can help human 
to check the process and whether there is any problem. 
After the sun panels part was finished, some tetchiness 
will come to live there and check the potential problems. 
Because the constructor house have repair center so 
people do not need to have to check every little robots. 
Mechanists need to find the potential problem of the 
house, make sure the is signal station on the house have 
no problem. Then the repair center have to work 
properly.  

5.1.3 Interial Assembling  

These robot can also help interial construct, the buildings can be construted by the 
little robots. After constructing the exterial shell, the constructors’ house will be set  
interial Atlas. These little robot will continue building interial Atlas. These robot will 
move the carbon fiber together and connect them to a living building. The 3d printing 
material will help the connection. All the constructors work together  to build Atlas. 
Two constuctors’ house will be set inside the residential hoop to build the living area, 
other two of them will be set in agriculture hoop and industrial hoop each. 

The data of building will be recorded in the house. Therefore, whenever something 
break down, the constructors can maintain the problem very fast. 

5.2 Facility Automation  

5.2.1 shell broken 

After building up the inertial settlement, two of the constructor house will be set in 
robot storage module, constructors will be separated in residential area. 

Each community will contain 5 constructors in community robot 
center. When the shield is broken, these robot will come 

out, use their own propulsion to fly to those broken 
place and use the 3d printing system together to 
make a temporary shield to prevent the radiation 

come inside and the air escape out. Then, they will 
use their tool in the tool magazine to fix the broken 

place. Finally, they will take off the temporary shield 
and turn them back to 3d printing material. Whenever the shell 
of Atlas is broken, the alarm will ring, people need to go back to the building 
just nearby quickly. There will be many resources for those emergences, and the 
building will be totally enclosed in that period. Then the inertial circle will begin to keep 
people live in the building. 

Constructor house 
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5.2.2 fire  

We will prepare a fire station in each community just beside the police station and 
hospital. The reason we set the fire station there is that people can be sent in to 
hospitals immediately when they are saved 
by the robot.   

In the fire station we will prepare some 
quad copters to put out fire and ladder 
robots to save people’s lives. 

These quad copters have modular design. 
We will set Co2 fire extinguishers and make 
them into fire fighter quad copters. Because 
the water is very expensive in Atlas, so the 
CO2 fire extinguisher will be better choice. 

 

To save people from the fired building, we prepare ladder robots. These ladder robots 
will be added to the quad copters. The quad copters will send the ladder robots to the 
fire place, and the robot will unfold automatically to attach to the building. 

If the fire is really big even the CO2 fire extinguisher won’t work, the building will enter 
emergence mode, the whole building will be seal off, all the air will be pumped out  to 
put out the fire and control the loss. 

 

5.3 Habitability and Community Automation 

To give people a more comfortable live in Atlas we designed groups of robots.  

5.3.1 ID watch 
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The watch will be distribute to all the residents in Atlas. ID will be recorded in the 
watch,  people get their accesses to some working place with these watch. They just 
need to swipping the watch as the key. The watches can also work as 
keys to their home. These watches can also use as smart phones, the 
3d Holographic Laser Projection on the phone can help people operating 
it more frequency. The size of the HLP can be adjusted individually. 
Beside the watch there is a blue-tooth earphone .It’ prepare 
for cell phone functions. When use it , people just need to 
push the button and pull the  earphone out, after 
phoning , people just need to put it back to the 
watch.  If the earphone have gone 
missed, it just need to open the online market 
app in the watch to order a new one .  

This watch can also be used as online market. 
The app in the phone let people order the 
commodity to their house. Our commodity 
transportation will be very fast.  

The watch can also detect people’s body 
situation and alarm them about their physical 
condition. If an individual is sick , the watch 
will alarm him about his body situation and check what 
sickness is it. The watch will order medicine automatically. The medicine will be sent in 
2 minutes by the commodity transport system. 

ID will be bounded with individual’s DNA, when we wear this watch, the detector on 
the back of the watch will get our DNA and bound in it’s system. Therefore the watch 
won’t be lost. If others take the watch, all the functions won’t work and the watch will 
alarm the communication device in the owner’s house. The watch will be located in 
police station and the police in Atlas will catch the thief immediately.  

The watchband is made by TPSIV. This material is  very light and ventilate. The color 
of the watch and watchband can be chosen by people. 

 

 

 

5.3.2 Virtual Reality Contract Lens 

 

To let people have more convientient lives in Atlas, we designed a kind of virtual reality 
contract lens for them. Through the contract lens, peope will feel like living in a 
fantastic world.  
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Firstly, people’s name, places’ 
name, goods’ name will be show 
in the virtual world. Just like the 
game world, people’s health 
situation will be showed in the 
contract lens send by the ID 
watch. The sensor on the watch 
will be connected to the contract 
lens, therefore people can 
operate the image in the virtual 
world with their fingers. Also we 
can even send massage with the 
contract lens, the virtual 
keyboard will be shown in front. 
people can write text with that keyboard. All the apps on the ID watch can be 
synchronize to the contract lens. Therefore people can order goods, ask for the EBFO, 

check the time of the “eggs”, even watch videos.  On the 
other hand, the map and individuals’ location even 

the walking speed can be shown in the contract 
lens. More apps for the contract lens will be 

invented soon. 

The size of the contract lens denpend on 
people’s eyes. We will prepare different 
size of the lens for residents. 

 

 

 

 

 

 

 

 

 

 



TMM                               Automation Design and Services                                            

 

 Kunshan High school     

|  

                                                                                                                                              

 
52 

5.3.3 Electric Balance Flying 

Object  

To reduce people’s labor in walk, we will 
provide Electric Balance Flying Object for 
them. we call it EBFO. Although the flying 
objects have only two propellers, people 
do not have to keep balance by 
themselves, the balance system inside will 
keep itself flying placidly. Two propellers 
help it use up less space and make it more efficiency. The handrail can be shirked and 
the EBFO can be folded. Therefore it will take up little space in the residential area. 
Also we set Automatic Speech Recognition system in it. People just need to stand on 
the balance flying object and tell it where you want to go, the EBFO will bring you 
there. These balance cars are fantastic because they can also overcome different 
hard terrain. The sensors in front of the EBFO will avoid the obstacle itself. They can 
even send people home directly even they live in high floors. 

Whenever people need a balance flying object, they just need to ask for it on their ID 
watch. The EBFO will unfold by itself and fly to 
individual. 

We will set several EBFO stations in each 
community. Each community contain 100 
EBFOs. After people using it,  the EBFO will 
fly to the nearest EBFO station and fold by  

itself. 

 

 

 

 

 

 

 

1.2 m 

0.5m 

The 
height 
can be 
adjusted 

0.5 m 
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5.3.4 quad copters system 

 

To make work and life more convenient， the quad copters were designed.  These 

quad copters are building block designed, a lot of function can be added to the quad 
copters. Like those we have mentioned in 5.2 the quad copters can connect to a fire 
extinguishers to be fire fighter quad copters. Also we plan to add some transportation 
function on the quad copters to make them cargo transporter. 

 

Whenever people ask something on their ID watch, the storage system will locate 
where they are and send good to them by the transport quadcopters. These 
quadcopters nonmarlly stay in the robot storage. They will fly out when the storage 
system tell the central system contract to the quadcopters system to get the good for 
consumer. 

When thise robot connect to a camera, they will be the guard robot, there will be 
sevral guard quadcopters flying above each moduel to make sure there isn’t any 
crime in Atlas. The guard quadcopters can go on patrol for 24 hours , when the 

0.5 m 

0.5 m 0.25 m 

The size of 
the box can 
be changed 
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battery run out, they will fly back to the quadcopters’ center automatically and other 
quadcopters will take the camera and become the guard quadcopters. Some 
quadcopters will also become the firefighter quadcopters when it’s necessary.  

These quadcopters can also help in the working place.The quadcopters will get 
together to move heavy materials. Also some dangerous materials that human can’t 
take can be transported by the quadcopters. 

 

There are countless drones with various functions in the sky. Buckles are under the 
drones in order to suit different plug-in, so one drone has a lot of abilities. For example, 
when playing on sofa, comfortable and enjoyable, drones can handle all the deliveries 
and takeaways. Something, the view from outside is attracting. Take the drone, plug in 
the camera, it is the time to go. Whether it is the round of four seasons, or the song of 
ice and fire. Rushed into the sky like a bird. Every familiar scenery is changed. The 
drone can be a firefighter as well with a tank in it. Having a great sensor, the drone can 
diminish the damage. 

 

 

 

 

5.3.5 working assistants  

We designed a kind of working assistants robots. This robot can bring 
massive convenient to the working process. The robots can carry 

materials to the place they are needed. The tiny elevator inside 
the robot  will hang the material to people where their 
hand can just reach. The top of the robot can be open to 
put the material in. The robot can detect what texture is in 
its body an change the environment to better control the 
material.  

Usually this kind of robot will send the material to the 
automatic belt and work by the automatic system. In seldom 

situations people will get involve. In the lab people may use it 
to contain material or even food for their meals.  The inertial 

cleaning system will clean the inertial space to  make sure that 
different materials won’t mix together. 

 

 

1m 

0.5m 
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In the working place, their will be few people inside. Insteadly, many mechnical arms 
will be set. Those mechnical arms can do the work much more exactly. Those arms 
can also hang haevy materials. The little transport robot will send the material to the 
automatic belt, and the mechnical arm will pick the materials and put it on assembly 
plat. Then the assembl arms will connect the materials to make the product. 

All the arms are different for 
different works. Some are 
very huge in size to hang 
some heavy objects while 
some are very small to do 
the specific works. 

 

 
 

 

 

5.3.6 computer information transportation 
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5.4  asteroid capturing 

Atlas need to capture an asteroid in the sun orbit. The grapples on the bottom of Atlas 
was designed. The grapples will attach to the asteroid when Atlas meet it.  

There are 4 grapples at the bottom of Atlas. They will be closed when the settlement 
do not attach to the asteroid. When Atlas get close to an asteroid and finish decreasing, 
the detectors will give the information of the landing place. The grapples will adjust 
their poision and degree to fit the ground. Then they will grab the surface tightly. 

the grapples will open and 
grab the asteroid tightly. 
Then, the main drilling bit 
that shrink inside the 
pricipal axis of Atlas will 
come out and dig into the 
asteroid to fix the 
settlement. At the same 
time the mining work will 
begin. 

These 4 grapples can fit 
any stiuationm, whether 
the asteroid is huge or tiny. 
They can rotate  270 
degrees to suit asteroids 
with different sizes, 
whether it is one mile or 
ten miles in diameter. Also, 
these grapples will be 
made up of adamas and 

the motor will provide force about 1000N, so the grapple can easily get into almost all 
the asteroids. On the other hand they can extent very long, therefore even the 
asteroid is loosely conglomerated rubble pile, Atlas can fix on it tightly. 

After Atlas connecting to the asteroid, 125 constructors will fly from the industrial 
hoop to the attach surface to help fix the connection on the asteroid. These robot will 
keep binding Atlas to the asteroid until the central bit dig into the asteroid. In that 
period, the safety in the industrial hoop will be undertaken by those contactors which 
contain in the agricultural hoop.  

The bit inside the asteroid will grab the asteroid tightly and it won’t let the asteroid 
escape from Atlas when it accelerate. On the other hand , Atlas will push the asteroid 
to the cis-lunar orbit, therefore the powerful grapples will contain the asteroid well in 
the way to its destination. Any time the grapples broke down, half of  the 
constructors will come out to the connection place to fix it.  
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5.5 Ore-extraction ＆ loading operation 

 

The main propose to use Atlas is to get the ore from the space. The main bit in the 
central axis in Atlas will transport and mine the ore from the Atlas. When the bit is in 
the digging process, it will open like a flower. The pipe behind the bit will be connected 
to Atlas and the open bit. Inside the bit there are a large number of grinding miller, 
those griding miller will 
break the ore and send 
them to the pipe. The 
elevators in the pipe 
will keep transport the 
lunmpish ore to the 
industrial hoop. The 
elevators will send 
circularly, the one 
moved to the top of 
the pipe will get to the 
bottom of the pipe to 
transport new ores 
that dig by the main 
bit. 

 

 The ore will be divided into other ramose pipe at the top of 
the main pipe, the ramose pipe will send those materials to 
industrial hoop to process. Those ore will be encased into 
the container by the automatic transport belt. The 
mechanical arm will help to close the containers and 
make seals on them. If it’s necessary, the block like ore 
will be sent into the processing factory in the industrial 
hoop to condense and blending them into big block ore. 
In the factory, the impurity in the material will be extricated. 
After condensing the lumpish ore, the transport belt will 
send the whole metal to the container. Finally, the ore will be  
transported by the train inside Atlas to the port. Finally they will be sent to CASSSCs by 
our cargo spaceship. 

After mining one hole, the main bit will be withdraw. Some constructors will fly into the 
hole to collect the scattered ore that haven’t been collect by the main pipe. Then  the 
grapples will move. Firstly, one of the grapples will be disentangled and extended. 
After this progress, this grapple will get down and grab the ground tightly and dig into 
the surface. Then, the grapple opposite will be disentangled and withdraw the same 
length the first one extand. Then it will get into the ground too. Finally ,the other two 
grapples will be distangled and the whole Atlas will move a little bit to dig a new hole.  

The main bit 
is flexible 

φ= 150m 
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Since the bit is huge and the pipe is quite long, the mining process will continue for a 
month. The process to dig a new hole will be repeat once a month. While residents in 
Atlas won’t feel any vibe or movement in Atlas because it will move slowly. 

After finishing this process the main bit 
will stench out and start digging another 
hole. 

The constructors will check and repair the 
bit every time it withdraws back, the 
broken part of the bit will be changed. 
Whenever the bit breaks badly when it is 
in digging process, the advance will stop. 
The bit will stop working immediately to 
reduce the loss. The constructors will get 
through the pipe in to the bit, the 

grinding miller inside will be open to give a way that constructors can get through to fix 
the broken area. 
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Chapter 6  Schedule and Cost 

6.1 Design and Construction Schedule 
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6.2 Cost 
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Chapter 7 Business Development 

7.1 Asteroid capture and retention system 

The asteroid capture 
system will be divided into 
4 parts: the detection, the 
grapples, the main bit and 
the assistant fixing 
equipments. The detectors 
on the bottom of Atlas will 
detect the distance 
between Atlas and the 
target asteroid. The 
grapples will capture the 
asteroid. Then the main bit 
will dig into the asteroid to 
work as a subgrade. Finally 
the assistant equipments 
will help to make sure every 
part of the capture system 
work efficiently. 

 After capture the asteroid, Atlas will turn its direction. The head part, which looks like 
a flower will turn to the other side. Atlas will push the asteroid to change its orbit. The 
force will still provide by the ion thrustors.  The interface for attaching to the asteroid 
will grab the asteroid tightly. These grapples will be made up of adamas and the motor 
will provide force about 1000N to make sure the asteroid won’t escape. 

The grapples will adjust to the concavo-convex 
surface on the asteroid by the detectors. They will 
whether extend or shrink to fit the surface and 
keep Atlas steady. 

When Atlas meet the asteroid and finish 
decreasing, the detectors will give the information 
of the landing place. The grapples will adjust their 
poision and degree to fit the ground. With these 
grapples, the asteroid have no way to escape, it 
will connect to Atlas until the material on it is 
mined out. 
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When the asteroid and Atlas is accelerated at 
0.05 g, to prevent the lose of the surface 
material from shading off, the umbrella like 
shield will open. It is contained in the 
industrial hoop and will cover part of the 
surface of the asteroid to protect Atlas from 
the shedding materials. Also it can collect the 
shedding materials by the pipe in the middle 
of the shield. 

The shield will be made of fexibile papery 
corbon fibers. There are few steel holder in to 
support the strengh. 

This sheild can also mitigate asteroid dust migration into and inside the settlement 
because it may cover half of the asteroid. All the dust fall from the asteroid can be 
collected by it.  

The propultion system is on the top of Atlas and around the hoops. There is one main 
ion thruster at the top of the settlement. Assistant thrusters are separated around the 
hoops. Each hoop contains 30 assistan thrusters. 

The main propultion energy will be provided by the main ion thruster. All the thruster 
work together will provide about 38340000N to advance. All the force will be attach to 
the asteroid. Atlas will push the asteroid to the cis-lunar orbit. 

 

7.2 Asteroid resource harvesting and shipping 

Because of our harvesting design, it allows Atlas to mine on the asteroid while 
transiting. During thre time Atlas sending 
the asteroid to the ci-lunar orbit, the main 
bit is keep digging in to the asteroid, the 
material will be kept sending to the 
industrial hoop. Although the moving 
process cannot operate while it’s 
transitting, the material amount of one 
hole is considerable. 
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The transportation of the ore material of the asteroid will be the spaceship we desgned. 
This sapce ship have a capability of 18000 cubic meter. The spaceship will move the 
ore to the CASSSCs. The ore will be contained in the container in the industrial hoop. 
The ore will be contained in the container the whole transportation process. The 
mechanical arms that installed in the spaceship will transfer the container to the 
CASSSCs after they stop on them. The mechanical arms will be set both inside the 
spaceship and the CASSSCs’ port. The containers which contain ore will be took out of 
the veichle by the arms in the spaceship and undertook by the arms at the ports.  

  

 

 

7.3 Research laboratories 

The ore materials will be sent to the laboratory by the interior train system. A part of 
ore will be divided and sent to the residential area. The train will transfer the ore 
materials to the enclosed conveyor coverd with pulmbum which connect to the 
laboratories. The assistant robot in the laboratory will take the little amount of ore 
inside their body and send them to people. All of the materials will be signed and 
researched.  

The ore will be filtrated between 0g to 0.5g. There are laboratories in the residential 
hoop and seldom inside the main axis to research for the 0g situation. Some ore will be 
send to the 0g laboratories to research. 

In the laboratories in the residential hoop, they are separated into different types of 
labs. The high atmosphere pressure lab, the low atomosphere pressure lab, the pure 
Oxygen lab, the pure Nitrogen lab, low temperature lab, high temperature lab and the 
rest can be done in the same manner. That’s the reason of the large number of 
laboratories in the residential hoop. 
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The equipments to process the 
material on the asteroid need 5MW to 
operate. There are plenty of 
equipments for processing .These 
machines are used to kilns, chemical 
catalysts, extruding and rolling, 
introduction of impurities. These 
machine will be set in the laboratories. 
For example, this machine’s purpose 
is to  extruding and rolling the  raw 
materials 

 

Chapter 8  

Operational Scenario 

The capture system, mining system, transportation system is control by the automatic 
system in Atlas. All these systems will get order from the automatic system. In the 
automatic system, people just need to set how the Atlas operate, the system will 
distribute order to other systems. Therefore, all the operational scenario will be 
handled by the automatic system. 
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