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1. Introduction 

Artemis 2 mission scheduled for 2022 will be the second mission of the Artemis program and 
the first crewed mission to leave Low Earth Orbit since the successful Apollo 17 mission of 
1972. It is also the first crewed mission of the new NASA’s Orion Spacecraft, launched with 
the Space Launch System (SLS). Its objective is to send 4 astronauts in the Orion capsule on 
a 10-day trip, making a fly-by of the Moon and returning to the Earth on a free return trajectory. 

The current work is intended to present a general overview of the whole Artemis 2 mission 
project design by gathering all the mission contributions. 

The coordination between departments and all the team is essential in order to reach the 
good outcome of the mission.  

All the department's work is here presented to give a rapid vision over the whole process: 

 The Engineering department is the core of the launching and transportation 
capabilities of the mission. 

 The Logistics department organizes all the resources needed for the endeavor. 
 The Finance department maintains control over the mission costs and ensures to 

meet the balance estimations defined in the design phase. 
 The Environment department ensures to comply with the environmental regulations 

during all the mission duration. 
 The Innovation department finds new solutions in order to follow the best and smarter 

practices for the new era of space exploration. 
 The Risk department focuses its attention on monitoring the possible sources of risk 

for the mission. 



 

 The Culture and Education department centers on the culture and mindset change 
needed to the society in order to prepare people for the new space exploration. 

 The Team Coordination department seeks the best ways to coordinate departments 
together, following the objectives of a solid workflow and efficient information 
sharing in order to reduce costs and delays in the project. 

 

2. Project Dimensions 

2.1 Team coordination 

 

 
Figure 1. Team coordination organizational Chart. 

  

2.2 Engineering 

From the engineering department, after a deep research about Artemis 2 NASA mission, it 
has decided to design the following three elements: two first elements of Gateway (in other 
words, PPE and ESPRIT) and the Drop Module. 

Our first step has been looking for information about these elements and their main parts or 
sub-elements in order to know how to design them. Despite the brief information found we 
decided which is the best way to design them in a qualitative way. 

 

On the following table, some of the information gathered is included: 

Element 
Sub-
element 

Dimensi
ons 
(hxw) 

Mass Power Company 
Communication 
System 

Lunar Orbit 
Type 



 

Gateway 

PPE 
(Power & 
Propulsio
n 
Element) 

 8-9 ton 

50 kW 
(Solar 
power + 
chemical) 

Maxar 
Technologi
es 

Band S 
provided 
by NASA 

NRHO (Near 
Rectilinear 

Halo Orbit) 

ESPRIT  6-7,5 ton  ESA   

Drop 
Module 

Descend 
Module 

Apollo: 
3,23x4,5
2m 

Apollo: 2033 
kg (empty) 

 Blue Origin   

Ascend 
Module 

Apollo: 
3,76x4,5
2m 

Apolo:2179 
kg (empty), 
MTOW=4700 
kg 

Power 
Plant: 
2xRocket 
Rocketdyn
e RS-18; 
Thrust=15
,6 kN 

Blue Origin   

 Table 1: Gateway and Drop module available specifications  

 

On the following lines, each of the three different elements is described in more detail. 

 

2.2.1 The Lunar Orbital Platform-Gateway (LOP-G) 

LOP-G is an international project led by NASA in collaboration with commercial and 
international partners, to develop a future lunar orbit space station planned for 2022. This 
outpost is intended to serve future missions to the surface of the Moon and more distant 
destinations, like Mars, acting as a communications center with solar energy, science 
laboratory, short-term accommodation module and waiting area for rovers and other robots. 

The scientific disciplines that will be studied at the Gateway are expected to include planetary 
science, astrophysics, Earth observations, heliophysics, fundamental space biology, and 
human health and performance. 

It is important to mention that the last coverage of the LOP-G has some more components 
since the habitability module would be joined by others destined for the crew. The intention 
is, for this small station, to be able to house several inhabitants, at least, for twenty-one days. 

In addition, the Lunar Gateway Orbital Platform will have a robotic arm capable of moving 
around the station, allowing the transport of the crew to perform maintenance tasks, among 
other things. The main idea behind the LOP-G is to facilitate three issues: the first is the 
mission that will take us to our red neighbor. The second is to help us maintain a more 
common relationship with the Moon. The third issue is to give more space tourism, housing 
space for business visits. 

Unlike the International Space Station (ISS), the Lunar Gateway Orbital Platform is much 
smaller in these early designs. The initial composition was formed by four main modules: the 
PPE, or energy and propellant module, the habitability module, the logistics port, and the 
access module. With this form, the truth is that the LOP-G lags far behind the more than half 
a dozen large modules that make up the ISS. 



 

To give an idea, this first combination will be somewhat larger than a school bus and will be 
located in the Moon orbit, instead of the Earth. Up to four astronauts will inhabit the Orion 
spacecraft (the habitability module) during their stay. 

While the first module, the PPE, will supply energy and movement to the station, the SPIRIT 
module, which will be the second to reach the lunar orbit, will carry fuel tanks, Hall-effect 
engines, as well as antennas and tools for ensuring communication of possible vehicles 
traveling to the Moon. 

 

2.2.2    Gateway (PPE) 

The Power and Propulsion Element (PPE) began to be developed in the Jet Propulsion 
Laboratory during the Asteroid Redirect Mission now canceled. The original concept was a 
high performance robotic electric solar ship that would recover a rock of several tons from 
an asteroid and take it to the lunar orbit for study. When the ARM was canceled, the solar 
electric propulsion was reused for LOP-G. The PPE will allow access to the entire lunar 
surface and will act as a space tugboat for visiting vessels. It will also serve as the gateway 
command and communications center. The PPE is designed to have a mass of 8-9 tons, it 
will have two huge flexible solar panels of type ROSA (Roll Out Solar Array) that will generate 
about 50 kW of power. In addition to providing power to the rest of the station, the panels will 
power the xenon-based 12,5 kW ion engines, which can be complemented with chemical 
propulsion. Although it was originally planned to be launched by a manned SLS rocket, the 
PPE module will finally take off in 2022 by means of a commercial rocket. 

In May 2019, NASA hired Maxar Technologies to manufacture this module, giving it a fifteen-
year lifespan, which will supply the station with electrical power and will be based on Maxar's 
1300s satellite bus series. Maxar received a fixed price contract of $ 375 million to build the 
PPE. NASA is supplying the PPE with an S-band communications system to provide a radio 
link with nearby vehicles and a passive coupling adapter to receive the Gateway's future use 
module. 

Taking into account this information, the Engineering Department has proposed his own 
Gateway LOP-G and PPE prototypes (Image 02). 

  



 

 

Image 2: Gateway LOP-G and PPE prototype schemes 

  

2.2.3 Gateway (ESPRIT) 

In 2023 the second element of the Gateway station, the ESPRIT, will be launched by another 
commercial rocket. It is a small module that will join the PPE and will allow the subsequent 
coupling of the Orion spacecraft and the lunar module. The MiniHab will reach the lunar orbit 
through a small disposable tug stage. 

ESPRIT stands for European System Providing Refueling Infrastructure and 
Telecommunications. As its name implies, the spacecraft would carry xenon and hydrazine 
tanks, which most likely would be directly plugged into the propulsion system of the PPE 
(Power and Propulsion Element). Still, the capability to refuel tanks on a docked spacecraft 
could also be tested on ESPRIT, because it could be later needed for the Deep Space 
Transport, DST, designed to take astronauts towards Mars. 

ESPRIT would also carry a communications antenna specifically designed to maintain 
contact with assets on the lunar surface and a separate S-band radio for between-spacecraft 
communications. Finally, a high-data-rate channel for communications with the Earth would 
also be installed, featuring a capability for using the ESPRIT module as a relay station 
between ground control and hardware on the lunar surface. 

On its side facing the PPE, ESPRIT would have an "active" docking port allowing pumping 
propellant through it. On the opposite end, facing the habitation module, ESPRIT would have 
a "passive" port. In addition, the module could get a third docking port for the temporary 
storage of cargo, but without the capability to refuel it. Engineers also considered using the 
exterior of the module to install a special pallet for payloads, as well as cameras and other 
sensors. 

In order to maneuver the module to the Gateway, ESPRIT would be launched along with a 
space tug based on the Japanese HTV vehicle or provided by one of the private contractors. 
Depending on the chosen arrangement, the liftoff mass of the entire stack was estimated to 



 

be between 6,000 and 7,400 kilograms, requiring either the Atlas-5 or the Ariane-64 rocket 
respectively. To sum up, ESPRIT is an infrastructure element for refueling, berthing, and 
telecommunications that will serve as a sluice for scientific equipment. 

From the Department of Engineering, a design is proposed: 

 

 

Image 3: ESPRIT prototype scheme 

2.2.4 Drop module 

Information found suggests that in 2024 up to four launches will be carried out. Three 
commercial rockets will be responsible for launching the lunar module - which has not yet 
been designed - divided into three parts: the AM (Ascent Module) ascent stage, the DM 
(Descent Module) descent stage and a TV (Transfer stage Vehicle). NASA favors a three-
stage lunar module, with a TV transfer stage, but it is possible that the final design uses only 
two stages, so in this case, only fewer commercial launches would be needed. 

We have not found so much information about the Lunar Module for the Artemis Missions, 
because the company that will carry it out has not yet been decided. Therefore, as a first step, 
information has been collected on what was the Lunar Module in the Apollo 11 Mission.  

The information about the Lunar Module of the Apollo 11 we have considered as the most 
relevant for the design of new Lunar Module of the Artemis Mission is the following: 

The structure of the Lunar Module of Apollo 11 was made of aluminum, its total dimensions 
being 6.98 m high and 9,45 m wide with a total empty mass of 15,061 kg. At this point, we 
have considered building the Lunar Module with a lighter material. 

On the one hand, the descent module, to which it was attached at the time of the moon 
landing to the ascent, measured 3.23 m high, 4.52 m wide and 2,033 kg empty, forming a kind 
of octagonal box that was held on four legs articulated, which ended in a 94 cm diameter 
discs designed to absorb the shock through a system of deformable hive-shaped panels and 
prevent the sinking of the vehicle in the regolith. 

Three of the four legs of the descent module were equipped with a 173 cm long sensor, whose 
mission was to indicate to the pilots the moment of contact with the lunar surface in order 
to stop the braking engine, with the last leg carrying the ladder of descent with railing and 9 
steps. 



 

The braking engine was reactivable and adjustable, with an imperative force of 476 to 4,477 
kg, fueled by 8,187 kg of fuel that allowed an operating range of 14:30 min. 

It also had the ability to lean up to 6 ° in any direction, although the lateral displacements of 
the ship were made with the help of small helium rockets located in the ascent module. 

Finally, the ascent module measured 3.76 m high, 4.52 m in diameter and 2,179 kg in a 
vacuum, consisting of three main sections: the pilot station, the central section and the 
equipment compartment, to which was added the Engine mount, thermal display, and anti-
micrometeorite shield and antenna. The pilot stand was cylindrical in shape, 2.34 m in 
diameter and 1.07 m in length, with capacity for two astronauts in a habitable volume of 4.53 
m³ and with an indoor atmosphere of 100% oxygen and 23,8° C temperature, equipped with 
indicators and control elements similar to those of the control module. 

It is to notice that on May 10, 2019, the Blue Origin company, led by Amazon's maker and 
creator Jeff Bezos, attracted the world's attention by presenting the Blue Moon lunar module 
in society. Blue Moon is in principle an unmanned ship, but it can be modified - with enough 
time and money - to carry astronauts. Blue Moon is a huge 15-ton lunar module that has been 
on the design table for about three years. Initially, it will be able to carry a 3.6-ton payload to 
the lunar surface - which it will deposit on the ground using a crane system - but larger 
versions are expected to be capable of transporting up to 6.5 tons. The novelty of Blue Moon 
is that it is a lunar module that uses cryogenic propulsion - that is, liquid hydrogen and oxygen 
- a combination never used in a lunar ship. Of course, it is not the first time that a cryogenic 
lunar module is proposed. During the past decade, NASA proposed the manned lunar module 
Altair as part of the Constellation program, a ship that also used cryogenic propulsion, 
although it was canceled in 2010 by President Obama. 

As another model of comparison for improvement of our design we investigated the proposal 
of one of the other companies that were competing to obtain the contract with NASA, this is 
nothing more than Lockheed Martin Corporation. 

Lockheed Martin presents a reusable landing module to link with the moon gateway. The 
current Lockheed Martin’s plan for vehicle development requires the use of flight-tested 
hardware based on NASA's Orion spacecraft. Initially, the vessel must be able to transport up 
to four crew members and 2,000 pounds (907kg) of a load to the lunar surface. Once there, 
the landing module should be able to remain in place for up to two weeks before returning to 
the Gateway station. The design, as presented, does not show the need to refuel on the lunar 
surface to achieve this mission profile. 

From the Department of Engineering, a design for the Drop Module is proposed: 



 

 
Image 4 and 5. Drop module Descent and Ascent platforms prototype schemes 

2.3  Logistics 



 

Image 6:  Work Breakdown Structure proposed by the Logistic department 

 

2.3.1 Distribution of resources 

 According to the logistic plan, based on the different Artemis 2 mission phases 
developed on Earth, it is necessary to have different and common physical areas 
where these phases are implemented (administration, logistics, manufacturing, etc.) 
to reach the specific goals. These are easily represented in the WBS. 

 All mission phases will be physically distributed and communicated within a 
commonplace to facilitate the logistic activity, sharing common spaces when 
possible according to the department's compatibility to encourage cooperation. 
These areas will count with shared and/or exclusive warehouses, factories, offices, 
etc. 

 

 

 2.3.2  Personal mobilization 



 

 Once the staff has been hired by the Human Resources department, it is distributed 
according to the different phases of the mission, depending on the different activities 
that are being developed. 

 Workers and/or departments can shift their work between areas or mission phases 
according to the current state of development of the different phase. If a worker’s 
physical transfer is necessary, there will be a bus transportation route between areas. 

 

2.3.3  Material resources/ distribution 

 The received material is stored in warehouses according to the logistic plan, phases, 
and areas, which will be distributed according to the different manufacturing areas. 

 All material is listed in the logistics database system, given unique reference numbers 
to each one. 

 Then, it is stored according to the size, weight, and frequency of use, implementing 
Lean practices. 

 

2.4. Finances 

In order to elaborate on this budget, the Apollo 8 mission has been used as a reference given 
the similarities between both missions. The main source of information that has been used 
for this budget comes from the breakdown of the total costs for the years 1960 to 1973. All 
the costs have been updated to the actual cost of capital given the inflation (table 1 
represents the updated costs of the mission Apollo 8 and table 2 represents the costs back 
in 1968) 

 

  2019 NNSI  
adjusted $ (thousands) 

Apollo 8 total $2,610,510.00 

CSM $463,155.00 

Saturn V $1,557,885.00 

Operations $589,470.00 

Table 2: Updated costs of Apollo 8 mission. 

 

Fiscal 

Year 

Annual 

Direct 

Costs 

Spacecraft CSM LM Guidance 

& 

Navigation 

Instrumentation 

& Spacecraft Support 

1968 $24,320,625.45 $9,845,170.50 $3,739,613.85 $3,831,576.32 $581,918.37 $1,692,061.97 

 



 

Saturn 

Launch 

Vehicles 

Saturn IB Saturn V Engine 
Development 

Support, 
Development 

& Operations 

Mission 

Support 

Mission 
Operations 

$9,282,500.98 $961,966.50 $8,125,476.98 $195,057.50 $5,192,953.98 $738,782.66 $4,454,171.32 

  

Annual Indirect Costs Construction  

of Facilities 

Facilities  

Operations and Overhead 

Tracking and  

Data R&D 

 $4,276,041.00  $194,910.23  $2,997,225.00  $1,075,195.00 

 Table 3: Costs of Apollo 8 mission back in 1969. 

  

It needs to be considered that in 1968 four different missions took part, so Apollo 8 would 
mean only a fourth of the total costs of the complete year. 

Given that in Artemis II a Power Propulsion Element (PPE) will be sent to orbit, apart from a 
human crew, all the costs associated with this component will need to be addressed. To do 
so, NASA is expecting to use a private commercial rocket such as Falcon 9 or Atlas V. 

To sum up, the following budget has been estimated in order to fulfill the innovation and 
engineering challenges and the main environmental or educational concerns. It has been 
converted from American USD to NASA coins. 

 

   

Thousands of 
dollars 

Thousands of 
NASA coins 

Direct 
costs 

Spacecraft Orion $400,000.00 266,666.67 

PPE $400,000.00 266,666.67 

Guidance & Navigation $290,000.00 193,333.33 

Instrumentation & 
Spacecraft Support 

$800,000.00 533,333.33 

SLS $1,500,000.00 1,000,000.00 



 

SLS Launch 
Vehicles 

Falcon 9 / Atlas V $80,000.00 53,333.33 

Engine development $50,000.00 33,333.33 

Support, 
Development 

 & Operations 

Mission Support $300,000.00 200,000.00 

Mission Operations $300,000.00 200,000.00 

Indirect Costs Construction of Facilities $50,000.00 33,333.33 

Facilities Operations and 
Overhead 

$750,000.00 500,000.00 

Tracking and Data R&D $250,000.00 166,666.67 

ARTEMIS II TOTAL $5,170,000.00 3,446,666.67 

Table 4: Total budget estimation for the Artemis II mission. 

  

The total budget for Artemis II reaches over 5 billion USD when it is estimated that between 
4 and 6 billion USD will be needed per year. 

This budget estimation is the budget for all the departments we have. On one hand, a large 
part of the whole budget will be allocated to the engineering, logistics and innovation 
departments, where the highest expenses in development, manufacturing, and operation take 
place (around 90%). 

On the other hand, the other departments like team coordination, environment, culture & 
education, risk, and finance will have the remaining budget (around 10 %), where the main 
expenses will be man hours, those costs that are not directly associated to the program 
development and material good costs. Those costs are associated with other necessary and 
complementary tasks. 

 

2.5   Environment 

The main objective of the environment team was to carry out an environmental impact 
assessment (EIA) of both the launch space and the spaceship 



 

2.5.1  EIA for the launch zone   

Information obtained: 

1. The location of the launch zone. 
 The launching is going to be at Kennedy Space Centre in Florida. 

2. Type of fuel used and approximate amount thereof. 
 LH2 and LOX, 733000 gallons. 

3. If dangerous substances are used in the mission. 
 Oil and fuel used in machines during the landing. 

4. Transport, number of trips made, type of vehicles used and hours of work. 
 To evaluate the soil impact, we checked the flow of vehicles that circulate through 

it. There will be mainly trucks and specialized carriers who transport big 
structures, the fuel and every component of the Rocket. Their workday would be 
8 hours per day for at least one year since there will be a supply of materials and 
components to carry out its construction. 

 

 
Image 7. Launch zone EIA 

 

2.5.2 EIA for the spaceship 

Information Obtained. 

1. Amount of space junk, which is what is intended to be disposed of atmosphere 

 It is not expected to generate any space junk. 

2. Existence of some protocol to follow inside the ship, to evaluate the sterile 
environment of the same. 

 The established protocol is highly secure, the probability of negative impacts on 
the spacecraft's environment is very low. 

 



 

 

Image 8. Spaceship EIA 

 

2.5.3 Conclusion 

After the EIA results obtained, we can conclude the following: 

 The impact on the environment near the launch zone is moderate, even low in some 
cases. 

 The impact on the spaceship is moderate. 
 The mission can be carried out, from the environmental point of view, in the planned 

way. 

 

2.6 Risks 

The risks group of the mission ARTEMIS 2 has developed a modified risk matrix where they 
have been analyzed the potential risks of the mission by giving values to the severity, 
possibility of occurrence and detection. Through this method, a final evaluation of the risk 
has been obtained and it has been selected a required action to mitigate this possible risk. 
The risk matrix obtained has been the following one:  

 

 

 

 

 

 

 

 



 

 
Image 9. Project Proposed Risk Matrix  

 

2.7 Culture and Education 

From the Culture and Education dimension, a draft blueprint of a mission plan has been 
prepared 

 

2.7.1 Culture Mission first draft 

Empowerment of space culture in schools and in society: 

 Introduction of space-related subjects in both lower elementary and more detailed 
courses in secondary and high school 

 Promote visits to space and planetary centers 
 Exhibitions and interactive talks about the Universe 
 Broadcast of films and documentaries on television 



 

  

Live broadcast of the Artemis 2 streaming mission: 

 Issuance of the launch and subsequent re-entry of the three ships 
 Cameras inside the Orion space module 
 Taking photos and videos of the Moon from the Orion ship (from inside and from 

external cameras) 

Creation of a teaching selection process for the future inhabitants of the moon consisting in: 

 Election of members of all ages, genders, nationalities, and races 
 Multiculturalism and personalities of different ideologies, religions 
 Foster coexistence, respect, and tolerance towards all members of the new lunar 

community 
 Choice of people with different educations and professions (doctors, professors, 

engineers, mechanics, etc) 
 Choice of the language (or languages) that will be mandatory on the Moon (especially 

English and Spanish for being the most common and those that are growing faster) 
 Education and operation similar to what is taught on Earth 

 

 2.7.2 Education Mission first draft 

A process of education and training of the crew of the Orion ship that will make a trip around 
the Moon, the first manned since the last Apollo missions, should be carried out. This process 
should be composed of: 

 Space and aeronautical education 
 Engineering and science education 
 Physical training especially in acceleration conditions that will be encountered during 

the launch and weightlessness during the mission 
 Psychological training to address situations of high stress and high solicitation 
 Transversal competencies in leadership, emergency and contingency management, 

emotion control, etc. 
 Strengthening trust and personal relationships between crew members and with the 

team on the ground 
 Training of future Gateway engineers for the design, prototyping, and testing of the 

two sections of the Artemis 2 Mission Gateway and the Orion manned module 
 Technical, physical and psychological training for future space engineers responsible 

for mounting on the lunar surface 
 Training of the engineers in charge of the launch process of both the Orion module 

and the two sections of the Gateway 
 

2.7.3      Kanban 

In order to develop the Kanban model for this Artemis 2 mission, it was first established as a 
time-point, the moment after the first launch (the manned Orion) approximately in 2022. 

The next steps of the Artemis 2 mission would be the launch of sections 1 and 2 of the 
Gateway. 

 



 

So, the Kanban model has been divided into 3 sections: 

1. Already Done: All the tasks that have been already completed at that point of the 
mission. 

2. In Progress: All the task that are being developed or implemented between the 
launches. 

3. To Do: All the task that are required to do but that they are not the scope of Artemis 
2. For the following Artemis missions. 
 

 
Image 10. Artemis II Expected Kanban for 2022  

 

2.8 Innovation 

 

2.8.1 Psychological problems derived from isolation and lack of living space 

After considering different problems that may arise in a situation associated with Artemis II 
mission scopes, we have decided to choose the possible appearance of psychological 
problems derived from isolation and lack of living space. 

We understand that living for several days in such a small space and also having to share it 
with other people, creates a situation of stress for the human psyche that no matter how 
much you are trained, it is a complicated adaptation process. The mental and emotional 
instability of astronauts can be a factor that prevents the success of the mission. On the 
other hand, we believe that it can give a lot of play when it comes to proposing innovative 



 

solutions, especially considering the technological development that has occurred since the 
first visit of man to the moon. 

Additionally, since the Orion probe is designed to be used in future missions to Mars and, 
therefore, with a much greater psychological burden, we believe that our idea can become 
vital for the future of manned space exploration. Our solution aims to eliminate or reduce the 
impact of claustrophobia, anxiety or depression on astronauts who travel so far from home, 
thus improving their concentration and guaranteeing their capabilities throughout the 
mission. 

We propose 3 different solutions, although designed to be implemented together, aimed at 
improving the psychological state of the crew: 

Solution 1: create a virtual entertainment and relaxation system (SVER) that allows the crew 
of the ship to escape mentally from the "confinement" including the following functions 
among others: 

1. Travel recreations through virtual reality, which may be: 
 Visits to emblematic or exotic places (cities, natural landscapes ...), accompanied 

by relaxing sounds and smells that simulate the real ones. 
 Sites that are known to astronauts (your neighborhood or your city), to generate a 

sense of comfort and tranquility and relieve the feeling of being overwhelmed. 
2. A platform for meditation and relaxation with environmental sounds of the earth, 

being these virtual stimuli inducing pleasant emotions. 
We seek to improve what is already being tested with OculusRift: 
https://es.gizmodo.com/oculus-rift-podria-usarse-en-misiones-espaciales-como-t-
1648601781 

3. A communication platform that integrates audio and video so that crew members can 
make video calls with their families or psychologists (already in use, but quite 
regulated). 

4. Recreation base: It would be like a kit of assembled games that includes both physical 
and mental recreational activities, both being equally important. Thus, this kit would 
include some virtual reality games with which to interact with the special environment 
in which they find themselves. Also, mental and logic games, that can be played on 
tablets or on any touch device. This solution would be improved if the seats had 
hydraulic systems implemented to simulate movement or vibration. 

5. Platform with an interface so they can record their testimonies during the mission, 
recording videos daily. It could be integrated with notifications so that crew members 
remember to make their daily testimony and a series of questions to answer (such as 
therapy). 

6. Applications that encourage conversations among crew members, integrated with 
topics for conversation, interesting facts, historical facts, questions to think about, 
etc. The idea is to maintain social activity among all and to avoid mental isolation. 

Solution 2: adapt the internal environment of the ship to be more habitable and implement 
led light panels that mimic sunlight such as CoeLux panels: 
https://www.xataka.com/otros/parece-luz-natural-pero-no-coelux-es-un-panel-led-que-la-
simula-con-mucha-fidelidad 

Solution 3: Prior to the mission, make several stays with the crew members in remote and 
isolated places, thus improving their understanding and with the aim of generating links 

https://es.gizmodo.com/oculus-rift-podria-usarse-en-misiones-espaciales-como-t-1648601781
https://es.gizmodo.com/oculus-rift-podria-usarse-en-misiones-espaciales-como-t-1648601781
https://es.gizmodo.com/oculus-rift-podria-usarse-en-misiones-espaciales-como-t-1648601781
https://www.xataka.com/otros/parece-luz-natural-pero-no-coelux-es-un-panel-led-que-la-simula-con-mucha-fidelidad
https://www.xataka.com/otros/parece-luz-natural-pero-no-coelux-es-un-panel-led-que-la-simula-con-mucha-fidelidad
https://www.xataka.com/otros/parece-luz-natural-pero-no-coelux-es-un-panel-led-que-la-simula-con-mucha-fidelidad


 

between them. Accompanied, if necessary, by an expert in group dynamics and collective 
psychology. 

After several organizational meetings by Skype, we held a brainstorm via Google Drive in 
which each member of the group contributed 10 ideas and problems to then each chooses 
the 3 most interesting or those that best suit the scope of this draft. The result was the choice 
of “psychological problems derived from isolation and lack of living space” as a work issue 
since we think it is a topic that will become important in the future and for which many 
measures have not been taken. 

We have investigated the physical and psychological effects that astronauts suffer due to 
isolation and lack of space. We have taken testimony from astronauts and information about 
the methods NASA currently uses to face those risks. 

We have found that there are studies that support tendencies of depression, insomnia, 
irritability, anxiety, fatigue and a decrease in cognitive ability in astronauts in space missions. 
Confinement and isolation conditions magnify those symptoms. However, we have found 
evidence that supports that astronauts avoid expressing their psychological problems due 
to fear of not being chosen again for the next missions. 

According to Nick Kanas, a psychiatrist at the University of California and a specialist in 
Mental Health and Astronautics. In space missions we find that stress comes from 4 
fundamental sources: 

1. Physical, where microgravity, acceleration, radiation and atypical cycles of daylight 
can be included. 

2. Habitability, where vibration, ambient noise, temperature, and air quality can be found. 

3. Psychological, where isolation, confinement, monotony and the feeling of danger are 
included. 

4. Interpersonal variables, with things like cultural effects, interpersonal conflicts, the 
relationship with the mission control staff, the number of crew and leadership 
matters. 

We know that spacecraft have all kind of medicines like anxiolytics, antidepressants, 
tranquilizers, and antipsychotics. Our idea is a solution that also takes the least space 
possible and has no drugs involved. 

 

2.8.2 MedicalWatch 

 Objective 
The objective of this innovative proposal consists in the smart bracelet 
“MedicalWatch”, designed to take care of the health of the astronauts participating in 
the NASA’s Artemis 2 mission. 

 Scope 
One of the main problems of the Artemis 2 mission is the health of the astronauts. 
Many scientific studies show that a prolonged stay in space affects the health of 
humans, especially due to the lack of gravity. For that reason, a smart bracelet called 
“MedicalWatch” has been developed. 
This bracelet will incorporate a technology capable of analyzing cells by puncturing 
blood cells, bacteria and organic or inorganic particles of the human body. In addition, 



 

it can measure physical parameters as the heart rate or the physical activity, thanks 
to some bio-sensors installed in it. 
The data is sent wirelessly to the NASA database where it is processed and analyzed. 
If any anomaly is detected, bracelets have small capsules of concentrated drugs that 
can be injected into the body to prevent a worsening of health and achieve rapid 
recovery. 

 Expectations 
To achieve the correct functioning of the bracelet during the space mission and the 
satisfactory integration with the rest of the mission components, the following 
aspects have been considered to work with the rest of the mission groups. 

The critical action points have been: group coordination, engineering, environment, risks, and 
financing. 

Group Coordination 

Since several private companies already have similar projects to the one designed by us, we 
consider as an essential point the cooperation with these firms to exchange ideas and 
objectives, thus seeking to obtain added value for both. Some examples of companies that 
could cooperate with us could be: from small businesses nationwide as the Spanish 
company, Leotec, specialized in bracelets of this type, to multinationals such as Google, 
Apple or similar. 

Engineering 

One of the main aspects to solve in this project is how to perform the communications of the 
bracelet with the ship, and from the ship to NASA’s communication station on Earth. To solve 
it, it has been considered the possibility of connecting the ship via Bluetooth or Wi-Fi. This is 
an important point, especially for future missions, since in ours, the main objective is to make 
the sensors work properly. 

An important part of the mission is the data collection, as they can be useful for the future 
as a starting point or to compare the parameters of a normal astronaut with a future 
inhabitant of the Moon. 

In the future, it may also be interesting to integrate some type of artificial intelligent system 
into the bracelet, which would reduce direct communications with the Earth, saving time and 
improving the diagnostic speed of the bracelet. 

 

Environment 

In our case, the environment is referred to the interior of the spaceship itself. This inner space 
must have a tight atmosphere that allows astronauts to have a normal life without finding 
any difficulties. 

To monitor this atmosphere, the bracelet also has the function of measuring environmental 
mitigation for CO2 and oxygen imbalances in order to avoid problems of crew breathing. 
Creating an alert in the spaceship's operating system if any irregularity is produced in the air 
where the astronauts are so that the ship's mechanisms can act to balance the environment. 

 

 



 

Culture and education 

It will be necessary for the crew of the Artemis 2 mission to have a sanitary basic training in 
order to handle the bracelet. To do this the department of culture and education will teach 
didactic courses in which each member of the crew will be taught how the bracelet is handled 
both functionally and operatively in case of breakdowns. Astronauts will also receive 
adequate health training for the mission, which will address issues such as health resources 
for astronauts, structure and functions of the human body, asphyxiation, cardiac arrest, 
hemorrhages and wounds, burns, hypothermia, trauma, poisoning, administration and use of 
medicines and medical kits onboard and basic hygiene. In this way, in addition to knowing 
how to handle the bracelet correctly, the crew will also be available to interpret the results 
and analyze them. 

Risks 

The main risks considered are the sanitary limits from which the alarms will activate on the 
bracelet. Therefore, these limits must be established previously. 

Currently, there are some sanitary limits in certain sections for life on Earth. These can be 
daily radiation, monthly or similar radiation, cardiac rhythm, vascular pressure. 

In any case, these limits can be worth as a starting point, but they must be revised and 
adapted to the lunar environment, totally different from everything known so far and it will be 
the task of the next missions and of the first residents to adapt to these limits to these 
extreme conditions, both reducing and expanding them since very little is known about how 
a long-lasting mission affects the human body in outer space. 

Some examples may be a radiation limit of 20 millisieverts per year, the current limit under 
Spanish legislation, although it could and should be changed due to the special case 
considered in these missions. 

Law and finance 

The budget for the project will be established in order to obtain the necessary funding. 

The large part of the budget allocated to the project will possibly be invested in human 
resources and in research, since the raw material, manufacturing, and design of the bracelet, 
in principle, is a similar design to others made for the normal citizen. 

The most complex part will, therefore, be the research in both data analysis, electronics and 
the adaptation of the bracelet to a hostile environment such as space. 

 

3. Achievements 

The effort and the work of the participants, gathered in different groups, reflected in the 
present final work, meet the initial expectations raised at the beginning of our mission. The 
creativity, innovation, and teamwork has allowed us to point out the following ideas: 

 

3.1 Engineering 

Incorporate into the design of the modules the comfort factor that allows not only to increase 
the accommodation capacity but as well to make the stay as comfortable as possible. In 



 

addition, adapt the unmanned ships and modules to incorporate human crew members and 
increase the number of human driven vehicles. 

 

3.2 Logistics 

The design of the intersection dynamic roadmap that allows mobilizing resources such as 
human work labor-power, machinery, material and others with a more efficient approach. 

 

3.3 Law and Finance 

The use of the NASA coins as a monetary standard value that will rule the Moon economy as 
well as the other missions. 

 

3.4 Environment 

The implant into the Moon system of the actuals protocols regarding the environmental 
actions. The limitation of the used space in addition to a strong control security management 
are the key factors to achieve a low environmental impact. 

 

3.5 Risks 

The design of a method to detect on a priori base the potential risks gathered in a risk matrix 
that allows the definition of mitigation plans not only for the preconceived risks but as well 
as for the present and future risks. 

 

3.6 Culture and Education 

The crew members should be trained in many different disciplines and have general 
knowledge regarding different aspects but as well they must achieve skills in leadership and 
in risk situation control management. 

Create a space culture interest into the young generation and wake up the older generation 
interest in the space community by making available to all live streaming videos, photos, 
astronauts’ interview and others. 

Define a specific selection process for the Moon population that promotes diversity and that 
covers all the future needs. 

 

3.7 Team Coordination 

The complexity of the coordination of the different groups for this mission requires of the 
development of a dynamic intersection structure that connects and allows the workflow 
between different departments with agility and efficiency. 

 

3.8 Innovation 



 

Offer an innovative solution to the psychological problems derived from isolation and lack of 
living space with a virtual entertainment and relaxation system (SVER); the adaptation of the 
internal environment of the ship; the generation of human connections between the members 
prior to the journey. 

Offer an innovative solution for a medical instrument that allows preventing medical issues 
of the members with different functionalities and design responses. 
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Los planes de misión ARTEMIS diseñados por los estudiantes de la FUE son el resultado de una iniciativa 
educativa mucho más amplia y con un gran reto fijado: Conseguir desarrollar una acción educativa capaz de 
encajar diferentes conocimientos científico-técnicos y sociales en torno a la colonización lunar como primera 
parada camino a Marte. Somos conscientes que, para tratar este tema de manera rigurosa, se requiere un alto 
nivel de especialización. Partiendo de esta premisa, con los planes de misión presentados aquí, los estudiantes 
comparten estas ideas con la ilusión de poder servir de inspiración a los partícipes reales del programa ARTEMIS 
(expertos, equipos, empresas etc.) Sabemos que queda trabajo por hacer... Si desde una visión de experto puede 
ayudarnos a alcanzar nuestro objetivo final, por favor, no dude en contarnos su opinión en 
academicteam@gaianext.com  

Puede contribuir a expandir este conocimiento liberado bajo licencia “Creative Commons Attribution” 
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