76" International Astronautical Congress (IAC 2025), Sydney, Australia, 29 Sep-3 Oct 2025.
Copyright ©2025 by ASTRAX, Inc., International Space Services, Inc., Taiko Kawakami. All rights reserved.

TIAC-25-ES5,1P,21,x101606
CONSTRUCTION PLAN OF ASTRAX LUNAR CITY SIMULATION FACILITY IN JAPAN 2025
Taiko Kawakami®*, Taichi Yamazaki®

* General Manager, ASTRAX, Inc., 1-1-4-301 Mukogaoka, Bunkyo, Tokyo, Japan 113-0023,
taiko.kawakami@astrax.space
SCEO and Astronaut, ASTRAX, Inc., 2-23-17 Komachi, Kamakura, Kanagawa, 248-0006, Japan,
taichi.yamazaki@astrax.space
* Corresponding Author

Abstract

Since 2007, ASTRAX has been leading a virtual lunar city development project called ASTRAX Lunar City. This
initiative consists of the ASTRAX Lunar City Business Community, a network of businesses utilizing lunar land rights,
and the ASTRAX Lunar City Residence Club, which enjoys the products and services generated within the city. To
date, approximately 400 businesses have joined this community, contributing to the creation of products and services
essential for future lunar habitation. To promote economic activities in the lunar city, ASTRAX has developed multiple
platforms and services, including monthly citizen meetings, 3D mapping for virtual lunar city planning, demand-supply
matching systems, and dedicated applications. Furthermore, in 2024, ASTRAX announced its plan to construct a lunar
city simulation facility in Japan, and in the same year, the prototype was completed. As part of its trial operations in
2024, the facility’s dome was re-expanded, and damaged sections were repaired due to environmental factors. This
effort contributes to the practical study of infrastructure maintenance on the Moon. This study advances into the next
phase in 2025, where a habitation simulation will be conducted at this facility to identify challenges for lunar living
and examine possible solutions. The experiment will focus on: Assessing adaptation capabilities for short-term stays
and exploring sustainable resource management approaches. Developing habitat designs suitable for lunar society and
optimizing living rhythms. Developing educational and tourism content to enhance public engagement with lunar
habitation. Through these simulations, this study aims to assess the feasibility of long-term lunar habitation and
establish the foundation for future lunar city development. The findings will contribute to advancing commercial lunar
urban planning and provide new insights into space habitation.
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1. Introduction as the Moon Village Academy (MVA) and the

International Astronautical Congress (IAC), widely

Since 2007, ASTRAX has been promoting activities
envisioning the construction of a city called “ASTRAX
LUNAR CITY” on the moon's surface. This involves
jointly purchasing lunar land sold by the U.S.-based
company Lunar Embassy with various business partners.

ASTRAX Lunar City aims to form a lunar economic
sphere by operating two communities: the ASTRAX
LUNAR CITY Business Community, a network of
businesses, and the ASTRAX LUNAR CITY Residence
Club, which enjoys the goods and services produced
there. Through these activities, preparations have been
made to realize commercial initiative-led lunar city
development.

As part of this effort, the “ASTRAX Lunar City
Citizens' Conference” has been held since 2017, with 37
sessions conducted as of August 2025. This forum has
provided a continuous space for members to discuss and
share ideas about lunar life and service concepts.
Furthermore, since 2019, we have continuously
presented research findings at international forums such
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announcing the concept of a commercial lunar city.

Additionally, as an initiative to verify lunar habitation,
we began the phased construction of a “Lunar Base
Simulation Facility” starting in 2021.

This paper reports on the construction background,
structure, and equipment of Japan's Lunar Base
Simulation Facility, along with the results of the stay
simulation conducted in 2025, while tracing the flow of
ASTRAX LUNAR CITY activities to date. Furthermore,
it examines how these efforts can contribute to future
lunar city development.

2. Overview of the ASTRAX LUNAR CITY Project
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The ASTRAX LUNAR CITY Project is a commercial-
led lunar city initiative launched in 2007, aiming to
promote social and economic activities utilizing lunar
land. This project consists of two communities.

First, the ASTRAX LUNAR CITY Business
Community is a network of businesses partners and
organizations aiming to conduct operations on the Moon.
As of August 2025, 393 businesses partners participate.
In this community, business ideas for lunar service
ventures are shared, while also contributing to the
activation of each member's own ground business
operations.

Second, the ASTRAX LUNAR CITY Residence Club,
established in 2020, is a community for owners of lunar
land sold by Lunar Embassy Inc.,. Any landowner can
join free of charge, enabling them to utilize products from
ASTRAX Lunar City Business Community members or
participate in activities as “residents seeking to enjoy
lunar life.”

Furthermore, since 2017, the “ASTRAX Lunar City
Citizens' Assembly” has been held, continuing through
July 2025 with 37 meetings to be held. This assembly
contributes to community activation by providing a
platform for members to present and share lunar projects
they wish to realize.

Furthermore, since 2019, the community has presented
research findings on international stages, including the
International Lunar Village Association (MVA) and the
International Astronautical Congress (IAC),
communicating its own commercial lunar city concept to
the world.

3. Background of ASTRAX LUNAR CITY Simulated
Facility Construction

Prior to actual facility construction, ASTRAX has been
working since around 2021 on concepts for living spaces
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utilizing “water domes” (35) and simulated facility
designs within Minecraft (65).
Furthermore, starting in 2022, as part of an educational
program, ASTRAX implemented an initiative (63) where
children constructed a lunar city in a virtual space using
Minecraft, helping to concretize the vision of lunar
habitation. Following these conceptual and virtual
approaches, construction of a simulation facility was
started in Japan in 2023 (76), with the prototype
completed the following year in 2024 (89). This facility
aims to simulate the anticipated living environment on
the Moon to verify challenges such as habitability,
resource management, and operational maintenance.
This achievement was presented at the International
Astronautical Congress (IAC 2024) that same year,
demonstrating the potential for commercial-led
construction of lunar habitats and the importance of
verification methods.

4. the simulation experiment in 2025

4.1 Repair

The prototype airdome tested in 2024 experienced seam
failure due to overinflation. In January 2025, the dome
was deployed again to perform repair work on the
damaged section. This experience confirmed that damage
occurrence is a realistic challenge for lunar habitation,
substantiating the
verification.

assumptions through empirical

Figul"rew‘Z. Scene during repair
4.2 Assembly Experiment (July 12, 2025)
On July 12, 2025, ASTRAX conducted an assembly
experiment for the lunar base simulation facility

(Simplified Version) at a location in Inzai City, Chiba
Prefecture, Japan.
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Figure 3. Layout of Simplified Lunar Base
Simulation Facility

The purpose of this experiment was to verify the setup
process of a dome-shaped living module designed for
lunar habitation and to evaluate its potential as a short-
term living space.

The main equipment used for assembly is listed below.

Equipment Name Quantity
Dome-shaped Air Module 1
Air Mattress 6
Folding Table 2
Portable Toilet 1
Portable Battery 1
Storage Box 5

Table 1. Equipment Used for Assembly

After installing these components to form the living
space, we operated it for one day under the scorching
midsummer sun (maximum temperature approximately
35°C) and observed the internal conditions.

As a result, we confirmed that the space can
accommodate up to six people simultaneously, providing
valuable insights for future lunar habitat design regarding
capacity and living environment planning.

Figure 4. Assembly of the Lunar Base Simulation
Facility (Simplified Version)

4.3 Overnight Stay Experiment (July 20-21, 2025)
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From July 20 to 21, 2025, ASTRAX conducted an
overnight stay simulation using a simulated lunar base
private cabin module facility. The purpose of this
experiment was to confirm the comfort of the living
space and the effectiveness of the equipment through a
short-term stay, and to identify the necessary living
functions and challenges for future lunar stays.

The experiment wutilized a private module
manufactured by EZDOME as its base, installing
equipment considered necessary for lodging and work.
The main equipment is as follows:

Equipment Name Quantity

Portable Air Conditioners 2 units

Air Mattresses 2 units

Laptop Computers 2 units

Folding Furniture 1 set
Tables (2 units) * Sofas (2

units) * Storage Box (1 unit) °

Office Chair (1 unit)

Power Equipment 1 unit each

Portable Battery Power

Terminal

Cooking & Household Appliances 1 unit each

Rice cooker, IH cooktop, oil

dispenser, water dispenser

Communication Devices 1 unit each

Starlink, iPad, large display, smart

speaker

Portable Toilet 15

Household Goods 2 unit each

Blanket, lighting fixture, circulator

Table 2. Equipment Used in the Overnight Stay
Experiment

Utilizing these insights, we constructed a simulated
living space equipped with the minimum functions
considered necessary for lodging and daily life.

The experiment confirmed the possibility of establishing
daily life through short-term stays, while reconfiguring
the space as a work environment the following day.
Results demonstrated the space could accommodate two
occupants simultaneously and flexibly convert into a
single-person workspace. However, it became clear that
improvements are needed regarding comfort and
equipment expansibility when considering stays of
several days or longer.

These findings confirm the habitability for short-term
stays and identify challenges for the design of long-term
lunar habitats.
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Figure 7. Simulated Lunar Base Private Cabin
Module Facility Workroom Ver.
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Number
of
Persons
Assembly | 6 Upto6 Utilizing
Experimen | persons | persons the lunar
t possible base
simulation
facility
(Simplifie
d Version)
Operates
under

high-
temperatur
e
conditions
Overnight | 2 Accommodate | Utilizing
Experimen | persons | s 2 persons the

t (Can also be simulated
converted for | lunar base
single-person | private
work space) cabin
module
facility
Table 3. Summary of Experiments at the Lunar Base
simulation facility

5. Discussion

The simulation experiments conducted in this study
hold significant importance not only for the physical
verification of living spaces but also for educational and
societal aspects.

First, it highlights the significance of space activities
involving public participation. Unlike research and
development conducted by government agencies or large
corporations, ASTRAX's initiatives feature mechanisms
enabling active participation by people and private
enterprises. This overnight simulation, conducted not
only with experts but also with public people, provided
an opportunity for participants to consider space
habitation as something of their own concern.

Second, its educational value. In particular, building a
lunar city in a virtual space using Minecraft and
experiencing simulated overnight stays can serve as
educational tools that make space feel accessible to a
wide range of generations, from children to adults.
Third, it holds potential for application as tourism and
experiential content. Simulated overnight stays can be
offered to general persons as an “out-of-this-world living
experience” on Earth during the preliminary phase before
future space travel becomes fully operational, leading to
the creation of a new space culture that integrates
education and tourism.
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5.1 Advancements from Previous Experiments and
Future Technical Challenges

The 2024 prototype experiment clarified the advantages
of the equipment constituting the mock facility.
Specifically, it demonstrated that utilizing commercially
available products enables low-cost and easy fabrication,
that employing an air structure achieves lightweight,
space-saving, and simple assembly/disassembly, and that
it is also effective for actual transportation to the lunar
surface [89].

The 2025 simulation experiment builds upon these
achievements by establishing an environment where
people reside, verifying livability, occupancy capacity,
and psychological comfort. This marks a shift in research
from merely presenting facilities to conducting
“verification involving actual living conditions.”
Furthermore, experience with damage and repairs in the
prototype dome confirmed that damage is an unavoidable
challenge in lunar habitats. This experience suggests the
following future technical requirements:

* Development of sensor systems for early detection
of damage
+ Introduction of robotic technologies and self-
healing materials to perform repairs autonomously
Design incorporating redundancy to ensure
continuous habitability

Additionally, through this short-term stay, the following
perspectives emerged as important elements in the
experimental design.

Adaptability Assessment: Evaluating the degree of
physical and psychological adjustment during short-term
stays

Food Production Potential: Examining sustainable food
supply methods such as agriculture and livestock farming
Daily Rhythm Design: Establishing patterns for day-
night cycles, sleep, and meals

Living Environment Design: Ensuring comfort and
psychological well-being within limited spaces
Resource Circulation Mechanisms: Reusing energy and
water, optimizing waste disposal efficiency

These are not merely simulated experiments but essential
verification themes for constructing future long-term
lunar habitats. Positioned as the next phase of research,
they will lead to future international discussions and
presentations.

5.2 Educational Value

This simulated facility holds significant potential for
educational programs.

TAC-25-E5,1P,21

The experience of constructing a lunar city in a virtual

space using Minecraft, combined with the actual
simulated overnight stay, makes space habitation feel
accessible to a wide range of generations, from children
to adults.
These can be developed into educational programs
through collaboration with ASTRAX ACADEMY and
ASTRAX KIDS. Also, by offering them as experiential
programs for space travelers, they can provide learning
and experiential opportunities before space travel
becomes widespread.

5.3 Public Participation and Disaster Preparedness
Applications

This facility is characterized by enabling not only experts
but also the general public to engage proactively.
Through simulated overnight stays, it provides an
opportunity for participants to consider space habitation
as a personal concern. Moreover, conditions such as
limited resources, confined spaces, and privacy
constraints resemble life in shelters during disasters on
Earth. Consequently, it can be applied as a venue for
disaster preparedness education and evacuation drills,
serving as a practical platform connecting space activities
with societal challenges.

5.4 Tourism and Cultural Value

Simulated overnight stays can be offered to the general
public as an “on-Earth lunar living experience” before
lunar travel and habitation become commonplace.
Additionally, utilizing the facility itself as a tourist
attraction or event venue can create a new space culture
that integrates education and tourism. Such initiatives can
promote regional revitalization and collaboration with
the entertainment industry, potentially becoming a new
model for connecting space development to people's
daily lives.

Additionally, this facility can be utilized as a filming

location for media productions. For instance, its use in
commercials, music videos, dramas, and magazine
shoots is expected to help spread the image of space
habitation throughout society.
Such tourism and cultural applications have the social
impact of transforming space from a “distant entity” into
an “experience closer to everyday life.” By enabling
people to imagine space habitation as something
personally relevant, space development has the potential
to spread beyond specialists and limited groups, reaching
the culture and values of society as a whole.

6. Conclusion
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Figure 8. ASTRAX Lunar Base Simulation Facility
Project Flow

This study reports on the construction process of the
simulation facility in Japan and the results of the stay
experiment conducted in 2025 as part of the ASTRAX
Lunar City Project. By progressing from prototype
verification in 2024 to the actual stay simulation in 2025,
the research advanced from identifying necessary
equipment to verifying habitability, occupancy capacity,
and comfort.

As a result, it was demonstrated that short-term stays
accommodating 2 to 6 individuals are feasible. Simulated
stays also confirmed the flexibility of the living space and
its potential applications as an educational and tourism
resource. In addition, public participation experiments
highlighted the importance of considering space
habitation within the context of education and societal
connections.

From now on, we plan to advance longer-term stay
simulations using this facility, verify resource circulation
systems and daily rhythm designs, and further concretize
the privately-led lunar city concept through multifaceted
applications in education, disaster prevention, and
tourism. Additionally, we will promote efforts to widely

TAC-25-E5,1P,21

spread the image of space habitation to society by
utilizing it as a stage for media filming.

ASTRAX will provide practical insights toward realizing
future lunar cities and embed space habitation into
people's daily lives.
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