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Abstract

ASTRAX has built a new third-generation ASTRAX Space Mission Support Control Center to support the missions
that customers carry out on board private spacecraft during space flights in preparation for the arrival of the era of
private space travel. This control center is a modified American-made camper "Airstream 345" and is mobile.

This control center can provide mission support in conjunction with various commercial spacecraft education and
training simulators owned by ASTRAX when space travelers conduct ground training and pre-rehearsals for various
space missions. In addition, half of the center is also a space life training facility, allowing them to experience a long-
term stay at a commercial space base.

This paper presents an overview of the mobile civilian spacecraft operations support control center newly constructed
by ASTRAX, focusing on the space habitation education and training facility co-located in its rear section, along with
its potential future applications.

Keywords: mission support, mission support control center, space habitation, education and training, commercial
spaceflight, Space Habitat Training Facility

1. Introduction mobile, with the control system installed inside a camper
van.
With the launch of commercial space travel services
in 2021, people from diverse backgrounds from around The important function of Space Mission Support
the world are flying into space and carrying out a variety =~ Control Center is the addition of a space habitat
of missions and projects. As a result, humanity's living  education and training facility that allows for long-term
space and sphere of activity are steadily expanding into ~ accommodation. This is so that, in the event that
space, further expanding its possibilities. spacecraft operations are conducted 24 hours a day,
control staff can work in shifts.
In preparation for the arrival of the era of commercial

space travel, ASTRAX has been building various support At the same time, by simulating long-term habitat
and education/training systems to support commercial  conditions in space, it is possible to not only support
spaceflight since 2005. mission operations, but also simulate and provide

education and training on the living environment in space.
As a key component of this, ASTRAX has been

building its own Space Mission Support Control Center This paper provides an overall overview of the third-
since 2015. This control center provides ground support  generation mobile ASTRAX Space Mission Support
for the various missions and projects carried out by  Control Center that has been under development since
customers on board private spacecraft during their = 2023 (see reference [88] for details), as well as explain
spaceflight, in coordination with the commercial the details of the space habitat education and training
astronauts (mission commanders) on board. facility and its potential uses.

First- and second-generation Space Mission Support
Control Center were fixed, immobile control centers 2. Overview of the Space Mission Support Control
installed within buildings. While fixed control centers  Center r and Space Habitat Education and Training
have many advantages, they have the disadvantage of  Facility
requiring users to come to the facility to use them.
Therefore, ASTRAX's third-generation control center is
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The ASTRAX Space Mission Support Control Center
consists of the Space Mission Support Control Center
(forward section of the Airstream 345) and the Space
Habitat Education and Training Facility (aft section of
the same).

First, we will explain the overall structure (external
structure), internal structure, and various functions.

2.1 Overall Structure (External Structure)
2.1.1 Main Unit

The ASTRAX Space Mission Support Control Center
was built using an Airstream 345 camper van
manufactured by the American company Airstream. The
exteriors are shown in Figures 1 and 2.

For details, see Reference [88].

o =asd o < % . i Ny - |
Fig. 1 Exterior of the ASTRAX Space Mission
Support Control Center

Fig. 2 Exterior of the ASTRAX Space Mission
Support Control Center

2.1.2 External Connections

(1) Power System

One fixed solar panel and three portable solar panels are
installed around the main unit, providing most of the
power required for operation through solar energy.
However, the internet access used to remotely control

internal equipment, as well as the emergency lights and
refrigerator, require constant power. Therefore, an
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external power source is used to ensure power supply
even in the event of a malfunction in the solar power
generation system. Therefore, the main unit is connected
to an external power source using a power cable.

(2) Communications System (Internet)

An optical fiber cable is connected to the main body from
an external source to access high-speed internet. In
addition, Starlink became available as a new feature in
2025 (using Starlink Mini).

This allows satellite internet communication via the
Starlink system even when terrestrial optical internet is
unavailable or when internet or Wi-Fi is unavailable at
the destination.

(3) Environmental System (Water Supply)

Water used within the facility (kitchen, toilet, shower) is
supplied via an external water hose (well water is used).

2.2 Internal Structure

The front half of the main body (interior) serves as the
Space Mission Support Control Center (Fig. 3), while the
rear half serves as the Space Habitat Education and
Training Facility (Fig. 4).

Fig. 3 Space Mission Support Control Center

Fig. 4 Space Habitat Education and Training
Facility
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2.2.1 Overview of the Space Mission Support Control
Center (Front Section of the Vehicle)

The front section of the vehicle serves as the control area
for mission support, connecting the spacecraft education
and training simulator and the actual spacecraft via
internet. It is equipped with numerous monitors and two
seats, allowing for communication, monitoring, and
mission support from the ground.

These facilities and functions can also be used for
purposes other than spacecraft operational support and
control.

For details on the facilities and functions in the front
section of the vehicle and examples of their use, please
refer to reference [88].

2.2.2 Overview of the Space Habitat Training Facility
(Rear Section of the Vehicle)

The rear section of the vehicle is the space habitat
education and training area.

Normally (when the vehicle is stationary),
accommodation is provided to provide 24-hour support
when using the Mission Control Center. It can also be
used as accommodation when the vehicle is mobile.

The facility is also used for simulations of eating,
sleeping, toileting, showering, and other aspects of space
use, as well as for research and development and
education and training.

2.3 Roles and Functions

2.3.1 Roles and Functional Overview of the Overall
Facility

For details on the roles and functions of the entire facility
on board, see Reference [88].

A new feature added in 2025 is the availability of
Starlink, enabling the provision and use of an internet
environment using satellite communications via Starlink
antennas, even when there is no internet or Wi-Fi at the
destination.

2.3.2 Roles and Functional Overview of the Space
Mission Support Control Center

(1) Roles of the Space Mission Support Control
Center

The Space Mission Support Control Center's main
roles are as follows:
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1) Supporting space missions by monitoring the status
inside the spacecraft from the ground during actual
spaceflight.

2) Conducting education, training, simulations, and
rehearsals for each mission using the Commercial
Spacecraft Education and Training Simulator.

3) A place for hands-on experience and training in
operations supporting spacecraft missions.

4) A place for research and development of technologies
necessary to support spacecraft missions.

5) A control center for relocating the entire ASTRAX
Space Mission Support Control Center to support
spacecraft operations at a different location.

(2) Functions of the Mission Control Center

No new functions were added to this control center in
2025, so this paper does not include any further
information. For details on the control center's functions,
see references [88].

2.3.3 Roles and Overview of the Space Habitat
Education and Training Facility

(1) Roles of the Space Habitat Education and
Training Facility

The Space Habitat Education and Training Facility has
the following main roles:

1) Accommodation for 24-hour monitoring and support
when using the Space Mission Support Control Center
during actual space missions.

2) Accommodation for education, training, simulations,
and rehearsals to monitor and support missions 24-hour
when using the Space Mission Support Control Center.

3) A place for space life experience and education and
training.

4) A place for research and development of technologies
required for living in space.

5) Accommodation in case the entire ASTRAX Space
Mission Support Control Center is relocated and used

elsewhere.

(2) Functions of the Space Habitat Education and
Training Facility
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The functions of the Space Habitat Education and
Training Facility are summarized in detail in Section 3.

3. About the Space Habitat Education and Training
Facility

The Space Habitat Education and Training Facility is
equipped with the following facilities:

3.1 Work Area
The workspace is equipped with a folding table and

facing bench seats that can seat up to four people. (Fig.
3) These are typically used as worktables and for meals.

The table can be removed, the tabletop lowered, and a
cushioned mat laid down to create a bed.

Fig. S Workspace
3.2 Kitchen Area
At kitchen area, one tap (cold and hot water), two small

sinks, a rice cooker, an electric stove, an electric kettle, a
refrigerator, and more are available. (Fig. 4)

Fig. 6 Kitchen

3.3 Toilet

Currently, the facility is equipped with a standard faucet
toilet, but plans call for the installation of a space-specific
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toilet in the future. (Fig. 5) For information on the
development of space toilets, see Reference [56][77].

Fig. 7 Toilet
3.4 Shower Room

Currently, the facility is equipped with a standard shower
(Fig. 6), but plans call for upgrading it to a space-specific
shower in the future. For information on the development
of space showers, see Reference [49].

.4

A

Fig. 8 Shower Room
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3.5 Sleeping Area

Equipped with a queen-size bed, this sleeping area can
accommodate up to two people (Fig. 7). Currently,
standard ground beds are installed, but the area will be
used to develop space-use sleeping accommodations
(bedding).

Four large portable batteries (two controllable and two
extra batteries) are also installed in this area, storing
electricity generated by external solar panels and
providing power to various devices within the facility.

This area also houses a residential air conditioner,
powered by the batteries mentioned above. The air
conditioner can also be controlled remotely via the
internet or Alexa.

Fig. 9 Sleeping Area
3.6 Storage Space

Storage spaces are provided throughout the area,
allowing for the storage of a variety of items, including

clothing, groceries, tableware, daily necessities, and tools.

3.7 Power Supply

Equipment within the facility is primarily powered by
four storage batteries. However, emergency lighting,
refrigerators, and internet access (necessary for external
control) require constant power, as do electric kettles,
electric stoves, microwaves, and rice cookers, which
require large amounts of power momentarily during use.
These appliances normally use external power sources
rather than storage batteries.

When the entire facility is moved, power can be supplied
from the power company or via solar panels and storage
batteries, ensuring use no matter where it is moved.

3.8 Internet

The facility is equipped with fiber-optic internet lines and
routers, and Wi-Fi is also available.
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In addition, Starlink, a new feature added in 2025, allows
access to the internet via satellite communications via
Starlink antennas, even when no internet connection is
available at the destination.

3.9 Voice Control System (Alexa)

Most of the equipment within the facility can be
controlled by voice using Amazon's Alexa and related
devices. Alexa's camera function also allows monitoring
of the facility's status from outside. With the addition of
two Alexas in 2025, the range of monitoring has
expanded.

4. Future Utilization and Improvement Plans

The following are anticipated future utilization and
improvement plans.

4.1 Utilization Plans
4.1.1 Utilization Plans Related to Space Flight
(1) Commercial Space Flight Pre-Training Programs

(2) Commercial Space Flight Pre-Training Simulations
and Rehearsals

(3) Habitat Training in Conjunction with the Commercial
Spacecraft Education and Training Simulator

(4) Psychological and Physical Support for Commercial
Space Tourists

(5) Creating and Implementing Various Space Habitat
Education and Training Experiences (Part of the
ASTRAX ACADEMY Education and Training
Program)

(6) Space Habitat Simulation Experience Programs
(Public Education)

(7) Education and Training Programs in Collaboration
with Local Schools and Educational Institutions

(8) Mobile Space Habitat Education and Training at
Other Locations

4.1.2 Utilization Plans Other than Space Flight
(1) Expanding Functions as a Mobile Control Center

(Domestic and International Travel, Events, and
Educational Use)
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(2) Collaboration with Other Mobile Facilities

(3) Research Use (Ergonomics and Life Science
Experiments and Research)

(4) Use as a Mobile Support Base and Temporary
Completion Center in the Event of a Disaster

(5) Educational and training programs simulating life in
a disaster evacuation shelter

(6) Collaborative planning with actual zero gravity
flights services

(7) International expansion (overseas events and
collaboration with partner companies)

(8) Advanced application to future the Moon and Mars
base support and control systems

(9) Use in regional space education events

(10) Collaboration with missions by other space-related
companies
etc.

4.2 Improvement Plan

4.2.1 Space Mission Support Control Center

Improvement Plan

We believe that by building a system that allows mission
support and control via smartphones and tablets, as well
as online, in addition to the physical control center within
the facility and linking it with the facility, we can further
expand mobility and scalability.

4.2.2 Space Habitat Education and Training Facility
Improvement Plan

(1) Regarding toilets, we will install and enable use of the
space toilets currently under development by ASTRAX.

(2) Regarding showers, we will use them to research and
develop showers that can be used in zero gravity
conditions.

(3) Strengthen the battery capacity to enable completely
independent operation without relying on an external
power source.

5. Conclusion

The mobile ASTRAX Space Mission Support Control
Center will serve as a flexible and practical mission
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support platform for the widespread adoption of
commercial space travel.

It will also play a significant social role not only as the
"standard infrastructure for space travel" but also as the
"standard infrastructure for disasters on Earth."

ASTRAX will continue to utilize this and other
facilities, equipment, and technologies to contribute to
the promotion of commercial space exploration. We also
plan to develop technologies and cultivate human
resources to make life in space and life on Earth both easy,
free, comfortable, and enjoyable.
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Abstract

ASTRAX has built a new third-generation ASTRAX Space Mission Support Control Center to support the missions
that customers carry out on board private spacecraft during space flights in preparation for the arrival of the era of
private space travel. This control center is a modified American-made camper "Airstream 345" and is mobile.

This control center can provide mission support in conjunction with various commercial spacecraft education and
training simulators owned by ASTRAX when space travelers conduct ground training and pre-rehearsals for various
space missions. In addition, half of the center is also a space life training facility, allowing them to experience a long-
term stay at a commercial space base.

This paper presents an overview of the mobile civilian spacecraft operations support control center newly constructed
by ASTRAX, focusing on the space habitation education and training facility co-located in its rear section, along with
its potential future applications.

Keywords: mission support, mission support control center, space habitation, education and training, commercial
spaceflight, Space Habitat Training Facility
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