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Abstract

ASTRAX is developing a commercial spacecraft education and training simulator using the Metaverse in preparation
for the advent of the era of commercial space travel. The development of a hardware-based educational training
simulator requires a large amount of money just for its production, and an even larger amount for its maintenance and
operation. In addition, to actually use the simulator, one must visit the location where the simulator is installed. The
positive side is that a simulator using the Metaverse can be accessed online from anywhere in the world, and its
development and operation do not cost as much as hardware.

This paper introduces a Metaverse simulator that simulates the spacecraft Neptune by Space Perspective, Explorer by
World View Enterprises, and New Shepard by Blue Origin.

Keywords: Metaverse, Spacecraft Education and Training Simulator, Commercial Space Business
Nomenclature 2.1.1 Education and training simulator for

Worldview Enterprises' spacecraft \Voyager
ASTRAX LAB: ASTRAX Commercial Space Research

and Development Center An education and training simulator for Worldview
Enterprises' first spaceship, Voyager, was created by
1. Introduction converting the interior of an old camping trailer

belonging to the American Airstream Company.
This paper presents an overview of the hardware-based
spacecraft education and training simulators and
Minecraft simulators that ASTRAX has produced to date,
and the results of the production of a private spacecraft
education and training simulator in the Metaverse. The
advantages and disadvantages of Metaverse simulators
and future plans for their use will also be presented.

2. Spacecraft education and training simulators
produced by ASTRAX to date

2.1 Hardware-based Spacecraft Education and
Training Simulators

J a
ASTRAX has created the following various commercial ~ Fig. 1 Interior of the education and training
spacecraft simulators for spacecraft education and simulator of the spaceship VVoyager of Worldview

training, image training, and rehearsals. Enterprises, Inc.
An overview of each of these simulators is provided

below. (See separate paper for more details [9,22,30,48]).  2.1.2 Education and Training Simulator for Virgin
Galactic's Unity
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Similar to the simulator described in section 2.1.1, an
education and training simulator for Virgin Galactic's
Unity was created by converting the interior of an old
camping trailer belonging to the Airstream too.

Fig. 2 Inside the education and training simulator of
Virgin Galactic's Unity

2.1.3 Education and Training Simulator for SpaceX's
Crew Dragon

The education and training simulator for SpaceX's Crew

Dragon was created by converting a dome-shaped house
called the EZDOME.

IAC-23-D1.1.6

Fig. 3 Inside the education and training simulator of
SpaceX's Crew Dragon spacecraft

2.1.4 Education and training simulator for Blue
Origin's New Shepard

Similar to the simulator described in section 2.1.3, an
education and training simulator for Blue Origin's New
Shepard was created by modifying a dome-shaped house
called the EZDOME.

Fig. 4 Inside the education and training simulator of
Blue Origin's New Shepherd
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2.2 Education and Training Simulator by Minecraft

All of the simulators shown in section 2.1 have been
produced as hardware, which has made them very costly.
Therefore, ASTRAX has produced the following
Minecraft simulator for spacecraft education and training
using the children's game "Minecraft" in order to build a
simulator at a low cost and with relative ease.

(For more details on the Minecraft simulators, see
separate paper [35])

2.2.1 Minecraft Simulator for Virgin Galactic's Unity

Using Minecraft, we have created an education and
training simulator for Virgin Galactic's Unity.

Fig. 5 Actual Virgin Galactic's Unity and inside the
education and training simulator created in
Minecraft

2.2.2 Minecraft Simulator of the SpaceX's Crew
Dragon
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An education and training simulator of Spacex's Crew
Dragon was created using Minecraft.

Fig. 6 Inside the education and training simulator
created in Minecraft for the SpaceX’s Crew Dragon
spacecraft.

3. Spacecraft education and training simulator using
the Metaverse

Following the hardware simulator and the Minecraft
simulator discussed in Section 2, the following three
simulators were created using the Metaverse.

- Space Perspective's Neptune spacecraft
- Worldview Enterprises' Explorer spacecraft
- Blue Origin's New Shepard spacecraft

3.1 Metaverse Specifications Used

VoxEdit, a voxel art creation and editing tool developed
by The Sandbox, was used to create the models for the
Metaverse spacecraft simulator. This tool allows artists
and creators to create voxel assets that can be used in The
Sandbox's Metaverse.

PC Maker: Custom
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PC (system) model: A520M Pro4
PC OS: Windows 10

Table 1. Detail of the Sandbox's Metaverse
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3.2 Spaceship simulators made by Metaverse

3.2.1 Space Perspective’s Neptune's Metaverse
Simulator

| -
ages of Worldview Enterprises’ Explorer’s
Metaverse Simulator

Fig. 8 Im

3.2.3 Blue Origin's New Shepherd's Metaverse
Simulator

P BLUE ORIGIN ?
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o¥a]

Fi. 9 Images of Blue Origin's New Shepherd's
Metaverse Simulator

4. Considerations
4.1 Advantages of Using a Metaverse

A Metaverse can create a space in a virtual space that
provides an experience similar to that of the real world.
Thus, for example, there are advantages such as being
able to experience the realistic sensation of space travel
from the comfort of one's own home.

The Metaverse is still in its developmental stage, and
various services will be realized in the future. Therefore,
there are possibilities for new uses, completely new
customer-user experiences, and opportunities for the
creation of businesses that have never existed before.
The following are some of the advantages of using the
Metaverse.

- The user can get a sense of reality without actually
going to space.

- New user experiences can be created.

- New business can be created and developed.

- Realistic and highly flexible interaction and
communication is possible.

- Ideas and innovations can be generated through
incidental communication, just like in real life.

- Users in remote locations can easily participate.

- A sense of togetherness with other users and a sense of
presence.

- Users can experience things that are not possible in
reality.

- No physical constraints.

- Easy to communicate with others.

- Overcome handicaps such as illness and disabilities.
- Anyone in the world can participate.

- Expand the range of online communication.

- Branding and differentiation from other companies.
- Cost saving compared to building hardware.

etc.

IAC-23-D1.1.6

4.2 Disadvantages of using Metaverse

Conversely, demerits and points to note about
Metaverse include the technology required to build the
environment and the burden of system implementation
costs. In addition, security measures are essential
because of the use of the Internet, and measures specific
to the Metaverse will also be necessary.

The disadvantages of using a Metaverse are listed
below.

- Burden of Metaverse technology and system
implementation costs.

- Cyber security risk.

- Special security measures are required.

- Requires equipment.

- It takes a certain amount of time and effort to create
models.

etc.

4.3 Utilization of Spacecraft Simulators with
Metaverse

Spacecraft education and training simulators by private
spacecraft developers using the metaverse will enable
people to receive education and training while
experiencing the realistic sensation of being on board a
spacecraft, without having to board the actual spacecraft
or hardware simulator.

And, wherever they are in the world, they will be able to
experience a spacecraft flight at any time.

Therefore, it could be used for education and training of
commercial astronauts and space flight attendants,
education and training for space travelers, education and
training for businesses that support space travelers,
education and training of ground crew and image
training for space missions, planning and pre-evaluation
of space missions, space travel experience events, etc.

4.4 Future Application Plans

The following is a list of future plans and requirements
for the use of a commercial spacecraft education and
training simulator in the Metaverse.

- Clarification of the division of roles between hardware
and Metaverse.

- Production of educational materials such as space
education and training curriculum.

- Production of simulation movies, PV movies, etc.

- Use at ASTRAX ACADEMY.

- Production of Metaverse simulators for spacecraft
other than those listed in Section 3.

- Production of Metaverse simulators for launch pads
(launch ships), etc.
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- Creation of a Metaverse simulator for ASTRAX Lunar
City

- Creation of space suits for avatars.

etc.

5. Conclusion

In this paper, we have summarized the creation of
simulators for spacecraft education and training using the
Metaverse. In the future, we plan to actually use these
simulators and summarize the results obtained as well as
issues and problems that have arisen.

In particular, we would like to establish appropriate ways
to use the three types of simulators (Metaverse Simulator,
Minecraft Simulator, and Hardware Simulator), create
manuals on how to use them so that we can expand the
number of users, and clarify what is needed to
commercialize them. We hope to summarize these ideas
in the next paper.
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Abstract

ASTRAX is developing a commercial spacecraft education and training simulator using the Metaverse in preparation
for the advent of the era of commercial space travel. The development of a hardware-based educational training
simulator requires a large amount of money just for its production, and an even larger amount for its maintenance and
operation. In addition, to actually use the simulator, one must visit the location where the simulator is installed. The
positive side is that a simulator using the Metaverse can be accessed online from anywhere in the world, and its
development and operation do not cost as much as hardware.

As examples, this paper introduces a Metaverse simulator that simulates the spacecraft Neptune by Space Perspective,
Explorer by World View Enterprises, and New Shepard by Blue Origin.

Keywords: Metaverse, Spacecraft Education and Training Simulator, Commercial Space Business
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