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Abstract

ASTRAX’s zero gravity flight services are offered in several countries around the world, including the United States,
Russia, France, and Japan. ASTRAX, a Japanese private space services company, has been offering ASTRAX’s
original zero gravity flight service for general customers, not researchers, in Japan since 2012, using Diamond Air
Services’ small jets. So far, 21 flights have been conducted, and each client has fulfilled various dreams through zero
gravity flights. By fulfilling various needs and requests in zero gravity flights, we will be able to fulfill new needs and
requests in space travel. Based on these experiences and experiments, ASTRAX analyzes and predicts the needs and
desires of space travelers (such as weddings, marriage proposals, model shoots, commercial shoots, drinking parties,
fashion shows, musical instrument performances, and music concerts in the spacecraft), and develops various
technologies and services to meet those needs.

This paper describes the results of the analysis of customer needs in zero gravity flights in Japan, the issues derived
from the analysis, and the possibility of developing new needs and applying them to commercial spaceflight in the
coming space travel era.

Keywords: ZeroG-Naut, Commercial Astronaut, Mission Commander, Space Flight Attendant, Space Travel,
New definition of astronaut

ASTRAX's zero gravity flight service in Japan has been
using a small jet, the MU-300 made by Mitsubishi
Heavy Industries, Ltd. Customers can fly with three
passengers on board (total of 7 people (two pilots, one

Nomenclature

Mission Commander: Commercial Astronaut to support
passengers' mission in spaceship

ZeroG-Naut: support crew for passengers' mission in
zero gravity flight

1. Introduction

This paper is an analysis of the needs of the passengers
who participated in the zero gravity flight services by
ASTRAX in Japan, as summarized in the paper
presented at the International Astronautical Conference
in 2020 (refer to the paper [17]), plus additional needs
of the zero gravity flights conducted since then to date.

The paper is summarized as follows: Section 2:
Overview of zero gravity flight services in Japan,
Section 3: Common services provided by ASTRAX for
each flight, Section 4: Analysis of various missions and
passenger needs, Section 5: Issues, Section 6: New
needs development in the space travel era, Section 7:
Potential applications to commercial space flight,
Section 8: Conclusion.

2. Overview of Zero Gravity Flight Service in Japan
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airplane company's flight attendant, one ASTRAX
ZeroG-Naut, and three customers).

There are only three customers per zero gravity flight
experience, so each person can do a different simple
experiment or challenge. For example, there were
people who flew for weddings and proposals, played
musical instruments, shot corporate PR footage, flew in
costume, and even flew as a wizard on a broomstick. In
order to meet these needs, along with advance
preparation, coordination, and cooperation among
customers, it is essential to have a ZeroG-Naut on board
to support each mission. This support and direction
increase the success rate of the customer's mission.
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Fig. 1 ASTRAX Zero Gravity Flight Service

3. The ASTRAX service for every flight

First of all, the services, preparatory work, and
technology that ASTRAX provides to its customers for
each of its zero gravity flight services include the
following. (Table 1)

Table 1. ASTRAX Service for Zero Gravity Flight

Confirmation of
post-flight impact

Evaluation of impact after
return to normal life

Post-flight services | Videos and photos sharing,

videos editing, etc.

Category Contents

Preparation Attracting customers,
communications, logos,
merchandise, letters,
guidelines, customer
information management,
ordering, various
arrangements, medical
examinations, health care,
document management, team
building, etc.

Section 4 describes the different missions of each
individual passenger (or flight).

4. Various missions and passengers’ requests that
have been carried out

The common services (other than the zero gravity
experience) that are performed throughout each flight
include photo opportunities, Moon gravity and Martian
gravity experiences (although whether or not Moon
gravity or Mars gravity is performed depends on the
customers’ request and whether or not the customers are
fatigued or has a time constraint on the flight time). The
following are some of the various experiments and
missions that have been performed in zero gravity by
customers who have participated in the ASTRAX zero
gravity flight service. (Table 2)

Table 2. The Experiments and Missions in the
ASTRAX Zero Gravity Flights

Category

Contents

Rehearsals by the
Simulator

Perform a pre-check using the
ASTRAX Zero Gravity
Airplane Education and
Training Simulator.

Pre-flight services Hearings, transportation
support, mental health checks,

mental health support, etc.

In-flight services Mental health support, filming
support, experimental support,
action support, real-time

coordination and negotiations

during the flight, etc.

Post-flight services | Transportation support, luxury
parties, special certificates and
award ceremonies,

accommodation support, etc.
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(1) Equipment, instrumentation, and functional
tests (to determine if the aircraft can be used and
performed in zero gravity)

Blood Pressure Measurement

Lotion application experiment

Accessory (bracelet) behavior test

Accessory (necklace) behavior test

Small Medical Device Communication
Experiment

CASIO watch experiment

CASIO Digital Camera Experiment

SEIKO Watch Experiment

Smartphone standard shooting experiment

Smartphone levitation photography experiment

New zero gravity flight suit demonstration

Arm wrestling experiment
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Demonstration test of equipment 1 for taking The Wrinkle Experiment

group photos - -
Neck corset wearing experiment

Mixing experiment (two liquids)

The Wiggle-Off Experiment (Part 1)

Demonstration test of equipment 2 for taking

group photos The Wiggle-Off Experiment (Part 2)
New Space Flight Suit Demonstration Zero Gravity Scooter Flight Experiments (Part 1)
Experiment

Hand-spinner flight test

Soap bubble coloring experiment Zero Gravity Scooter Flight Experiments (Part 2)

Propeller model airplane flight experiment Terminal Connection Experiment

Bamboo-copter flight experiments (Part 1) Underwater drone flight experiments (report

Fan flying experiments (three types) writing)

group photos (Part 1) Flower arrangement experiment

Demonstration test of equipment 3 for taking

group photos (Part 2) Cane experiment for the visually impaired

Model airplane flight experiment Egg cracking experiment

Flight Experiments of Bamboo Dragonfly (Part Medaka swimming experiment

1) Parrot flight experiment

The Can of Candy Experiment Hand spinner experiment (not conducted due to
lack of time)

Space food docking experiment

Water balloon + carbonated water + sponge Fan flight experiment

experiment Cracking a doughnut-shaped water balloon and
observing its shape

Cocktail Glass Experiment

Verification of the importance of the pre-briefing Kusudama ball breaking experiment

Kururin Doggy Experiment (not done due to lack

Corset wearing experiment of time)

Experiment in wearing an eye mask (2) Action & sports (Can it be done in zero

Cash floatation test gravity?)
Smartphone levitation photography experiment Rotational flight experiment
(Part 2)

Superman-like flight experiments

Illustrative Drawing Experiment Water-drinking experiment

Boomerang test Space Curry Tasting Experiment

Water and oil mixing experiment Experiments in flight with the Wizard's

Water and foam mixing experiment Broomstick (Part 1)
Blood Pressure Measurement experiment Zero gravity Human Tennis Experiment
Electrocardiogram Measurement Experiment Flight experiment with balloons

IAC-23-B3.1P.1 Page 3 of 23



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 02-06 October 2023.
Copyright ©2023 by Taichi Yamazaki, International Space Services, Inc. and ASTRAX, Inc. All rights reserved.

Flight experiment with a handy fan

Flying Carpet Experiment

Cocktail Glass Experiment

Experiments in flight with the Wizard's
Broomstick (Part 2)

Writing experiment in zero gravity

Skateboarding experiments

Experiments in flight with the Wizard's
Broomstick (Part 3)

Swimming experiment

Flying wiggle experiment

Ping-pong experiment (Part 1)

Curry eating demonstration

Iron Array Experiment

Harry Potter's Broomstick Flight Experiment

Gravity of Mars to Gravity of the Moon to Zero
gravity stepwise flight experiment

Experiment with drinking tea from a shampoo
bottle

Forward somersault experiment

Water drinking experiment

Ping-pong tournament

Boxing experiment

Experiment to get out of a flight suit (scene from
Lupin I11)

Shoe-shine experiment

Jump rope experiment

Zero Gravity Flight Experiment for the Visually
Impaired

MacBook (3 units) programming experiment

Ping-pong experiment (Part 2)

Assistive Technology Acquisition Experiment
for the Visually Impaired

Normal levitation experiment

Crawl Swimming Experiment in Zero Gravity

Experiment of eating a rice bowl (onigiri) in a
ceramic bowl

Eating Sweet Potato Chips Experiment

Ballroom Dancing Experiment (Part 2)

Paper Plane Boarding Experiment

Jumping in Lunar Gravity

Origami crane boarding experiment

Brave board flight experiment

Astral Sensation Verification Experiment (Part
1, Part 2)

Superman Flight Experiment

New Year's Calligraphy Experiment

Candy making experiment

Eating Ramen Noodles Experiment

Getting on an airplane made from plastic

Breaststroke Experiment

Space cleaning experiment with a handheld
vacuum cleaner (video shoot for corporate PR)

Wine Drinking Experiment

Pouring ketchup on an omelet

Window cleaning experiment (video shoot for
corporate PR)

Making soft serve

Zero Gravity magic experiment

(3) Cosplay levitation experiment

Ballroom dancing experiment (Part1)

AKB48

Sash-turning experiment

Angel

Backflip experiment

Ornaments (hat, sunglasses)

Hula-hoop diving experiment

Witch's delivery service
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Dragon Ball

Harry Potter (Fig. 2)

Fig. 2 A passenger put on a costume of the
Harry Potter in zero gravity flight

Kimono (Yukata)

New zero gravity flight suit (Gekidan Space
Shokudo stage costume)

Kimono

Loincloth swimsuit

Original flight suit

(5) Instruments playing experiment

Camouflage clothes

Violin

Guitar

Helman Harp

Recorder

Blues Harp (harmonica)

Prince Rocket's Cloak

Swimsuit

Hanshin Tigers Cheering Happi

Superman

Cloak (Part 1)

Hatsune-Miku

Prince Curry-Roux

Cup ramen man

Santa Claus

Nobi Nobita (Doraemon)

Sadako (the Ring)

FP Ranger

Doctor's lab coat

Spider-Man

Cloak (Part 2)

Mo-yan curry costumes

Angels (Part 1-3)

(4)C

ostume levitation experiment

Men's business suit

New zero gravity flight suit

(6) Object PV shooting experiment

Mineral water

Books (Part 1)

Leaflets

Books (Part 2)

Imitated Gold bar

Bill

Books (Part 3)

Passport

Candy (Part 1)

Books (Part 4)

Corset

Underpants

Towelket

Organic millet rice

Shumai bento (boxed meal)

Sesamin

Books (Part5)

Candy (Part 2)

Stuffed dog
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(7) Video shoot for corporate & personal PR

Macbook Programming Experiment (IT
Company)

3D camera photography experiments (Part 1)

3D camera photography experiments (Part 2)

Space cleaning experiment with a vacuum
cleaner (building maintenance company)

GoPro photography experiment (HERO 10,
HERO 11)

Experiment with window cleaning in zero
gravity (building maintenance company)

LED Lighting Experiment

OSMO POCKET photography experiment

The world's first zero gravity magic shoot
(magician)

CANON wide-angle camera photography
experiment

Kimono and Fundoshi semi-nude shoot
experiment (model)

Handy-cam photography experiment

Aliven PR shoot (health promotion product
company)

DJI gimbal camera photography experiment

(9) Various missions

Saida Dermatology PR shooting (for hospital
PR)

World's First Zero Gravity Marriage Proposal

Space traveler PR shooting (for Space Working-
Mom PR)

Flight verification of artificial legs (Part 1)

Photo shooting for PR of Mo-yan Curry
(ukulele, singing and eating curry)

Record-breaking for the youngest (11 years old)
person

Family Ties Demonstration Experiment

PR photo of Tamura Construction (with uniform
& flag)

The youngest ever recorded (10 years old)
person

Shooting for music video

Doraemon the Movie PV Shooting

Demonstration experiment against social
withdrawal

Filming of chilled yakiimo (sweet potato)

2day series flights demonstrations (Part 1)

Filming of sweet potato chips

Employee-to-employee flight verification
(president and general manager)

(8) Experiments to verify photographic equipment

CASIO Digital Camera Experiment

Zero gravity flight in USA, Verification of
Japanese customer service (transportation from
Japan, accommodation, interpretation, etc.)

Smart Phone Zero Gravity Normal Photography
Experiment

Smartphone Zero Gravity Levitation Experiment
(Part 1)

Verification of handling large numbers of
customers (different from small group flights in
Japan)

Verification of artificial legs (Part 2)

Head-mounted camera experiments (Part 1)

2day series flights demonstrations (Part 2)

Head-mounted camera experiments (Part 2)

Husband and wife flight verification (Part 1)

360-degree camera shooting experiment

Husband and wife flight verification (Part 2)

Single-lens reflex camera experiment (Nikon)

Smartphone Zero Gravity Levitation Experiment
(Part 2)

Employee-to-employee flight verification
(president and employees)
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Parent-child flight verification (mother and
daughter)
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Family Flight Demonstration (father, mother and
daughter)

Couple Flight Demonstration

Civilian Astronaut Training

Space travel training (Part 1)

Zero gravity flight attendant experience training
(Part 1)

Zero gravity flight attendant experience training
(Part 2)

Space travel training (Part 2)

Space travel training (Part 3)

Space travel Training (Part 4)

Space travel Training (Part 5)

Zero gravity flight attendant training

Space travel Training (Part 6)

Flight verification for the visually impaired

5. Issues

In the 21 zero gravity flight services over 11 years in
Japan, the following challenges have been identified in
meeting the needs of passengers.

- Cost of 1.5 million yen per person

- Small number of passengers, with only three people
allowed on board

- Limited number of flight meetings

- Low number of parabolic flights

- Small market

- Limitations as an experimental aircraft

- Nationality of passengers (because the airfield where
they take off and land is a military facility)

etc.

6. Development of new needs in the space travel era

Private space travel will begin in 2021, and many space
travelers have already flown in space. Some of the
passengers who have made spaceflights have brought
their own GoPro cameras, and Yusaku Maezawa, who
has traveled to the International Space Station, has also
conducted a great many experiments.

In the future, it is expected that even more diverse
missions will take place, and we believe that the needs
in zero gravity flight described in section 2 and the
technology to meet those needs can be applied. To this
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end, ASTRAX believes that it is necessary to develop
new needs tailored to various spacecraft by making the
following preparations.

- Preliminary validation (hardware and software) using
interior simulators that simulate actual spacecraft.

- Training of zero gravity astronauts with skills suited
to the mission.

- Training of mission commanders and spacecraft flight
attendants.

- A sharing and analysis portal system.

- Various technical support services.

7. Possibility of application to commercial
spaceflight

Among the various needs for zero gravity flight shown
in Section 4, we have selected those that are likely to be
in high demand in spaceflight as well.

These are not simply for the experience of zero gravity
flight or spaceflight, but are needs that can be expected
to be met by a wide range of customers, even if they are
willing to pay a large sum of money for the service.

- Image training for travelers
- Wedding in space

- Proposal in space

- Funerals in space

- Concerts in space

- Commercial filming

- Filming a movie

- TV filming

etc.

8. Conclusion

As the age of space travel begins, customers are going
to demand all kinds of requests, as long as there are no
safety issues. This is because you can almost do
anything you want with money. For example, people
might take their pets into space, or their kids might want
to experiment with insects in space as homework for a
science project. Unlike flying in an airplane, it's a
completely different gravitational environment than on
Earth, so it could be a tremendous evolutionary change
for life on Earth.

In order to meet such a variety of unprecedented
demands, it is not the pilot but the cabin crew
(attendants) who fly with them as supporters of the
customers that will be more important. (We believe that
commercial spacecraft will be increasingly automated,
and will be able to fly without a pilot.)

If a customer has flown in space many times, they may
be able to do everything on their own, but it will take a
while for that to happen. Until then, we will always need
a mission commander and space flight attendant.
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ASTRAX has dedicated training facilities, educational
systems and tools to train people in all positions
(photographers, chefs, singers, scientists, etc.) who can
work in space. The accompanying mission commander
and space flight attendant will be part of that system and
service.

We don’t anticipate these mission commanders and
space flight attendants to ever go away because human
activity will continue to expand in the future. This is
because as the human activity area expands, there will
always be a need for a support guide (or like a mountain-
climbing guide or Sherpa). The more experienced they
are, the higher level of service they can provide to their
clients' needs and the higher the success rate.

As the era of space travel begins, the needs in space and
the roles of support personnel to fulfill those needs will
become increasingly fragmented. The roles and names
defined here will probably change again, but first, here
is a summary of the various needs for zero gravity flight
by private passengers and the need for zero gravity
astronauts and commercial astronauts at this time. We
plan to revise this paper as we continue to monitor global
trends. We hope that this paper will lead to the
development of the private space travel industry in the
future.
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Abstract

ASTRAX’s zero gravity flight services are offered in several countries around the world, including the United States,
Russia, France, and Japan. ASTRAX, a Japanese private space services company, has been offering ASTRAX’s
original zero gravity flight service for general customers, not researchers in Japan since 2012, using Diamond Air
Services *small jets. So far, 21 flights have been conducted, and each client has fulfilled various dreams through zero
gravity flights. By fulfilling various needs and requests in zero gravity flights, we will be able to fulfill new needs and
requests in space travel. Therefore, based on these experiences and experiments, ASTRAX analyzes and predicts the
needs and desires of space travelers (what they want to do in a spacecraft, such as weddings, marriage proposals, model
shoots, commercial shoots, drinking parties, fashion shows, musical instrument performances, and music concerts),
and develops various technologies and services to meet those needs.

This paper describes the results of the analysis of customer needs in zero gravity flights in Japan, the issues derived
from the analysis, and the possibility of developing new needs and applying them to commercial spaceflight in the
coming space travel era.
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