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.

IAC-23-E3.IPB.5

INTRODUCTION OF COMMERCIAL SPACE R&D CENTER "ASTRAX LAB" IN JAPAN

Taichi Yamazaki @, Taiko Kawakami ?, Hirofumi Oiwa ¢

a CEO and Astronaut, ASTRAX, Inc., 2-23-17 Komachi, Kamakura, Kanagawa, 248-0006, Japan,
taichi.yamazaki@astrax.space
b General Manager, ASTRAX, Inc., 1-1-4-301 Mukogaoka, Bunkyo, Tokyo, 113-0023, Japan
taiko.kawakami@astrax.space
¢ CEO of HEAVY DUTY, 672-6 Kamakari, Inzai, Chiba, 270-1613, Japan,
*Corresponding Author

Abstract

The era of commercial space travel has begun, and the time has finally come for people around the world to go to
space. As more and more space travelers go out into space, various space service businesses will be launched, and it
will be necessary to develop technologies and tools to meet the needs of space travelers. Therefore, ASTRAX has
established a facility called the ASTRAX Commercial Space Research and Development Center (ASTRAX LAB) in
the ASTRAX Space Business Development Education and Training Center (ASTRAX Space Center), and is
developing various facilities and tools, including a space education and training simulator, to meet the needs of space

travelers in the space travel era.

This paper provides an overview and future plans of the ASTRAX LAB.
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Nomenclature

ASTRAX LAB: ASTRAX Space Research and
Development Center

1. Introduction

In January 2023, the ASTRAX Space Business Research
and Development Center (ASTRAX LAB) merged with
the ASTRAX Space Business Development Education
and Training Center to become the ASTRAX Space
Business Creation Research and Development Education
and Training Center (ASTRAX Space Center). This
paper presents an overview and future plans.

2. Overall facilities of the HEAVY DUTY Secret Base

The ASTRAX Space Center is located in the HEAVY
DUTY Secret Base in Chiba, Japan. The HEAVY DUTY
Secret Base is a rental-type settlement facility using
camping trailers and is operated by Cliff Oiwa. The
facility is equipped with about 10 camping trailers
manufactured by Airstream, Inc. of the U.S. at any given
time, and offers services such as long-term residential
rentals, short-term lodging, and rental camping trailers.

The facility's common spaces include an arch garage with

parking space for motorcycles and other vehicles, a
workshop for tools, a sofa lounge, and a stage and sound
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system. In addition, there are common toilets and
bathrooms. Water is pumped from a well and sewage is
purified in a septic tank. Electricity is provided by Tokyo
Electric Power Company and gas is provided by propane
gas. Each resident has individual subscriptions to Tokyo
Electric Power and propane gas, and individual optical
communication lines can also be installed.

The location of the HEAVY DUTY Secret Base is
strictly confidential, and only a limited number of visitors
will be able to locate it.

The HEAVY DUTY Secret Base plans to go off-grid in
the future by installing a solar power generation system
and solar water heating system. The ASTRAX Space
Center plans to go off grld in line with this trend
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Fig. 1 Outline of HEAVY DUTY Secret Base

Fig. 2 Overview of the HEAVY DUTY Secret Base

3. Overview of ASTRAX SPACE CENTER
(ASTRAX LAB)

ASTRAX Space Center (ASTRAX SPACE CENTER),
located in Sakai-machi, Sashima-gun, Ibaraki Prefecture,
merged with ASTRAX Private Space R&D Center
(ASTRAX LAB, located in HEAVY DUTY Secret Base)
in Chiba Prefecture on January 17, 2023. The newly
established ASTRAX Space Center, provides unique
space services while utilizing the facilities of the
HEAVY DUTY Secret Base.

The purpose of the ASTRAX Space Center is to
collaborate with private operators from around the world,
create, research, develop, educate, and train private space
services by the private sector for the private sector. The
purpose is to provide the platform needed to make it easy
for the public to go to space, to use space, to extend their
lives to space, to make space their economic sphere, and
to extend the sphere of human activity to the entire solar
system.

In order to achieve these objectives, the facility is
equipped with a variety of facilities, including the
following.

- Commercial spacecraft education and training simulator
- Educational training simulator for zero gravity aircraft
- Commercial Spacecraft Operation Support and Control
Center (Version 3.0)
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- Space station habitat training facilities

- Space suit replica

- Solar power generation and storage facilities
- Solar power generation and storage facilities

Section 4 provides an overview of each of these facilities.
For details, please refer to the separate papers.

4. Equipment

4.1 Commercial Spacecraft Education and Training
Simulator

It is now possible for the general public to board
spacecraft developed by private companies, and it is
envisioned that various missions will be performed in
space by different customers and passengers. In order to
ensure the success of these missions, ASTRAX has
developed educational and training simulators for each
spacecraft to support its customers in preparing for their
missions.

Currently, there are three commercial spacecraft
education and training simulators at the ASTRAX
SPACE CENTER: the first simulates Virgin Galactic's
Unity spacecraft, the second simulates SpaceX's Crew
Dragon spacecraft, and the third is a simulator that
simulates Blue Origin's New Shepard spacecraft.

These simulators are designed to educate and train space
travelers contracted for space travel and space service
providers using spacecraft. They are also used for pre-
verification and rehearsal for missions and content
specific to each space flight. In addition, it will serve as
a studio for promotional videos and photographs.

The simulator is a simple simulation of the interior of a
spacecraft only, and does not have the exterior of an
actual spacecraft or the functions required for space
flight. This is because the purpose of the simulator is not
to actually fly the spacecraft, but to simulate only the
functions required for the passenger's mission.

The main feature and advantage of the ASTRAX Space
Center is that each commercial spacecraft simulator,
developed separately by different private companies, is
located in one place, allowing users to use, compare, and
learn from each simulator at the same time.

In addition, the simulators can be operated from the
ASTRAX Space Mission Support Control Center, which
is described in section 4.3, enabling education and
training on cooperative missions with ground support
personnel.
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These simulators are actually used to improve basic
knowledge and image training for space travelers, to
educate and train space travelers and space flight
attendants, to examine and verify space missions, to
conduct rehearsals, to shoot promotional videos and
photos, to conduct educational programs for children,
and to hold facility tour events. The simulators are used
for a variety of purposes.

The functions of each simulator are described in detail in
a separate paper. (9, 22, 30, 48)

Fig. 3 Spacecraft Education and Training simulator
for Worldview Enterprises' VVoyager

Fig. 4 Spacecraft Education and Training simulator
for Virgin Galactic's Unity
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Fig.5 Spacecraft Education and Training simulator
for SpaceX's Crew Dragon

Fig. 6 Spacecraft Education and Training Simulator
for Blue Origin's New Shepard

4.2 Zero Gravity Aircraft Education and Training
Simulator
In addition to the commercial spacecraft training

simulator, the ASTRAX SPACE CENTER has a Zero
Gravity Airplane Education and Training Simulator.
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This simulator simulates the inside of the aircraft used by
ASTRAX for its zero gravity flight service in Japan
(MU-300, a small jet manufactured by Mitsubishi Heavy
Industries).

The purpose of this simulator is basically the same as the
commercial spacecraft education and training simulator
described in section 4.1.

Please refer to the details of this simulator in a separate
paper. (73)

Fi‘g.7 ASRAX Zero Gravity Aircraft Education and
Training Simulator

4.3 Space Mission Support Control Center

The ASTRAX SPACE CENTER has a private Spacecraft
Operation Support and Control Center. It is connected via
the Internet to the education and training simulators
described in sections 4.1 and 4.2 to support space
missions from the outside (on the ground). The facility
will be used to educate and train not only the spacecraft
crew but also the support personnel from the ground, as
well as to support actual operations during the actual
spaceflight.

This space mission support control center is the third
generation; the first generation was located in Kamakura,
Kanagawa Prefecture from July 2015 to July 2021, the
second generation moved to Sakai-machi, Sashima-gun,
Ibaraki Prefecture from July 2021 to January 2023. And
from 2023, it moved to a certain location in Chiba
Prefecture, where it is installed inside a camping trailer
and functions as a mobile control center.

For more details, please refer to a separate paper to be
compiled in the future.
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Fig. 8 Inside the 3rd Generation Space Mission
Support Control Center

4.4 Civilian Space Station Habitation Training
Facility

Production of the Civilian Space Station Habitation and
Training Facility, located in the ASTRAX SPACE
CENTER, began in February 2023. This facility utilizes
the rear part of the camping trailer where the Space
Mission Support Control Center described in section 4.3
is located.

In order for civilians to be able to live on the space
station, in a space hotel, on the Moon base, or on a Mars
base, they must become accustomed to living in a similar
environment on Earth beforehand. In space, people need
to live together in a circulatory system, using electric
energy and consuming limited water and food in the
limited space of a spacecraft or space base. This facility
is designed to provide education and training for such a
restricted lifestyle while actually staying and learning.
Education and training at this facility is also designed to
provide education and training for disasters on the ground
at the same time.

Electricity is provided by solar power facilities, such as
those shown in section 4.5, and the students also learn to
live with a balance between solar energy and consumed
energy.

The facility currently has a kitchen, work table, bedroom,
toilet, shower, storage, air conditioner, refrigerator,
microwave oven, screens, internet facilities, lighting
facilities, sound facilities, and Alexa control functions.
The system will be used to provide education and training
for life in space (currently it is still under test operation).
For more details, please refer to a separate paper to be
compiled in the future.
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Fig. 9 Civilian Space Station Habitation and
Training Facility (Rear of the 3rd Generation Space
Mission Support Control Center)
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4.5 Space Suit Replica

The ASTRAX SPACE CENTER has replicas of the
space suits and zero gravity flight suits worn when using
the respective spacecraft simulators.

- Two space suit replicas for Virgin Galactic's Unity

spacecraft

- Four replicas of the Blue Origin’s New Shepherd

spacesuit

- Three replicas of the space suit for SpaceX's Crew
Dragon spacecraft

- 12 zero gravity airplane boarding suits (not replicas,
but the same as the real ones).

The number of spacesuit replicas currently owned by
ASTRAX is not sufficient for the number of passengers
on the actual spacecraft, so we plan to gradually increase
the number of spacesuit replicas to be produced in the
future.

For more information on space suit replicas for civilian
spacecraft passengers, please refer to a separate paper.
[50]

4.6 Solar Power Supply Facilities

All electricity used at the ASTRAX SPACE CENTER,
including the Space Mission Support Control Center, the
Commercial Spacecraft Education and Training
Simulator, the Zero gravity Aircraft Education and
Training Simulator, and the Civilian Space Station
Habitation Training Facility, is currently supplied by the
Tokyo Electric Power Company, and solar panels and
storage batteries. The solar power system is used to
supply electricity to the ASTRAX SPACE CENTER.

The solar power facilities can be monitored using smart
phones and other applications, and can also be controlled
from outside via the Internet.

When the storage batteries are running low and the power
generated by the solar panels is insufficient, the power
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supply is switched to the Tokyo Electric Power Company
(TEPCO).

4.7 Various Mobility

The ASTRAX Space Center has a variety of mobility
vehicles (vehicles), including

3 vehicles of 3 types

2 motorcycles of 2 types

4 bicycles of 4 types

2 types of kick boards

3 space scooters of 3 types

These vehicles themselves are usually used for business
and daily life on the ground, or for space education and
training.

Long-term life in space not only requires dedicated space
mobility, but also requires familiarity with maintenance
and handling in case of breakdowns, etc. Therefore, the
purpose of the various ground-based mobility vehicles is
to familiarize the participants with the handling of the
vehicles.

For this reason, we dare to use older vehicles rather than
the latest models in order to improve our skills in dealing
with various malfunctions, maintenance, and repair
techniques.

We plan to use the vehicles not only for practical
purposes, but also for the development of mobility in
space.

5. Future plans

ASTRAX SPACE CENTER plans to add various
equipment, facilities, technologies and services as listed
below, and to use them to build a facility that can further
create various space projects, education and training, and
research and development.

- Development of the Spacecraft Education and
Training Simulator for Space Perspective's Neptune

- Development of the Spacecraft Education and
Training Simulator for Worldview's Explorer

- Space suit replica production

- Construction of ASTRAX LUNAR CITY simulation
facility

- Construction of a space ATV training facility

- Installation of a space bar (space food and beverage
service)

- Installation of solar hot water system

- Installation of water reclamation equipment

- Installation of hydroponics facilities
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- Remote control technology using Alexa, etc.

- Construction of a fully self-supporting facility

- Construction of disaster prevention training facilities
and educational courses

In addition to the Space Center, ASTRAX also provides
various platforms for the creation of private space
projects. Eventually, all of these platforms will be linked
together so that anyone in the world can use them easily
and inexpensively, enriching both life in space and on the
ground.

6. Conclusions

In this paper, we have presented an overview of the
ASTRAX Space Business Creation R&D Education and
Training Center (ASTRAX SPACE CENTER) and its
future plans.

In the future, we plan to further subdivide each of the
facilities and equipment, and will publish updates on the
status of each in separate papers on a yearly basis.
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Abstract

The era of commercial space travel has begun, and the time has finally come for people around the world to go to
space. As more and more space travelers go out into space, various space service businesses will be launched, and it
will be necessary to develop technologies and tools to meet the needs of space travelers. Therefore, ASTRAX has
established a facility called the ASTRAX Commercial Space Research and Development Center (ASTRAX LAB) in
the ASTRAX Space Business Development Education and Training Center (ASTRAX Space Center), and is
developing various facilities and tools, including a space education and training simulator, to meet the needs of space
travelers in the space travel era.

This paper provides an overview and future plans of the ASTRAX LAB.

FIANSDH

EEFERITERNMEED. WLOSLERFOANELENFHICTIEFERNOTEELEL, DDA DFEHIR
TEDNFHICRUBELTUNKE, SESELFHEY—EAZENIE LN, FERITEDZ—XIIEZB7HDHEHHTPY
—VOBRRNBEERH>TEET, #CCT ASTRAX Tld. RMIFHEEBXAEHFTIBLUI—HIC. REIFHEWAR
RSt A— (ASTRAX LAB) ELVOIEEREILS LI, FERTHFROFERTEO_—XICKADLH. FEHFI
BYIAL—H—EQLH. SESERHRB Y- ORAREETEOTVET,

AEXTlE, ASTRAX EFIFEHEEMEMFELII—(ASTRAX LAB) DBEESHZDFTEICOVTENLVELE
7,

Keywords: ASTRAX LAB, R&D Center, Commercial Space Business

RICHNET . HEAVY DUTY RE Eith(d. BAFER
ERICHD. DIIKRERNMEEELTVS, FroEVT b
L-5-&RIRULCERREERERTT . BEMICE,
REDIFAN-LHOFvIEVT M —5—HEEE10
ASTRAX RMIPES XHAME Y5 (ASTRAX 2 gpgissnchn. SMREAERS., IEL.
LAB) (3. 2023 1 AIC, ASTRAX REIFEERAIE | v n )+ 0 0Py FL—5—BEDY—EREToTIE
LHEIMEVI-LEHL ASTRAX RIFEERE 4 ”
EMRARBFINREY 53— (ASTRAX FEHEVE-)

Acronyms/Abbreviations

1. [ZGHIC

(CENELT, RIRX T, TOMEE S ROFHEICDL
THRMTLET,

2. HEAVY DUTY #EEth & (K%

ASTRAX RHIFTHEXREMERARBFTIIEL S
— (ASTRAX FHTUA—) [ZHEAVY DUTY #Z5 & ih

IAC-23-E3.IPB.5

EERDIERAR-RELT, P-FHL-IHHD. RERIC
FE-AH-)IUDBEDEIEAR-APTEEARGENEZSD
IR VI7—390I, AT IPEFEREBELEHES
NTWET . SoHIC, HADMLUPNAL-LEHDET .
KiFFHFKERVTTHA LIFTHD. FTKIIFHILET
FIELTWET, BRIRREBNOBANMERATE. &
e AARTANVHANMERTERY . ENENFEFEER

Page 13 of 23


mailto:taichi.yamazaki@astrax.space

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.

BREHAETONVHAICE R CEZETERLOICHEHTW
3Eh. HBEEEBLERICKRETEETT,

HEAVY DUTY #ZE#hDIHFTIEBIESNTHI. B
PNIZEARE UMERT R E TN TERNLDICH
TWET,

Fz. HEAVY DUTY #ZHEM(E, §&. KIEHLEF
AULEY—5—REBEIATLPY-S5—HRERFELREER
BT ET. 77T )y MEEEHTLCETE T, ASTRAX
FHEVI-EZORNICEDETEITUYREEEDHT
IXFETT,

o = A
| [ » ‘-"'eﬁln.

ar

1
v

S oo I i Rt el

~." i o
i35 1

.......

g -
i 5 2 J \
! N | (X < - N
s B 3
N = . :
Wik, : 7 W <
\ “ PRy ¢ ]
> p - &
HOM I WHLYHRELY 27 2 AN, 29 SEHI BTN,
THEHVLE) SARLNLBOMN, BUAISIWAT, & TARANENNLEL 25, HEAVY DUTY

1 HEAVY DUTY W#EEhilE

IAC-23-E3.IPB.5

2 HEAVY DUTY #ZE B E K

3. ASTRAX SPACE CENTER (ASTRAX LAB)DZ
HHE

R IR EERIERTICH o7z ASTRAX REFTHEEB XA
EHGIELYI— (ASTRAX FHEUA—)(F 2023 &£
1R 17 BICFEEREMICHS ASTRAX REIFHEEE
HEEFEEUA— (ASTARAX LAB-HEAVY DUTY ##
FHEMA) ESHL. FTLC ASTRAX REIFHEEX£E
EMERAELFTINZELYS— (LY ASTRAX FHEE
VA ICEFNENDDELE, ASTRAX FEHEVA-E.
HEAVY DUTY #ZEEMODEREZFIRALOD. B
FEI-EADREZITOTVET,

ASTRAX FEHtVA-NEMIE. HRZEORRBOE
(EFLH AL REICLZRBEIOEHOREBIOFHEX
ZEIEL. AEL. FAFEL. ZAEL. JETZENTED
SOUCTBHETHN. ZDFHER. REIDAICL>T—HEA
NEEICFEHICTITRLOICL. FEEFABAL. FHFT
HEBEICET. FEEREFBICL. NEOFEMHEEE
AERERFETLHIFREDICHEERZTSVNIA—LE
RETIEBRIELTVET,

EERRICIE. EOBMERIRITZEHIC. UTOLIT
BRABRFENIAESNTVET,

-REIFERHEIZE L5
BEARTHEEBEIEYI2L—5—

- REFHEMERAXZEE I3 — (Version 3.0)
- E M EE IR

-FEHRLTUD

-KEHFRE-EEXH

B FEEEYT4

4 BIZENFNOREOWMEESRBALET, FMICO1T
(E. BIERXICEEHTVBDTEELES LTS,

4, BFERRAE

4.1 ERFERBEFINHEYIL—5—
EFLTELRRETIFERMIC. —BABETEIEN
ATREERD, ENFNORBEEPIEERE(CLOT, A BIY

DAVNRFEETITONRCENBESNTINET, ELT. Z
NoNIVYIVEEEICHRINSEREHIC, ASTRAX T

Page 14 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.

F ENENOFEROLAFINFERAOYI2L-3—%H
FL. BEOIVVIVOERFYR- FETOTVET,

7. ASTRAX FEHEEVA—AICZ. 3TEFEOREFH
MOBBFINEYIAL—-3-HLHNET, 12BRT7—IY
FyI30T490OFEEMI-T(5EHLEYIAL—4
—. 22BRAR-Z X #HOFEMIIL— 5T &EHEL
EY2ab—4—.3 2BRIN—FVIOFEMI1—
IINN—-FEERLEYIAL—3-TF,

NbDYI1b—A—F, FERITICRML TS FEIR
TELPFEHREFMALLFEY -EAEITIERELL
EHRBELIITETZHDLDOTY , £z, ENENDFEHY
F4 MUy Yav U T YD HDERIREE )
N=HIBEICHFIRASNET . ol TRE-Yavmig
PEEMRFZAIIFELTHHEELET,

Y3L—5—F, FEHMORNEOH &/ HHICEE LT
LWBEDTHD. RRDFEMDLIBIED, FERIT
EITOHDHEEERALTWERBN, NI, ERRICFH
MRERETENBRBOTREL, FEMICERT S8
BEOEHOYIIL—E-THRIH. BREDIYVIVIC
WMEEBIHAEDH PBRINTNBZNTT,

ASTRAX FHTUA—TIE. ThFNOERELENFI <
[CRAFELTWVBENENORBFEMROII1L—4—H1
FRIICERESN TN, RFICENFNADOIIIL—4
—ZFALED, LLEE LD, B2SENTEIENHZKRD
BHETHIFIRTT,

Fi. 43 ECHATIREFEMERIIEEFILYA
—hBEARL—Y3aVTRENTE, th LOZIEHEEDE
EIyoavloWTHEE - T 5N TRETT,

ERICINHDYI1L-A—-EFALT. FERITED
ERRMBE ELAA-I I —ZVT | FERITEPF
751 NPTUSY FOZEBE PIRR. FHIvIaV0ORE
PIREE. UN—YIL, TOE—DaVBREPEEDRE. F
HEEIHEEFTOTS L, BREFIRY MEDRTOHNT
V&Y,

ENENDYI2L—HB—-DOHEBECOVTIE, B/ THD
CHEATLTLVB DT, E0ESHRU TS,

IAC-23-E3.IPB.5

B 3 )b R a—T V8754 XA OF EMRA Sr—
OEE I L—5—

4 Jp—=IoFXeIDT1vI D 1-T1 O EIED
alb—Ah—

Page 15 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.

B 5 AR—2A X ttDFHMIIN—FSTV0EFilFED
ab—Aa—

/ A
B 6 FN—AVIVHOFER-_1—V1/\—- FOHFII
#WY31L—5—

42 WMEORTHBENEYI2L—H3—

ASTRAX FHtVA—ICE. REFTHEMEFTIFE VI
L—A—0hic, |MEARITHEHBBTINZEII2L—3—1
HNET,

NiE, ASTRAXHBAREARTITo>TLVBEE IRITY
—EFATHERALTV R (S EE T8/ R 1y
MU-300) DR EREEEELEE DT,

ZOYIaL—-45—0BMIE. 41IETEN UV-ERFEER
HEINFEYIAL—3—EREARWICEUTT,

COYIAL=E—(I2TH, BRI TeEMZEREIT LT
BNT, THboESMUTESL,

IAC-23-E3.IPB.5

7TREORITHBFIEYI2L—5—

43 BEIFEERAXZEREHRTEY Y-

ASTRAX FHtVA—(CIE. REFHMERZEEH
tUR=ELWDEDEHNFET, I, 4.1, 4.2 IETHENL

EHEINEYIIL -5k, AV8— %9 NTHERL. S
(4 1) DBFEIIVIVEY - M BLHOLDTT .

Page 16 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.

BROFERITOR. FEHMICERISALZITLE i
EhoYR— B AOHEE LIIR. ELTEEOZERD
XBELITILHOFEEICBIET,

COFHEMEAXEERtLYI-E3RBETT, 1KE
(X, 2015 & 7 Ahb 2021 F 7 AFTHTIEHEET
(CHNFELE, 21K BIF 2021 FE 7 A5 2023 FE 1 BFT
RIRIB IR S EBERT(CFENZE L, 2L T 2023 &Ehbld.
FEEERICED., FvUEVT N —5—RHIRESNT
BN, BHEEELERICUI—ELTHEELET,

FHHICONTIR., SRARBXICEEDHEIDTESES T
LTLIZELY,

\- _!

1 =
83 B REFERERAZEEH Y —RNER
4.4 B & i B 4 Sl fek e 5%

ASTRAX FHTVA—-RNICH REFEHE M FEIIE
MEE%IZ. 20235 2 AhoHENIRENELE, COMEER
(F43IBTHRNUERMFEMEAXEEH YN
REBINTWBFvIEVT FL—5—0% A S EFIAL
TWET,

REIADNFEERAT—VavPFHATIL. BEmE#DPX
EEMBETEFTERLSICHZEHICIE., FHIICH £
TRBORETEFTTIECENTHRLENHNE
T, FEHCE. AlE. FEMBPFEHEMDRELNZZERM
DHRT, BAIRNF—%FAL. BonzKrBHEEHE
EULBHS, BIREVATLODTHRELEFEZINE

IAC-23-E3.IPB.5

BHNET , EIVEHIRSNIEAEEDTZHDHF LIl #E
E9BHEHIC. RRICE R ULBHLZEATIKEHDIEER T
T, T, COMERTOHF LIRS . REF(CH ETOK
EROHE - IBEITOITENTERLICHO TVET,

BAR 45 BICRIKEABRREGEEFALTS
D KERXIRNF-EHBIRNFT DNV AEENBH
bAEETHELFUFET .

COMEERIE. BAE. XF9F U FET-TIEEBHE. AYR
=L, MU, o%D0—_ Ik, I73V. BE. EFL
VI TAATUA A=y bk lE. BEARE. B2
&g, PLOYICLBIY FO—IVERERED HD, EhibE
F->T. FEHTCOEEDLHOHTINEZIT>UKTE
T (REGFECRBERGFTT)
HMESERFEDDIFTEDA R ESEBL TS,

Page 17 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.

|/ |

\ . -
B 9 RMFHEMEEIEER (SKE RMFHEK
BRXEEH I -%E®)

45 FHERLTUN

ASTRAX FHtVA—ICE. EhEFNOFEMYI1L—
A—FIBATRBICERT?FTFHRPEZTAERERD
LF7UBABEESNTLMET,

=3IV YI DTN DFEMIZT AOFHR
LFUh2%&

TIN—=AVIVHOFEMI1-V1 - FAOFHRL
TUh4%&E

s AR—=2A X #DOFHEMDI—FSTVAOFHRL TS
3&

BB ARTHEARER (LTVATREERMER )
12%&

BH. ASTRAX TIREMABLTWRFEHERLTVADE
W, EEOFEHEMOEREAKICEITLELED, §
%, BRICHELTNE, BPLTUKFETT,

REFHEMERAFTHERLTVAOFEMICONTIE, 3
WX [50]2 5 UL TS,

IAC-23-E3.IPB.5

4.6 KB BN R

REFEHMEAXEEH LV I-  REFHEREE
AEYIAL—8— BEARITHEFTIRDI2L-43
—. REFHEEMEEIRERBEEET. ASTRAX
FHEVA-THEATIIACOERME. HERRRE
OhbtEESNSBAE. V-5—/IRIEBEMICLIK
B ERRFEeHALTNET,

AERERRRER AX—bI2VBEDPTVr—2avIc
INIKREERL, 13—y MEBUTHERN GOV A
—IFBHELTEET,

EEMOBENDLBIELTET, ho Y-7— 13D
LOREBNENGIMGEEICE, REREANLGDE S HE
(CEINBATHEALCVEIN, SR, RLICKBAE
REREEERLTVE. TR2(CKEAZITEANHKZ

BLIILTUKFETTY,

4.7 ZEBELYT4

ASTRAX FEHEVA—-ICE. UTOLIBHRRBEE)T
1IN BNET

-BEEIEEIS
FA—FNM 25825
-BEEATERE4 S
-XyDh—K2%@E 2 A
CFHAYV-4—-3FFE3E

NOoDEVMBKRE., BEGHB ETOERLERE. &
BVIFHHAFLIRBECFIALTVET,

FHCORYPEFETR. EROFHEEUTHLELR
BRIITHLL AVTFIVAPHER O ISBEICHIENT
BLENHBZH . HRABH ETOEE)T1ZFI AL
T, ZEYOJRNEBENTHCEEBELTNET,

Page 18 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.

O, FEDFEINTEEL HA T GLEIYE
FIATEHCET, RABEEADH EPAVTTIAME
BEMOR EEEHNTVET,

KERAMICESLZEITE, FHTOEEUT1ORAEICHF
AUTUNXFETT,

5. SHEDFE

ASTRAXFHEUA-TIE. §&. UTICRITH AL
EOMEER. FATPY—EAZEBMLTNE, FNoEEST
SHICHKRABTFHEBEZEE. HF - IE. HEREN
TERIMREBELUNKFETT,

AR=AN=2ARDTFATHOFEMKR T F1—VD Y32
L—5—B%

D=L REA—#OFERIDATO-5—DYIaL—4—
3k

-FERLTUDOHVE

-ASTRAX A VT HEHEERDIEE

- FEHNF IR EROEE
FEN-(FERBREY-ER)D%RE

- KGR GERIBEDHRE

KBAEEEOHRE

KPR EORE

P UOH IR EICL =R T

SSEL BN REROEE
KR R U E BREDEE

Fz. ASTRAX Tld. FHEVA-LSI, H4A B RM
FHEZREDZHDTS>Y I I4—LERELTNET,
RIEMICE, ZPNoDITATEEL, HRDDHEH,
B(IZZM@IC. #FnNoDTI39I4—LEFIATERLOIC
L, FEHEH EOEFERESLEENMIHBELICLTIK
FETT,

6. #ER

ARFHXTlE, ASTRAX REIFHEBXERIEMERFEL
Bil#EtLU5— (ASTRAX FHEVI-) DB EESHOD
EEEMNLELE,

S FNFNOEEPREICONTELICH DL EST

W, ZNFNDFEMRICOVTH R DR XICEEH T, BE
BHRAERRLTUNKFETT,

BEXM

IAC-23-E3.IPB.5

FRIERZERX

(1] REEFEFERITIEHRFEE IR AORMAIC
2LV C

[2] Overview Of ASTRAX Space Services Including
Over 50 Space Businesses,
50 U LDFHBEXEED ASTRAX DFHEBXOHE

[3] ASTRAX Zero Gravity Flight Services In Japan,
BARICHTH ASTRAX BE ARITY—EA

[4] ASTRAX Lunar City Development
Project, ASTRAX B@E#&mEARIOIIH b+

[5] ASTRAX Space Services Platform By Using
Blockchain Technology,

IOV FI— VM EERUVETANYIAFEY —EA
Ty 71— L

[6] ASTRAX Universal Service Platform By Using
Blockchain Technology,

JOvhFI—-UiifiEERLEZ ASTRAX D124l
F—EATIYTA— L

[7] Mission Control Center To Support Commercial
Space Missions And Passenger’S Activities Inside Of
The Cabin,
BERFEHIVVIVERBEORNEDEXIET Iy YAy
dvkA-ibeos—

[8] ASTRAX Academy And Space Business And
Space Flight Support Educational System,

ASTRAX ACADEMY EFHE YR A - FEHMRITXIE
BEVATL

[9] Mission Support Control Center And Suborbital
Spacecraft Simulator To Support Commercial Space
Missions And Customer Activities,
BEFHIVIVEBEREBEXIETSIVVAVXESE
e -y IA—ERFEMYIIL—A

[10] Zero G-Naut And Mission Commander To
Support Commercial Space Missions And Customer
Activities Inside Cabin,

Zero G-Naut EBEEFEHIVVAVEBEEHEXIETS
SOVEVE VL EXE )

[11]* Space Scooter”: Space Mobility System Used In
Space Hotels And Space Stations,
[AR=2AAD—F— | FHIRTIDPFEAT -3V CER
SNBZFEHBEVATL

Page 19 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.

[12] ASTRAX Lunar City Development Project 2020,
ASTRAX AE#HERTOIID b 2020

[13] ASTRAX Lunar City Economic System By Using
Blockchain Technology,

JnvhFI—UiiiEiE AL ASTRAX AE#HEE
AT L

[14) ASTRAX Space Service Catalog System For
Space Tourism,

FEHRITOEHO ASTRAX FHEY—EANIOT VAT
L

[15] ASTRAX Universal Service Platform By Using
Blockchain Technology,

JOvOFI— Ui EERLEZ ASTRAX 2ZN—H)LY
—E2ATIv I L

[16]) Experience And Lessons Leaned From The Covid-
19 Problem In Japan And Application To Space Travel,
HA® COVID-19 RN o EEREEGEN . ELUTFH
HRATADE A

[17) Zero-G-Naut And Mission Commander To
Support Commercial Space Mission And Customer
Activities Inside Cabin,

PO G MITLEIYYAVARVA—H BEFEHIVYAY
CHEBRFHEHATYR—M3

[18] Creating A New Business Of Space Flight
Attendant Service & SFA Academy,

AR=2TF4 R PTIHY M SFATHTI—ELHFTLLE
JXADEH

[19] The Importance Of Kimono In Space, =8 CDi&E
MOEEH

[20] What Women Need For Space Travel,
THENFEANTIHICBHLELRIE

[21]JASTRAX Lunar City Development Project 2021
ASTRAX REYT/4RETOYID b 2021

[22)Commercial Space Mission Support Control
Center and Suborbital Spacecraft Simulator to Support
Commercial Space Missions and Passengers Activities
in Space
BEFHIVVIVEFHTCOBREEDTBZYR— T
BLHOEEFHERIEERLIA-HTF-ESIL
FEMIIL-53-

IAC-23-E3.IPB.5

[23]Initiative of development of the Solar System
Economic Bloc by Using Blockchain Technology
JOvoFI— Ui EERUERGEREFBEREERE

[24])Space Fashion and Space Culture in the Age of
Space Travel and the Possibilities of “Space Hagoromo”
FEHRTHROFEI7YVAVEFEINF—RUF
HPKR O HEM

[25]Making ASTRAX ACADEMY Online and
Multilingual
TASTRAX ACADEMY |0Z V51 LE L EEE1L

[26]Potential Future Plan of Space Izakaya as a Place
to Create New Private Space Business

B REFEE VX ARBHOZELTOFEREEED
EESE:

[27]Fostering Universal Human Resources and Super
Newtypes for the Space Age
AZN-HYIAMOEREFERROA—/I—21-51
TnERL

[28)Demand and Supply Matching by the ASTRAX
LUNAR CITY Business Community and Residence
Club

ASTRAX AEIYTADEIRAI1ZTAELITIADS
AT a5 OS2

[29]Outline of ASTRAX Private Space Business
Creation Education and Training Center
ASTRAX REIFHEXEIHAFIIRE I —OHE

[30]Prototype plans for various commercial spacecraft
training simulators

SESFLREBAFTEMIBEA VI AL 20
]

[31)Experiments on Coloring Soap Bubbles under
Microgravity
WNEATTOIVRY EDERICEETHEER

[32]Study of the selection of location for commercial
spaceports in Japan
ARICHIIEEFTHEDILMETEICEHTEHE

[33]Space Radiation Shielding by Water Dome in
ASTRAX Lunar City on the Moon

ASTRAX RE Y TADIA—5— F— LICLBFHBSTHR
DERK

Page 20 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.

[34]Introduction of a practical example of ASTRAX
Lunar City mapping with Minecraft and its linkage to
Economic Activities on Earth

M1 UD57 MefEofz ASTRAX BE Y T1DIVEITD
EE Atk E OREFTEEEDEEDEN

[35])Development of a Civilian Spacecraft Interior
Simulator Using Minecraft

RAVDI7 Ve AV RBEFEMAIBYI2L—2—0FH
ki

[36)Proposal to Add a Space Economics Subcommittee
to the UN Office for Outer Space Affairs' Committee on
the Peaceful Uses of Outer Space(COPUOS in
UNOOSA)
EEFHBOIFHEMOTEMAMAICETIZEES)
(COPUOS in UNOOSA)ICIFHZF/NEE S 1FBM
TRIIRE

[37]The Gender Gap and Its Impact in Manga, Anime
and Other Space Creations
IVA-PZABEDERBERICBFR Y1V —-FovTfE
tOFE

[38]Career Design in Space - From Challenged to
Challenging
FHTOFYIT7THAY - RERED OBREREAN

[39])The Effects of Using Minecraft to Teach Children
about Space
RAVDII M- TFELLBICFHEHR AR

[40]Maintaining the Health of Pilots and Crew
MOY DI —DRE R

[41])Consideration on the Creation of a Chicken Egg
Market at the Moon Village
AEELYYTORIMTIZORIRCOVVTORE

[42])Consideration of the future prospects of the Space
Flight Attendant (SFA) profession with the expansion of
space travel marketing
FERTI-TTAVTOIEKRIHEIAR-2TF TP TV
B (SFA) ELVIBEEDFEMEICONTOEE

[43]Problems and Solutions that are Preventing More
Women from Becoming Space Tourists
FERTECLS —REEEBLT LT TSR
RERERRAE

(44) ATHEZFERAUVCFERROFNESHR
BEZ(DVARINITPVT —2avYATL)

IAC-23-E3.IPB.5

(48] &I EFHEY-EAT7IEAYTIT—2a0Y—-)b
IASTRAX U2U (Universal User Interface) |

[46])Development of a Teripper for intra-spacecraft
transportation,
FHMANBEAT )V DR FE

[47])Possibility of Zero-Gravity Flight Service by MRJ
(Mitsubishi Regional Jet),
MRJ [CL B HEE NRITH—EADTIREM

[48]Development of ASTRAX commercial spacecraft
education and training simulator,
ASTRAX RIFEMEAB IR YI2L-3-0FFE

[49])Development of Space Shower,
FHIYI-OFFE

[50]Production of space suits and replicas for space
travel,
FHRTOLHOFEHREL TUDDOEE

[51JADVANCED SPACE SERVICE ACCESS
APPLICATION TOOL ASTRAX UNIVERSAL
USER INTERFACE (ASTRAX U2U)”,
SEDFEHEY-EAFAT7TIT—Y3a Y-l TASTRAX
Universal User Interface (ASTRAX U2U) |

[52JASTRAX Solar System Economic Bloc Concept
using NFT and Metaverse Technologies,
NFT EX 1 —AHAMTICED ASTRAX KGR EFEE

48
G}

[53]Development of a Real-life (Analog) ASTRAX
Lunar City Construction Project in Japan,
BARICHIBU7IL(7HAY)ASTRAX AE Y T8
FHE

[54]Multilingualization of ASTRAX ACADEMY,
ASTRAX ACADEMY D& E3:E1k

[55]Possibility of zero-gravity flight and space flight
by people with disabilities,
BEHRNECLDIBENRITEFERITICHTD RN
[56]Development of Space Toilet "Space BENKING"
in Japan,

FHAMLUIFEAYFIT 10O

[57]Disaster prevention and evacuation technologies on
Earth and their application to space travel,

Page 21 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.

HhER_E DA K - B 3 AR R AT T H RITADIS A

[58]Cleaning Methods for Reusing Clothes in Space,
FHCKBEZEINATILHOREAE

[59])How to Go to Space with Different Hairstyles,
SESFEBAT A TFENTCHE

[60])Research on Psychological Changes and Growth of
Children through Education Related to Commercial
Space Business,
EEFHEXCAEVZHECLSFELDODEME
b-BRICEAT MR

[61]What do they need for a space museum?,
FHII-ITLDLERLOE?

[62])Establishment and development of a lunar
community and activity space by children for children,
FELICLZFELDZHOAEIIAZ T4 EBZERD
BERE

[63])video editing services for space travellers,
FHRITEOZHDETAHREY—EA

[64]technologies on a transparent restroom could be
used for lunar habitats,
EBAG M LOFEME, AEEMICEIGATES

[65JASTRAX Lunar City Project 2022,
ASTRAX R@EYT470Y1D k 2022

[66])The need for a space version of hand signals, a
communication tool for space travelers,
FEHRTENDIIAZT—2avY—Ib, FEIRNY FIY
FIOWHEM

[67]Photography services and techniques required for
space travel,
FHRTCLEGTEERZY —ER- 51l

[68]On images of the universe influenced by manga
and anime,
IVARPZADEEEZIEFHERICONT

[69])A space education program to solve the shortage of

commercial space teachers in Japanese schools,
BADERICHTS REIFHBMT R efHT N
DFEZEIOTIL

[70]How to capture the cosmic diversity that is coming,

NHBPOTUBFHDSHRMEEE IR AN

IAC-23-E3.IPB.5

[71]The Role of Space Flight Attendants in Large,
Long-duration Space Travel,

KR - REBBOFERITICHTEIAR-ATF1 7T
IRV D& E

[72])Proposal for a business model that enables and
encourages older adults to travel to space,
EREOFERITZER - RETIEIXAETIVOR
ES

[73]Development of ASTRAX Zero Gravity Aircraft
Education and Training Simulator
ASTRAX BEEARITHEBFMNEIIL—-H5—-0OFHHE

[74]Developing technology for drinking chilled
carbonated beverages in space
FH CTRESRHEROTHORIM R

[75]Development of commercial spacecraft education
and training simulator using the Metaverse *3/\—2%
FALCERFERAEINREYI2L-2—0FRF

[76]Construction plan of ASTRAX LUNAR CITY
Simulation Facility in Japan BAR(Z$H(11% ASTRAX B
EYT4Y32b—YaViER DB EETE

[77]1Development of the space toilet called "Space
Benking" 2023
FEAMLUIFERVF VT 10 2023

[78])Introduction of commercial space R&D center
"ASTRAX LAB" in Japan

BAICHTZ REFHEFAFE LI -TASTRAX LAB(?
ASYDATIN) 1OFEA

[79)Analysis of passengers' needs and demands of
ASTRAX Zero Gravity Services and application for
space travel services
BEARTI-CLACHTIRED_—X-ELDHHTE
FHKRTY-EANOEA

[80]The senses and creativity that can be achieved by
bringing entertainment in space
FEEBMTIVA-TAAV MR TBETHELND R
RERIEM

[81]Technology, problems and solutions for drinking
alcohol in space
FHERTHBEHRURICLEGHRMEBERB LU
fER A &

Page 22 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.

[82]Technology, problems, and solutions for space
travel meals as represented by "yakitori", grilled
chicken

BERICHRNZIFHRITTOREICLELR K
FRERBLURRIRAE

[83]The Possibility of Developing Japanese Culture
through “NATTO” in Space
FHEMICHTPMEZE LB ARILDREEFDATAE
%

[84]Local revitalization project to turn my hometown,
Komono Town, into "space town"
HBOIMEFETZ S EHORT (ST B AEMIETOYID
|\

[85]Methods and Practices for Introducing Private
Space Education Programs into Japanese Schools
REFELZEFIAISLEEROERBIBZICEATD
FHEEREK

[86]Development of a "lunar pattern okonomiyaki"
baking method to help promote tourism in a lunar city
AEYT/OENIRBCER TS A ERREITFH B
EIDBEETTRAF

[87]Space Education and Nutrition Education Using
"Solar Planet Takoyaki
[KGRBRELIGE I ZFALVCTFEHAE RS

[88]Application of activities on luxury cruise ships to
space tourism vessels
SEEMATITIETIADOFEEALMADIEA

[89])Astrology in the Space Age: What will happen to
the horoscopes of those born on the Moon?
FHRRLHTSLHZM AEFNOADRARI-TE
ERBBD?

[90)Exploring the Concept and Potential of Space
Museums for Preservation, Education, and Tourism
RE-HE-BAOHOFEHEIL—I7LOIVET M
AIREMEZIRD

[91]Building a Lunar Community for Children:
Challenges of Cooperation and Simulating Team
Building FE£OEHD AEIIAZT4I<D: HHAAND
BEETF— LEIVT 40T DR RER

IAC-23-E3.IPB.5

Page 23 of 23



	References
	Reference to a conference/congress paper:

