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1. New Year Greetings / Self-introduction

Toshinori Kuwahara, Dr. —Ing.

Position:

2015 - Associate Professor, Department of Aerospace Engineering, Tohoku University
2017 - Technical Advisor, Nakashimada Engineering Works, Ltd.

2017 - Technical Advisor, ALE Co., Ltd.

2020 - Chairperson, University Space Engineering Consortium Japan (UNISEC)

2021 - Co-founder/CTO, ElevationSpace Inc.

Research Topics:
Space Development, Utilization, and Exploration by Small Spacecraft Technologies

29th Virtual UNISEC Global Meeting 3




2. UNISEC: University Space Engineering Consortium

What is UNISEC?

* UNISEC since 2002 is a non-profitable organization to
support practical space development activities in
universities and colleges, such as small satellite and
hybrid rockets. World-first two CubeSats XI-1V and CUTE-I
were UNISEC CubeSats. (2003)

XI-IvV CUTE-I

* Three main subjects: © University of Tokyo © Tokyo Institute of Technology

* Human Resource Development

* Technological Development

* Outreach.
* UNISEC-Global is established in 2013. 4R Development | Technological

Development

« COPUOS permanent observer 2017~

* UNISEC Visions ZN
* Vision 2020-100 \ ‘/

* Vision 2030-All Social benefit on the long run
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2. UNISEC: University Space Engineering Consortium

A e ————————————)
UNISEC-Global

* UNISEC-Global is an international nonprofit, non-governmental organization, consisting of local-chapters across
the world.

 Established in 2013.

* Permanent observer status of UNCOPUOS (The United Nations committee on the Peaceful Uses of Outer Space)
since 2017

* Aim to create a world where space science and technology is used by individuals and institutions in every
country and offers opportunities across the whole structure of society for peaceful purposes and for the benefit

of humankind.
21 Local Chapters with 54 POC.

Vision 2030-All

"By the end of 2030, let's create a world where university
students can participate in practical space projects in all
countries."
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3. Activity of UNISEC-Japan

= CANSAT
* CLTP: CANSAT Leader Training Program
Hands-on |+ HEPTA-Sat Training
Training * Hybrid Rocket

* ARLISS: A Rocket Launch for International Student Satellites
— + CANSAT Working Group
Practical * Rocket Working Group IZ> Commercial Rocket

Implementation |+ satellite Working Group Commercial Micro-satellites
— + UNISEC Academy — Space Engineering Lecture Series

, * UNISEC Space Takumi Conference / Journal
Academic : .
* Micro and Nano-satellite Lessons Learned Research Group
Research 7 .
Advancement * Publications
* MIC: Mission Idea Contest / Debris Mitigation Competition

Workshop

Safety Assurance Support

* Frequency Allocation Support (for satellites)
Various diverse events (Such as Space Job Fair)
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3. Activity of UNISEC-Japan

HEPTA-Sat Training

Host countries

9

Participating countries

®53

Trainees

400+

During 2017.10~~2019.11

€ Annual Training for Instructors € University (UAE University, Titec, etc.)
@ International Space University (France) € United Nation Workshop (South Africa)
€ SHSSP(2019,2020), SSP(2019) @ Science Museum

@ Japan International Cooperation Agency(JICA) (Japan) 4 Company
@ Space and Space related Agency (Kenya, Oman, etc.)
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3. Activity of UNISEC-Japan

G ———
CANSAT / ARLISS

 An ultra-compact "simulated" artificial satellite for Engineering hands-on training

* Equipped with control equipment and observation equipment mounted in an empty can weighing
approximately 300g or less.

* Since CANSAT can be released from the sky with a small rocket or balloon and lowered to the ground for data
collection and communication experiments, it is used in high schools and universities as a practical and

effective educational tool.
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3. Activity of UNISEC-Japan

CLTP: CANSAT Leader Training Program

Objective: CLTP is a training program for professors/instructors to
learn how to conduct satellite hands-on training by experiencing
whole process. Participants are expected to teach their students
after training. It has contributed to capacity building in basic space
engineering and technology.

Launched: October 2010
Offered: Annually
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CanSat Manufacturing Tesing Paper Craft Rocket
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3. Activity of UNISEC-Japan

MIC: Mission Idea Contest / Debris Mitigation Competition

Objective: The Mission Idea Contest (MIC) is encouraging aerospace
engineers, college students, consultants, and anybody interested in

space to share their ideas on how to use micro/nano/pico satellites,
and provides opportunities to present their ideas and gain attention
internationally.

Launched: June 2010

Conducted: Annually as PreMIC or MIC

* Regional coordinators from 45 countries/regions

* Four books were published as a part of the IAA book series.
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3. Activity of UNISEC-Japan

P ———————————
UNISEC Academy — Space Engineering Lecture Series

* UNISEC is offering a series of lectures for space development and utilization in Japanese. (English curriculum is
coming soon. )

Curriculum Map - UNISEC ACADEMY Online Lecture Series -

Design Process System and Operation
==

Instructions

UNISEC provides online lecture series about development, operation,

and utilization of micro and nano-satellites.

+ The online lectures are classified into satellite elemental
technologies, satellite system, and general technologies.

+ Durations of lectures are either 1 unit, 2 units, or 4 units. 1 unit is

Thermal Satellite Thermal Design H
Design and Analysis 90 minutes.
p— r— { e ] * UNISEC announces schedules of individual lectures, respectively.
Gontrol Orbit Design Determination and Control Trajectory Design + Registration necessary for individual lectures
[ — (—M"“ ropuisin Syetam . Acer_‘uﬂcate of attendance is provided for each lecture after
tocket passing the completion test.
[ Payload + Curriculum completion certificates will be given after fuffilling
nstrume - -
certain requirements.
[ Management nqu:mlrd nm'.i..g.._.?“
[Sahellihe HEPTA-Sat Training
Design
[- 1U CubeSat Design 1 { 3U--5U CubeSat Design
[ B0-kg-class Desp Space Exploration Spacecraft
Parts/ Srace Ervirorment and I~
[ i m .
Laurech Rocket Interface and -"""
litee Face 153 interface ‘_
Svatem Achvanced Svstem 8
B srpgar [ owmmem ]
[ Soace Do Resuations and ::
Dieboris IMitization Methods 2
[Tms Satelite Testine: and Satelite Testine and { Satelite Testine: and 1 ¥
Inspection 1 Inspection 2 Inescection 3 Inspection <4 k4
5
Soace Soace Law for Soace Soace Law Rekated 2
(= T
[ Sace Data/ Satelite Remcts Satsllits Mavization System Interreaticnal i
Busirmess Sensine ard its Anclications Marksting =

http://unisec.jp/service/lecture (Jp)
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3. Activity of UNISEC-Japan

Accumulate Best Practices and Encourage Competitions
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(20114 . BAL K22 IRL) (AARKZIE TS5 22 E {20(47;5‘%?—_L\$i) JNEL A (20204 KindlehR)
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R I 'Novel Ideas for Nanosatellite [nnovative Ideas for INVENTIVE IDEAS FOR INNOVATIVE IDEAS ON
JIIE LA (20054 T2 XFL <) Constellation Missions | Micro/Nano-Satellite MICRO/NANO-SATELLITE MICRO NANO-SATELLITE
(20124 . IAAHER) Missions] (20134, THE MIC3 REPORT (20174 . IAAHER)
ie 20155 |IAAHAR)

AA B0OQ s
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3. Activity of UNISEC-Japan

Micro and Nano-satellite Development Support

NISEC Micro and

MicroDragon

NEXUS I

% Univ. of Tokyo Nihon Univ. Uguisu
sz Jan 18,2019 Jan 18,2019 Kyushu Inst. of Tech.
’ RWASAT-1
Oct 29,2018 Apr 17,2019 /
g : FREEDOM Univ. of Tokyo
= AOVA-Veloxll 4
R Tohoku Univ. elox . Sep 24, 2019 (Launched)
STARS-Me WASEDA-SAT3 Nakashimada Engineering Works, Ltd. g’é‘fg“z'&sé o X Nov 20, 2019 (Geployed froms5)
: s i Dec 9, 2016 (Launched) o
22,‘32 33“30[)12';'“ 1TF-2 \geacs ng(m“{iaunmed) Jan 16, 2017 (Deployed from 55) Jan 16,2017 (beployed from 55) HiEaRE
. ‘ Tsukuba Univ. Jan 16, 2017 (eployed from155) ot Univ. of Tokyo
L Dec 9, 2016 (Launched) Jan 15,2017
‘3‘ ‘ Jan 16, 2017 (Deployed from iss) %
gr:ﬁ:zfa Gniv l- ja = Kyushu Inst. of Tech.
e s STiiNLERD ARTSAT2:DESPATCH Jun3, 2017 :
1 - PROCYON  ju\ishu Inst. of Tech, 1ama At Univ. and TRICOM-1R
Dec 19, 2016 (Deployed from ISS) ChubuSat-1 Univ. of Tokyo D);c : 2014. Univ. of Tokyo i f.
QSAT-EOS Nagoya Univ. et al. Dec 3,2014 ' Dec 3,2014 Univ. of Tokyo
. Kyashu Univ.  Nov6.2014 Chiba Inst. of Tech. Feb3,2018
S yushu Univ. A
TSUBAME Nov 6, 2014 ggg I?}‘Z“gfsun""
Tokyo Inst. of Tech a ChubuSat-2
HODOYOSHI 1 Nov 62014 t:ago]y; lZJg;VG etal.
; ; - eb 17,
ey Yo
! OPUSAT sukuba Univ. Teikyo Univ. Nihon Univ. Tohoku Urifv —
Osaka Prefecture Univ. Feb 28,2014 May 24,2014 T UNIFORM-1 2
ARTSAT1:INVADER Feb 28,2014 Feb 28,2014 May 24,2014 8 avama thiv. et a Kyushu Inst. of Tech.
1 Tama Art Univ. and Univ. ofTokyo June 19,2014 [ Feb 17,2016
@ KSAT-Il Feb 28, 2014 = ;,’ ;
Kagoshima Univ. 28 i
o s HODOYOSHI 3
Feb 28,2014 [ Bl Univ.ofTokyo

WASEDA-SAT2
Waseda Univ.
“May 21,2010

START-I
Kagoshima Univ.

Feb 28, 2014‘

UNITEC-1
UNISEC
May 21,2010

KKS-1 -~
Tokyo Met. College Of
Industrial Tech.

SPRITE-SAT
Tohoku Univ. Jan 23,2009

Jan 23,2009

PRISM
Univ. of Tokyo
Jan 23,2009

“ ‘
Cute-1.7+APD

=4

Negan"z"
Soka Univ.
May 21,2010 May21 2010

KSAT { June 19,2014
Kagoshima Univ. HORYU-II

Kyushu Inst. of Tech.

HODOYOSHI 4
Univ. of Tokyo
June 19,2014

Tohoku Univ. and
3 Wakayama Univ.
July 21,2012 (Launched)

May 18,2012  PROITERES
: Osaka Inst. of Tech.
. Sep9,2012  RAIKO

SEEDS (FM1)

Nihon Univ.  HIT-SAT ™ t5,2012 from I
5 XI-v Tokyo Inst. of Tech. 2 ct 5, (Deployed from I155)

STARS (KUKAI) cuﬁ; Univ.of Tokyo  Fety 22, 2006 Juli27;2006 Holiald st g1 oo, FITSAT-1
Kagawa Univ. i Oct 27, 2005 okkaido University
Jan 23,2009 Tokyo Inst. of Tech. Sep 23,2006 SEEDS (FM2) g‘i':‘go';g B“‘ g let

June 30,2003 [ '. Nihon Univ. ;

. Apr 28,2008 Cute-1%+APDII
Univ. of Tokyo Universit Spece Engineering Consorivm Tokyo Inst. of Tech.

June 30, 2003

Apr 28,2008

5.2017 0 Unkverity Spoce Enginesrig Consortum. Al ights reservect
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3. Activity of UNISEC-Japan

Examples of Advanced Small Missions

.. Earth Orbit Advanced
Advanced Small Missions Small Space Systems

« UNISEC member Universities are starting space exploration beyond the Earth orbit with
small space systems.

* PROCYON
* An asteroid flyby micro-space probe that was launched together with Hayabusa2 on Dec. 3 2014.

 Developed by the University of Tokyo and JAXA.

Space Exploration

+ ~70 kg, approx. 60 cm cube.
- EQUULEUS PROCYON

* A nano-satellite of the 6U CubeSat format that will demonstrate low-thrust trajectory control
techniques within the Earth-Moon region using water steam as propellant.

* Developed by the University of Tokyo and JAXA.
* ~14kg,10cm X 20cm X 30cm

© University of Tokyo/JAXA

EQUULEUS

- Motivation: Investigate miniaturized, low-power, high-performance on-board devices to “
realize innovative space development, utilization, and exploration! —— !
7

© University of Tokyo/JAXA
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4. Future Outlook
‘Vision 2030-All

“By the end of 2030, let’s create a world where university students can participate in practical space projects in all
countries.” — No one will be left behind.
Training Program Forum, Conferences, Technical

HEPTA — Sat Training competitions

CanSat Leader Training Program Mission Idea Contest

Nano-satellite Symposium

CanSat Competition

VISION 2030-ALL

Debris Awareness and Solutions Support Global Space Projects

Debris Mitigation Competition initiated by member universities

IAA Study Report: A Handbook for Post- UNISEC-Global Meeting
Mission Disposal of Satellites less than
100kg

WWW.unisec- ) whatwedo.html
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4. Future Outlook

* The activities of UNISEC have been developing for about 20 years
internationally and providing opportunities of space engineering education and
cooperation between the member organizations.

* Micro and nano-satellite technologies, which have been researched and
developed mainly by Universities and educational institutions, have reached the
stage of practical application, and has brought business development of
NewSpace.

* UNISEC poses new goals of space technology development and focuses on
ensuring the technology level of S&MA for small space systems, and promote
practical and rapid space development, utilization, and exploration.
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5. 29" Virtual UNISEC-Global Meeting

Program and Timetable

g S aiiac & Clssusicia ) IR

I = UU-L&. Theme: “Space Weather Research Using Nano Satellites”
Ime: 22“0 24'00(]8“
lamlary 21,2023 Date: January 21st, 2023

3

Time: 22:00-24:00 (Japan standard time, GMT+3)
Please check your time.(https://24timezones.com/difference)
HOST: UNISEC-Japan

Moderator: George Maeda

Tohoku University = A Kyushu Institude of
. KWSI‘“ UIIIVEI‘SIU y & g (subject to change, as of Dec 23, 2022)
Japan Time Title of presentation Presenter
22:00-22:05 |Opening Remarks George Maeda, ArkEdge Space
PEAKERS 22:05-22:15  |New Year Greeting Speech Prof, Toshinori Kuwahara, Tohoku University
22:15-22:25 Brief Intmd,ucm" on the importance space wearther Prof. Kentaro Kitamura, Kyushu Institute of Technology
research with CubeSat
2 ‘ ) = 22:25-22:40 | Geomagnetic Observation by Yotsuba-KUlover Dr. Shuji Abe, Kyushu University
Kyushu Institute of ISAS/JAXA Kyushu Institude of
Technology ; Technology
& 22:40-22:55 High-energy Electron Observation by PINO/Birds5 Prof. Iku Shinohara, ISAS/JAXA

Technology Demonstration Mission of SPATIUM- II

22:55-23:10 N o Dr.Orger Necmi Cihan, Kyushu Institude of Technology
Towards to lonospheric TEC Mission Measurement
S N : o ; ', ; gt 5 < 23:10-23:25 Q & A and Discussion for above presentations All participants
Space weather Research USI ‘ |\(||r ﬂ T re 2325-2330  |Group Photos All participants
23:30-23:50 Amateur Radio Satellite Communication Competion Prof Mengu Cho, Kyush Institute of Technology
http://www.unisec-global.org/virtual-meeting.html
23:50- 24:00 Announcement and Closing Rei Kawashima, UNISEC-Global and those who have announcements
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