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International University Space Community 

ñUNISEC-Globalò

Training Program

-Sat Training

CanSat Leader Training Program

Forum, Conferences, 
Technical competitions

UNISEC-Global Meeting, 
Mission Idea Contest, Nano-
satellite Symposium, CanSat

Competition

Debris Awareness and 
Solutions

Debris Mitigation Competition

IAA Study Report: A Handbook for 
Post-Mission Disposal of Satellites 

less than 100kg

Support Global Space 
Projects initiated by 
member universities

28 Local Chapters, 
Points of Contact in 70 countries/regions 
200+ University, 12 Corporate Members

UN COPUOS Permanent Observer (2017-)

http://unisec-global.org/



Dawn of 

Micro/nano/pico-satellites

(example of Japan)

From CanSat to CubeSat

1998 2003
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Satellite Design Contest (1993-) 1st step paper work training

USSS University Space Systems Symposium: 1998-)

Real satellite projects formed by Japan-US students

CanSat(1999-) Sub-orbital(4km) experi-

mentof quasi-real satellites. Real operation

CubeSat(2000-): Real Pico-

satellite to be launched to orbit

Various projects by many universities and start-up companies

1998

1999

Japanese ñInitial Phaseò History of 

University Micro/Nano/Pico-Satellite Activities

1993

2002

2001

2000

2003.6 

UNISEC

(JAPAN)
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The world first CubeSats launch by two universities.



Satellite Design Contest (1993 )

ÅContest on mission ideas and satellite design for 50kg 

(or less) class satellites

ïWe celebrate 33rdcontest this yearé.Nakasuka is Chair now.

ÅñIdea categoryò and ñDesign categoryò

ÅNo real hardware, but students/professors worked very 

hard to win the competition

ÅThey could learn a lot knowledge and know-hows 

towards actual satellite development

ÅStrong motivation came from ñsense of rivalryò between 

universities

ïTokyo Inst. of Tech: 7 wins  Tohoku Univ: 6  Tokyo Univ: 5

ÅBasic knowledge of satellite design can be obtained.



University Space Systems Symposium

- CanSat and CubeSat concepts were born here -

1998 Oahu CanSat proposed

1999 Kauai     CubeSat proposed

2000 Big Island, Hiro

2001 Big Island, Kona

2002 Oahu

2003 Oahu

2004 Oahu

2005 Oahu  



Birth of CanSat at 1st USSS 1998

ñLetôs make a satellite out of this Coke-can !!ò

Prof. Bob Twiggs, Stanford University

Initial Concept: launch all the CanSats and 

operate them in next USSS (one year later)



Changed to Suborbital Launch

(at Stanford, April 1999)

3m

¸AEROPAC Amateur 
Rocket group

¸ Lift 1.8 kg to 12000ft

¸ Three 350ml sized 
cans or one ñLarge 
sized can (open 
class)ò

¸One flight cost: $400

¸ at Black Rock Playa 
(Nevada, USA)



Initial Training for 

satellite development 

CanSats 1999 - now



The First Launch of CanSat in USA

(1999)
Just before memorial 

1st CanSat Launch on

September 11,1999Myself 26 years ago !



Rocket Launch in Nevada desert in USA by ñAEROPACò

Maximum 1kg payload is to be launched up till 3.6 .  Various 

experiment can be conducted during descent for 15-20 min.



¸ ARLISS 1999 Sept. 11 (Japan:2, USA:2)

¸ Univ.of Tokyo, Titech, Arizona State, etc.

¸ ARLISS 2000: July 28-29  (Japan:4, USA:3)

¸ ARLISS 2001: August 24-25 (Japan:5, USA:2) 

¸ ARLISS 2002: August 2-3 (Japan:6, USA:3)

¸ ARLISS 2003: Sept.26-27 (Japan:6, USA:3) 

¸ ARLISS 2004: Sept.24-25 (Japan:6, USA:3)

¸ ARLISS 2005: Sept.21-23 (Japan:7, USA:3)

¸ ARLISS 2006 Sept.20-22 (Japan:8 USA:3 Europe:1)

¸ ARLISS 2007 Sept.12-15 (Japan:10 USA:3 Korea:1)

¸ ARLISS 2008 Sept.15-20: 10th Memorial ARLISS !

¸ ARLISS 2016 18th Japan:12, USA:2, Korea, Egypt) 

¸ ARLISS 2017 19th Sept.13-17 (Japan:13 USA:2 Korea:1)

¸ ARLISS 2018 20th Memorial !! --- ARLISS 2025 25th

¸

ARLISS (A Rocket Launch for International 
Student Satellites) 

- Annual suborbital launch experiment in USA -

UNISEC is 

half year 

before this



Birth of University Space Community (2002): 

UNISEC(UNIversity Space Engineering Consortium)

ÅFounded in 2002, obtained the legal status in 2003

ÅNow having 48 laboratories from 36 universities
ï699 students, 270 individual/company members

ÅUNISEC Missions:
ïEducation and human resource training for space 

development and utilizations

ïInnovative space technology ñseedsò development 

ÅActivities to be Supported:
ïJoint experiment, joint development, joint education, etc.

ïWorkshop, symposium, technology exchange, etc.

ïConsultation on legal matters (frequency, export law, etc.)

ïñUNISEC Lecture Seriesò

ïFinding ñrivalsò within the community !
http://www.unisec.jp



New Motivation: Comeback Competition



Come-Back Competition 2008

University of Tokyo ISSL              Titech Matunaga Lab B

Kyushu Tech. Cho Lab A  Kyushu Tech. Cho Lab B 

Fly-backers



Come-Back Competition 2008

University of Tokyo B3                     Tsuyama College

Tohoku University     Univ. for Electro Comm. 

Rovers



Parachute and main body were separated and 

the main body crashed on the ground (2000)

Failure is also an Education

Students can learn many things from failures

Engineers should experience failures while the 

project size is small



Opening Ceremony and Briefing (September 10, 2018)

More than 140 students participated in 20th ARLISS



Importance of CanSat Launch Experiment

ÅNot ñorbital launch,ò but very similar environment.

ïOnce launched, it cannot be touched (ñnon-repairableò)

ïHarsh environment (vibration, shock, accelerationé..)

ÅCan develop small satellites ñby handsò

ïComponents can be developed by ourselves, leading to 

deep knowledge of the satellite systems

ïHow to miniaturized, how to make it reliableé

ïSystems engineering and project management required

ÅLow cost and short time required for one experiment

I want to make ARLISS more 
highlighted international competition. 



CanSat Leadership Training ProgramCLTP (CanSateducation) History & Participants  

CLTP1 (Wakayama Univ. in Feb -March, 2011)
12 participants from 10  countries, Algeria, Australia, Egypt, 

Guatemala, Mexico, Nigeria, Peru, Sri Lanka, Turkey (3), Vietnam. 

CLTP2 (Nihon Univ. in Nov -Dec, 2011)
10 participants from 10 countries, Indonesia, Malaysia, Nigeria, 

Vietnam, Ghana, Peru, Singapore, Mongolia, Thailand, Turkey.

CLTP3 (Tokyo Metropolitan Univ. in July -August, 2012) 
10 participants from 9 countries, Egypt (2), Nigeria, Namibia, 

Turkey, Lithuania, Mongolia, Israel, Philippines, Brazil.

<2013~ iCanSat Kit: CLTP4 -7>

CLTP4 (Keio Univ. in July -August, 2013) 
9 participants from 6 countries, Mexico(4), Angola, Mongolia, The 

Philippines, Bangladesh, Japan.

CLTP5 (Hokkaido Univ. in Sept, 2014)
7 participants from 5 countries, Korea (2), Peru, Mongolia, 

Mexico (2), Egypt.

CLTP6(Hokkaido Univ. in August, 2015)
8 participants from  8 countries, namely Angola, UN(Austria), New 

Zealand, Tunisia, Turkey, Egypt, Bangladesh, Mexico

CLTP7 (Hokkaido Univ. in Sep, 2016)
8 from 7 countries, namely Egypt, Myanmar, 

Peru, Nepal (2), Mongolia, Serbia, 

Dominican Republic
UNISEC has been 

proving CanSat based 

training to the world



CanSat Leadership Training ProgramCLTP (CanSateducation) History & Participants  

159 participants 

from 

60 countries

<2017~ HEPTA-Sat Kit: C LTP8-13>

CLTP8 (Nihon Univ. in Sep, 2017)
9 from 7 countries, namely Bolivia, Egypt, El Salvador, Malaysia, Nepal, Turkey 

CLTP9 (Nihon Univ. in Aug, 2018)
8 from 6 countries, namely Argentina, India, Japan, Malaysia, Mongolia, UAE

CLTP10 (Nihon Univ. in Aug, 2019)
15 from 11 countries, namely Australia, Bhutan, Bulgaria, Cambodia, Colombia, 

Kenya, Morocco, Myanmar, Peru, Rwanda, Zimbabwe

CLTP11 (Nihon Univ. in Aug, 2022)
21 from 14 countries, namely Bangladeshi, Bosnia, Colombia, India, Kazakhstan, 

Kenya, Malaysia, Mexico, Mongolia, Nepal, Peru, Philippines, South Africa, Thailand

CLTP12 (Nihon Univ. in Aug, 2023)
17 from 13 countries, namely, Bangladesh, Burkina Faso, Colombia, Egypt, Eritrea, 

Philippines, Indonesia, Kazakhstan, Namibia, Nepal, Taiwan, Zambia, Zimbabwe

CLTP13 (Nihon Univ. in Aug, 2014)
10 from 7 countries, namely, Bosnia and Herzegovina, Croatia, Egypt, Ethiopia, 

Netherlands, Nepal, United Kingdom

CLTP14 (Nihon Univ. in Aug, 2025)
15 from 12 countries, namely, Australia, Bosnia and Herzegovina, Dominican Republic, 

Egypt, India, Kenya, Nigeria, Oman, Philippines, Tanzania, United Arab Emirates, Uganda

1U CubeSat Shape 

ñHepta-satò provides 

excellent training



University of Tokyoôs CubeSat Project ñXIò

          XI -IV     1U CubeSatò        XI -V

    2003.6.30 Launch  2005.10.27 Launch



International CubeSat 

Symposium   2003.3

(Three months before launch)

Jordi and Rainer and 

other famous researchers 

joined in Tokyo



Search for Launch Opportunity
- Sending Many Letters -

CalPoly

Separation System Developer

Standford Univ.

U of Toronto

Aalborg Univ

Denmark T.

CubeSat Developer

CubeSat & Separation System Developer

U of Tokyo

Tokyo Inst. Tech.

other
satellites

Launch

Date 2003 6/30
23:15:26 (JST)

Place: Plesetsk
Orbit: 830km SSO

Eurockot

Launch Vehicle Provider

ROCKOT

60kg

Upper stage òBREEZE-KMò

released 8 satellites



Bringing CubeSat to Plesetsk

Hotel  ñROCKOTò

Final Checkout in Clean Room



Launch of the World First CubeSat 

(XI-IV, CUTE-1) by ñROCKOTò

2003/06/30 18:15:26 (Russia, Plesetsk)

Hayabusa-2

XI-IV              CUTE-1



22-years in space
- CMOS camera Images -
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2003 2004 2005 2006 2007

2008 2009 2010 2011 2012

2013 2014 2015 2016 2017

2018



Key strategy to launch world first CubeSat

ÅNo components on web-site for developing CubeSat

ïEverything should be internally-made

ÅNo ground test facilities in our university

ÅWe have only little money (30,000 USD)

ÅKey strategies employed in our first CubeSat

ïFind out and pursue what we can do within our limited 

resources, not aiming at supreme level

ïFind outside supporters (technical, part donation)

ïImplement survivability as much as possible

ÅñKISS (Keep it Simple Stupidly)ò

éstart from very very very simple CubeSat



Structure

Power-system

TX-systemOBC-system

CWRX-system

Important Analog 

Sensors

Analog Sensors

Digital Sensors 

Antenna Latch

Battery

Solar Cell

C-DCDC

TX-DCDC
OBC

ROM TX TNC

RX TNC

CW GEN

TX

RX

CWCharge 

Circuit

RX TNC

Analog SW

CW

PWR5V

TLM

TLM

CMD

TLM
ACK

E-DCDC

OBC

PWR5V

OBC

XI-IV System



Structure

Power-system

TX-systemOBC-system

CWRX-system

Important Analog 

Sensors

Analog Sensors

Digital Sensors 

Antenna Latch

Battery

Solar Cell

C-DCDC

TX-DCDC
OBC
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XI-IV System

Satelliteôs Key Technological Issue

ñnon-repairable systemò
How to realize a certain level of reliability within 

limited resources (size, weight, power) ??

ñDie Hardò system is essential !!
- Mutual monitoring or hierarchical monitoring

-ñReset (power off-on)ò operation

- Solar power generation possible in any attitude 

- Under voltage control (UVC) and recovery from 

dead battery situation

-Appropriate definition of ñsafe modeò



Human resource training, technologies development, start-ups

ñUniversity Satellitesò Effect in Japan
60+ university satellites launched in 2003-2023



Rapid Growth of 

Micro/nano/pico-satellites

From Education 

to Real Missions and Business

2003 Present

32



Active players: University and venture companies

Government (USA, ESA, Canada, etc) invested lot of fund to this field.

ñGame Changeò by Micro/nano-satellites occurred after XI-IV

Education Remote sensing Telescope       Weather         Bio-engineering              Re-entry 

Rendezvous/

docking
Communication       Space Science    Atmosphere     Exploration    High Resolution. 



Space 

Exploration

Capacity 
Building 
Support

Entertainment

Technology

Demonstration

Earth 

Observation

Space Science

Education

Experiment

Versatile U

19 140

16 3

2022)

2023)

Number of satellite 

developed by laboratory

- 3rd most in the world

4 Start -ups from laboratory

Prizes from the world

Frank J Malina Medal

APRSAF Excellence Award

Small sat of the year finalist



Micro-satellite ñHodoyoshi Projectò (2010-2014) 

Four satellite development

Satellites, components, 

infrastructure with 

high competitiveness

Development Process

Low cost 

supply chain 

network

Miniature 

components

Advanced 

components

Optical system, 

Image 

processing

Human 

Resource 

Training

Ground Station

Ground 

Testing
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Promotion

Novel Missions Demo.

Personal use
Novel missions
Foreign Customers

[Standa-

rdization]

New utilizations

New Players
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Low-cost, 
Quick,
Practical level

Reliability Concept ñHodoyoshiò (Just Good , 

Good Enough ) was created and demonstrated.
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Hodoyoshi-3 and -4 by Univ. of Tokyo (2014)

Low cost and affordable micro-

satellites (50-60kg) to be developed 

within $3M and 2 years

Size:50x50x80cm 60kg   Downlink: 10-20Mbps  Power: max 100W  average 50W

Attitude Control Capability:

- Stability 0.08 deg/s (Roll, Pitch)  0.8 deg/s (Yaw)

- Pointing accuracy 0.2 deg 2 deg

- Determination accuracy 0.0048 deg 0.048 deg
36
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