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World First 

CubeSat !
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2017 (TBD)

University of Tokyoôs (UTôs) History 
- 8 satellites developed (7 launched) -

30m GSD Remote sensing 

Astrometry (top-science) 

development    launch

HODOYOSHI -1,3,4
(DNEPR) 2014/6,11

Remote sensing, S&F

Education,
Camera test 

Education,
CIGS solar cells
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PROCYON
(H-IIA) 2014/12

[7]

[8]

[1]-[7]:Launched [8]: Waiting for launch

MDG (remote sensing, 50kg), TRICOM-1R 

(3kg, S&F), EQUULEUS (14kg, deep space) 

are being developed.

Deep space exploration



Start from simple CubeSat

for educational objectives

Establishing UNISEC as 

University Community

1998 2010



University of Tokyoôs CubeSat Project ñXIò

ñXI-IVò ñXI-Vò

2003.6.30 Rockot 2005.10.27 Cosmos-3M



Educational Significances of 

CanSat/Micro/Nano/Pico-Satellite Projects

¸ Practical Training of Whole Cycle of Space Project 
¸ Mission conceptualization, satellite design, fabrication, 

ground test, modification, launch and operation

¸ Know what is important and what is not.

¸ Importance for Engineering Education
¸ Synthesis (not Analysis) of an really working system

¸ Feedbacks from the real world to evaluate design, test, etc.

¸ Learning from failures (while project cost is small)

¸ Education of Project Management
¸ Four Managements:

¸ Team work, conflict resolution, discussion, documentation

¸ International cooperation, negotiation, mutual understanding

¸ Also contributions to other technology areas !

ñTime, human resource, cost and riskò



Launch of the World First CubeSat 

(XI-IV, etc) by ñROCKOTò

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

CANON

Satellite

2017.6.23

Hayabusa-2

Contributions to human 

resource training is more 

than expected !



700+ pictures downlinked for 14+ years



XI-IV is still perfectly working 
after 14+ years in orbit
Recently Downlinked Photos

Degradation of lens 

material by ultra-violet



Key strategy to be world first CubeSat

ÅNo components on web-site for CubeSat

ïEverything should be internally-made

ÅNo ground test facilities in our university

ÅWe only have little money ($50,000)

ÅKey strategies employed in 1st CubeSat

ïFind out and pursue what we can do within  your 

limited resources

ïFind outside supporters (technical, part donation)

ïMake it as simple as possible (start from very 

simple CubeSat)

ïImplement survivability as much as possible



UNISEC supported student projects !!
(UNIversity Space Engineering Consortium)

ÅFounded in 2002, became NPO in 2003

Å72 laboratories from 50 universities

Å892 students, 259 individual/company members

ÅUNISEC Missions:
ïEducation and human resource training for space 

development/utilization

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.)

ïFinding ñrivalsò within the community !

ïñUNISEC Lecture Seriesòhttp://www.unisec.jp



From CanSat to CubeSat, Nano/micro-Satellite 

Almost all the universities have CanSat experiences !

University Satellites in Japan
44 university satellites launched in 2003-2016



What realized UNISEC Achievements ?

ÅUNISEC provided university students with  

platform = opportunities to observe and exchange;
What other universities achieved and how, leading to

ïstrong motivation (we can do something 
similar!!)

ïhints of achieving something (rocket, satellite, 
CanSat, real satellites, ---)

ï ompetitive (ñrivalò) feeling(if they can do it, we 
can do it better !!)

ÅAs one community, we have been negotiating with 
government and companies asking for their 
support in many aspects (technology, finance, 
facility, legal issues, launch opportunity, etc.)



Training step: CanSat   

1999-now

Simple, low cost 

and easy starting point 

= CanSat



¸ 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 (A Rocket Launch for 
International Student Satellites) 
- Annual suborbital launch experiment -



м ƳƻƴǘƘ ŎƻǳǊǎŜ ά/ŀƴ{ŀǘ [ŜŀŘŜǊǎ ¢ǊŀƛƴƛƴƎ tǊƻƎǊŀƳέ

CLTP1 (Wakayama Univ. in Feb-March, 2011)
12 from 10 countries, namelyAlgeria, Australia, Egypt, 
Guatemala, Mexico, Nigeria, Peru, Sri Lanka, Turkey (3), Vietnam. 

CLTP2(Nihon Univ. in Nov-Dec, 2011)
10 from 10 countries, namely Indonesia, Malaysia, Nigeria, Vietnam, 
Ghana, Peru, Singapore, Mongolia, Thailand, Turkey.

CLTP3 (Tokyo Metropolitan Univ. in July-August, 2012) 
10 from 9 countries, namely Egypt (2), Nigeria, Namibia, Turkey, 
Lithuania, Mongolia, Israel, Philippines, Brazil.

CLTP4 (Keio Univ. in July-August, 2013) 
9 from 6 countries, namely Mexico(4), Angola, Mongolia, Philippines, 
Bangladesh, Japan.

CLTP5 (Hokkaido Univ. in Sept 8-19, 2014)
7 from 5 countries, namely Korea (2), Peru, Mongolia, Mexico (2), Egypt. 

CLTP6 (Hokkaido Univ. in August 24-Sept 3, 2015)
8 from 8 countries, namely Bangladesh, Egypt, Mexico, New Zealand, 
Angola, Turkey, Tunisia, Austria 

CLTP7 (Hokkaido Univ. in Sept 21-Oct 1, 2016)
8 from 7 countries, namely Egypt, Peru, Mongolia, Nepal, Myanmar, 
Serbia, Dominica Republic

64 participants 

from 32 countries

CanSat Leadership Training ProgramCLTP (CanSat education) History & Participants  



Parachute part and body was separated 

by the shock of the deployment of the 

parachute

Learn from Failures

Failure should be experienced many times and 

fully analyzed while project size is small !



CanSat / Satellite Systems

Comm. Computer
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Loading to 

inside of 

rocket 

nose-corn



st  ARLISS   Sep.1999





Helium 

Balloon

Tether

CANSAT Gondora

CANSAT Drop

20-30 sec

100-200m

RF signal to 

open the door

Radio controller (ñpropoò)

Redundant 

system for 

safety

CanSat Deployment using Helium Balloon

Drone or UAV are 

also used recently



Come-Back Competition  

ARLISS2002Simple criteria, Competition makes motivation



Come-Back Competition 2008

Kyushu Tech KINGS                Titech Str. Dynamic Lab

Kyushu University B Keio University

Fly-backers



2017 Champion

University of Tokyoôs 

rover achieved 

0m 

to the target


