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A
@ What is CanSat?

B

In November 1988 at the University Space
Systems Symposium (USSS) held in Hawaii,
Prof. Bob Twiggs (Stanford University Space
Development Laboratory) proposed
“CanSat” concept.

The CanSat provides an affordable way to
acquire the students with the basic
knowledge to many challenges in building a
satellite. Students will be able to design and
build a small electronic payload that can fit
inside a soda can. The CanSat is launched
into high altitude by rockets, balloons
and/or aircrafts; and experiments are
performed during descent by parachute,
simulating the satellite operations in space.
Post launch and recovery data acquisition Cansat Leader

will allow the students to analyze CLTP
the cause of success and/or failure. b Ub il




@ Established in 2010 to contribute to capacity building in space
technology and improve teaching methods based space
engineering education

@ CLTP provides a training course to experience whole cycle of
CanSat development that involves

@ Design , Fabrication, and Launch by a model rocket or a captive
balloon

@ Lectures on space engineering and nano-satellite development

@ The participants will be expected to make a textbook in their
own language for preparing education in their home countries.

@ CLTP opened for Academic researchers and educators belong
to the University or Research Institute from outside Japan,
who wish to learn the hands —on space engineering education

methods using CanSat. ——
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Date: February 14 -March 20, 2011
Venue: Wakayama University, Japan
Organized by:
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February 14 - March 20, 2011
CanSat Leader Training Program

PaSictniiman Attendee:12 participants from 10 countries
' A pme (Algeria, Australia, Egypt, Guatemala, Mexico,
Nigeria, Peru, Sri Lanka, Turkey, Vietnam)

Date : November 14-December 14, 2011
Venue : Department of Aerospace
Engineering, Nihon University, Chiba, Japan

Organized by: ?’

u i m a Umversny Space Engineering Consortium

Ygu- Attendee:10 part|C|pants from 10 countries
(Ghana, Indonesia, Malaysia, Mongolia,
Nigeria, Peru, Singapore, Thailand, Turkey,
and Vietnam).

CLTP2



http://wrs.search.yahoo.co.jp/FOR=z4f.gm5V3igmcmcdI4oB4kP6HNUo5nRipg_SHUZM.y4xEEZexSblIwR7Q8NuB9SA.CCjmV0XrhrQ4yECyL1MUi_UP3n8AHl.UytyhH6w0xmqf9vvd0io0235JNWgyx2L48f2F2VVebDhW531Quhsf9Jt41y.lPlFqr1yw_B2dUkHutyPwOV8BMGhTemJZK3I9w--/_ylt=A8vY8iuzimtQfDUBSsCDTwx.;_ylu=X3oDMTEydXZqMGo0BHBvcwMyBHNlYwNzcgRzbGsDdGl0bGUEdnRpZANqcGMwMDI-/SIG=119e4068d/EXP=1349325939/**http:/www.cltp.info/pdf/cltp1poster.jpg
http://www.wakayama-u.ac.jp/ifes/cltp/index.html
http://www.unisec.jp/
http://www.youtube.com/watch?v=SwK3dLrUmEQ
http://www.unisec.jp/
http://www.cst.nihon-u.ac.jp/graduate_school/english/senko/aero/aero.html
http://www.youtube.com/watch?v=SwK3dLrUmEQ
http://www.youtube.com/watch?v=uvXeeZjJ1Uw&context=C4aead8eADvjVQa1PpcFO85mmKBu0vaeptq7nfVwSDWeqd0AQN5_c=
http://www.youtube.com/user/CLTPOFFICE?feature=watch

CLTP3

Date: July 17 - August 20, 2012
Location: Tokyo Metropolitan University, Hino, Tokyo, Japan

Organizers:
- |
@
v

University Space Engineering Consortium

TORYO METROPOLITAN UNIVERSITY

BHMXFERR

Supported by:
Cabinet Office
Ministry of Foreign Affairs of Japan

The rd Cansateader Traing rogram Ministry of Education, Culture, Sports, Science and Technology
!tﬂ'ﬂl..f“ﬂ?“:‘:f?%‘!!? SR Ministry of Economy, Trade and Industry
g 0 8 B D o Japan International Cooperation Agency

Cooperated by:
1 Noshiro Space Event Council
TR CanSat Launch Experiment have been conducted

81723, on the occasion of 8th Noshiro Space Event.



http://www.tmu.ac.jp/english/index.html
http://www.unisec.jp/
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CLTP3 Support Members LIST

- TOKYO METROPOUITAN UNIVERSITY
Depas st or Atnoseact Excie tnme

0

Hironori SAHARA (Azzcciate Professar) [Supezvizor]

'| Winston Churchill says “Sucress consists of gping fram feilure fo failure

without loss af enthusiasm ™ It is vety spplicable to what we eng do
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Texve HeTeorouTan Usiversamy
DEPAnTEsT or Arnoseact Exiscenm

Hideki OGURO issrior srugent) [Suppor: Member]
Hello. I'm really happy fo have 3 chance of makine CanSar together
Let ws Bave a pood oime in Japan. Tean't wart for CLIFPEY

Masachika A KIJIMA Proés Ia ]
Thiz 15 fonna be an event fo remember!”

Yasuo ARAT 1= year of M E ) [Support Member]

I'm honored ro bave a chance ro parocpare in CLIFS.
Lers make CLTF3 berrer rogecher’("0")

R}‘-O KAWAHATA q-- year of BLE.) [Support Membez]

WE cannot tesach 2 man anyrhing: we can only help him to find it within
himself

Shutaro NISHIKIZAWA .. year of MLE) [Support Member]

Hello. I'd Iike to see you soon and develop the CanSar rogether!
Lets have a good ome in CLIFS!

¥
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Mitsuhiro MASUDA 1:: year of M E) [Support Member]
I do my best effort and enjoy such 3 wonderful event. CLIFS!

Sho EAWAKAMI iSenicr Studens [Support Membes]

The more [ fearn, the more I realize T don't dmos:
The mare I realize I dom't kmow, che more I want fo learn

Kenji NAKAJTIMA iSeasor Stadeat! [Sapport Membe:]

T glad to participate in (LIP3 and meer jou Let us enfor Jearming about
CanSar and makine it Thope joull bave & good ame!’

Eentaro NISHIisenior Studens) [Support Membes]
T Joaking shrwand ro seeing poo
Lerls Bave good daye in CLIFS'

Ryosuke ISHIT 204 year 2632 £) [advizer]

Tm giad ro fave a chance o see you. and ro stedy aerospace rechnology wich
Jyouw Lerk emjor che Iife in Japan.

Yoshihide UCHIDA (208 year of AL E) [Advizec]

|| T Spaking shrwand ro meering you afl!

Let enjar CLTF3!

Keita WATANABE a= Feas of MLE.) [Suppost Membez]

Hi, I'm locking forward to seeing you sl the CLTF3 particpants.
Let s enjoy developing the CanSar’

Takehiro OHIRA senicr seudent) [Support Membes]

I Bope we al! make sioll yp rogether through makins CanSar.
Lets ralk a Jot with us. J'd Iike to see you soon!”

Kazuhisa YOODA (2nd year of M E ) [Adrvizer]
T wowld spprecisre it if you enjoy boch CanSar developmenr and everyday o
Japan. Jexpect vou foel dose o educamonal sace cnsineerine RIch us

Yusuke WAKABAYASHT (204 rear of M £ [advizes]
Hi, weirome o ouwr Thigo Jderropelitsn ooiveraiy
Let's enjoy everyhing!

Special Lecture for
International
Understanding

for TMU students
conducted by UNISEC
(May 11)




=] Schedule of CLTP3-Overview

Before @ Distribution text namely “Lesson 0” which introduced the Outline
CLTP3 of CanSat, its development of environment, basic electronics and

tools for CanSat development
@ CLTP3 Briefing (Jul.16)

First Week @ |nauguration Ceremony(Jul.17)

Jul17-21 € CLTP Basic Course — Lecture Series #1-5

Second € Akihabara Tour and the 10th UNISEC General Assembly (Jul. 22)
Week € CLTP Basic Course — Lecture Series #6-10

Jul 22-28 €@ Group work on fabrication of an electric circuit system and

discussion about CanSat mission
Third Week 4 Fabrication and testing of FM of CanSat

Jul 29-Aug 4 € Documents making

Fourth @ Field Test of CanSat by Balloon (Aug.10)

Week @ Post launch meeting

Aug 5-11

Fifth @ Field Test of CanSat by Model rocket on the occasion of the 8t
Week Noshiro Space Event held in Akita, Japan

Aug 12-20



Schedule of CLTP3-Before CLTP3

Before  Text distribution namely “Lesson 0” which introduced the Outline of
CLTP3 CanSat, its development of environment, basic electronics and tools
for CanSat development

e

1 Introduction \
Fiefore the stare of CLTP, we introduce outine of CanSat and it= developmen: smvimnmen:. cHP
We vecommnend you to read and understand them by our amwival at Japan. As fox the verzatile M\cp‘o MICHOCH/
products, Fou can End their informaricn in detail on the corresponding webzites. o mE PICJGF
2 Outline of CanSatin CLTFS 3‘Y‘JA , Guide Day x4
- : - . . er > x @ Sheg,
Participants in CLTFS divide into 3 teame, that iz, each team consist= of 3 o 4 member= and Us A0 4y Pin k, t
‘has one chonee to lausch 3 representasive CanSat with 2 model rocket in Noshing Space Evens NPV {or M ed Iy
(MSE). Befors NSE, sach partidpant has 1 or 2 chances of hisher own Sighe tes by w=ing 2 w\‘““ 1‘5 m“\a ficraco ul:gb

‘balloon in Tokyo Metropolitan University (TMU) or somewhess.

CanSat developed by the participant in CLTES iz basically defined 2= 2 basic combinasion
commisting of sovboard compuser (ORC), GPS, transmiser (YATE), memery (EEPROLD, and
groumd station (G5) 2= shown in Fig. 4 and we call it Basc Srecems Indeed the mumber of
components in Rasc System iz & few bar dheir perfecy-harmonized operstion is very dfod:,
and the partiopapts are expected to amm the perfet operation 2z Sr= pricrity. MOTE thar the
emhers in 2 team develop 2 commonly-desigmed team CanSat by cooperating with sach other:
typically sk member has chizge of 3 subsystem of the team CanSar and a1l of them are
imtegrated to the team CanSat 22 2 whels system This stfie i= i common with actus] sxtallits
developmens or projact management. [f you have surplas time, you may inswall Four team's own
minricn (MITY) ints the texm's CanSas. Once again the partidpant’s fires pricrity i to complete
the perfecly-barmonized cperation of Basic System.

&Feve”|[Feve”| e e

Fiz. 1 Patidpants in CLTP3 divide into 3 teams.

and W

e e e e o e e e e

Dl.I‘:','lj' ﬂ'ﬁ’i’(ﬁ' oW g l IJI

Fig. I Each PARTICIPANT conduct a flight test of hisher OWH CanSar with a baloon. \
-1'onu M TROPOLITAN UsvERsaTe

....... o CLTP3 Briefing at TMU (Jul 16)




gl Schedule of CLTP3-First Week

First @ |nauguration Ceremony (Jul.17)

Week
Jul 17-21




gl Schedule of CLTP3-First Week

First @ CLTP Basic Course — Lecture Series #1-5 (Jul.17-20)
Week 1l.Introduction to and Overview of CANSAT
Jul'17-21 2 CANSAT System and Subsystems and Preparation before CANSAT
Development -
Shinichi Nakasuka, The University of Tokyo

Tuesday July 17  9:00~12:00

3.Mission Subsystem
Hironori Sahara, Tokyo Metropolitan University

Wednesday July 18 9:00~10:30

4. Structure and Accessary Devices
Hiraku Sakamoto, Tokyo Institute of Technology
Thursday July 19 9:00~10:30 B

5.How to Organize the Project and Design Reviews
Seiko Shirasaka of KEIO University
Friday July 20 9:00~10:30




Second €@ Akihabara Tour and the 10th UNISEC General Assembly (Jul. 22)

Week
Jul 22-28

€ CLTP Basic Course — Lecture Series #6-10 (Jul.23-27)

6.RF Communication Subsystem and Ground Station System
Seiji Kuroki, Professor Emeritus, Soka University
Monday July 23 13:00~14:30

7.Sensors and Actuators
Masahiko Yamazaki, Nihon University
Tuesday July 24 9:00~10:30




Schedule of CLTP3-Second Week

Period Contents

Second
Week 8.Command and Data Handling (C & DH) subsystem and Power System
Jul 22-28 Shinichi Kimura, Tokyo University of Science

Wednesday July 25 9:00~10:30

9. Ground Test and How to Feedback
Yasuyuki Miyazaki, Nihon University
Thursday July 26 9:00~10:30

10.Ground- Field Test and Safety Standards
Hiroshi Hirayama, Kyushu University
Friday July 27 9:00~10:30

=0, .




Schedule of CLTP3-Second Week

Second € Group work on fabrication of an electric circuit system and discussion

Week about CanSat mission
Jul 22-28 Tasks to participants by Dr. Sahara are ...
- Communication with XBee on PC,
Let’s try to communicate with each other via Xbee
- GPS experiment on PC, Let’s see your path with positioning.
- XBee adapter fabrication
- TOP board fabrication
- GPS connector change to the one of EH style
- Harness between TOP and MDL fabrication
- Then, completion of PIC board needing soldering of surface-
mount package. Then, your CanSat will be completed as for

i . g 4
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Schedule of CLTP3-Third Week

Third Week 4 Fabrication and testing of FM of CanSat
Jul 29-Aug 4 € Documents making by team in order to share an awareness of the
development of a system and confirm soundness of the system

Documents created by CLTP3 participants

System Block Diagram

3av
33V 33V | Temperature
ars sfnsor
[
Serial Analog

r'c

‘Cnmzm HTV ‘EEPROM F_ 33w
Digial

3.3.2 Subsystem block diagram+

Hlechic Pawer Supply Subsysiem
Regulator
R re— Sensing Subeystom
XBee eraperature [amere]
T ] [aes
Mission l—)
-

©nBoard Computing Subsystem

Mission Plan Contingency Plan System Specification




Q@@f 100-200m

@ Schedule of CLTP3-Fourth Week
Y

Contents

Fourth € Field Test of CanSat by Balloon (Aug.10)
Week @ Post launch meeting




B4
‘i’“@; Schedule of CLTP3-Fifth Week

Fifth @ Field Test of CanSat by Model rocket on the occasion of the 8™ Noshiro

Week Space Event held in Akita, Japan
Aug 12-20
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Japanese Culture Program — Tea Ceremony
kindly organized by citizen volunteers

Awarding Ceremony Certificate of
on the occasion of The 8% Noshiro Space Event Completion




Comments on CLTP3 and
Vision for future by participants

Brazil

The following topics give an overview of the future activities | am willing to implement:
1 — Organize workshops in my university to spread the knowledge about the CanSat
program;

2 — Attract students (grad and undergrad) from several engineering
course (mostly electrical and mechanical) to start teams focused on
develop their own CanSats from scratch;

3 — Set up an internal competition in the engineering school of USP;
4 — Gather people to form teams to the international competitions.

| plan to contribute to CanSat Training Programs (CTP’s) in my country.
| hope | and my students could develop new ideas for the CanSat.

| hope this program grow further to making Cube-sat.
This could be the second level for successful participants of Can-Sat.



s [Srael

| hope | will be able to run such a program in Israel.

i Lithuania

Establish some sort of UNISEC in Lithuania and propagate space
engineering for students who’s studying electronic and electrical
Engineering;

Making CanSat and Open class competitions in Lithuania and
participate in foreign country competitions; and

Extend Avionic study program implementing space engineering subjects

Mongolia

| want to learn more features to develop my Cansat and also to educate more number
of capacities from my country to support national space education development
program, studies, practical activities and scientific research centers. Final vision to be
launched Mongolian satellite if possible in near future. And also to develop capacity

of the Mongolian university students in satellite technology by conducting similar
training and mentor students to participate in local, national and international projects.




| am looking forward to promoting and capacity building Space engineering,
and Space technology applications in Namibia. Encourage my students
to participate in international competitions and setting up UNISEC _NAMIBIA.

[l Nigeria

To add more features to my Cansat and participate in the Nigerian
homemade satellite to be launched in Nigeria by 2030.

To develop capacity of the Nigerian University students in satellite
technology by conducting similar training in Nigeria and mentor
the students to participate in international projects.

m The Philippines

My vision is to use CanSat as a starting point to build the capacity of U8
the Philippines in space engineering especially micro/nano satellite
development.

Turkey

| am planning to extend the information and experience | gained in the program
both to our students and in the near future to the highschool science teachers and
students in order to increase the awareness on space technology in the public



raining

- LA Activities of alumni after completing CLTP

These are the Alumni's activities after returning to their home countries.

Activity Progress Report from Egypt (May 2012) The first Can Sat Training Program was held in Mongolia (May 2012)

‘CanBat Trining Exminar and leciores hawe besn heid by Caim Unkeersiy, Egypt es beiow.

News from Indonesia 2011

‘Caneet Training Program (CTP 2012) hist startsd

CHEMTEB ining Frogeam (CTP 2012) for 3 months. for StOents has stses since Jan €1, 2012 In Asrospace
mmnm MJD(AERG memmm&mumd
Bdences, Liniexkes Gadah Meca, Indcnecia. Click hecs for Or. Pua's.

g,
CTPZ MMTMWWMLBWE 3111

Through Dr. Khail's sfforts, e CTF2 studers {2nd CanBat Training Frogmm in Egypts wan e first pisce of Recent Activity Information from Ghana 2011

“The fiet confersane on Bpaos and Beteliits inohnology was heid

Iy

:rﬁc:l wershie (CLTP2 partidpant) and Participeting Students

http://www.cltp. |nfo/act|V|t|es html
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B The 4th CanSat Leader Training Program
i (CLTPa)
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Thank you very much!

Please follow and join us!

— https://twitter.com/#!/CLTP_Office

http://www.facebook.com/pages/CLTP/333187893370245

‘ 4
YUU TUhe http://www.youtube.com/user/CLTPOFFICE

CLTP Office
"HM—”—"‘“‘*“— — l c/o University Space Engineering Consortium
N (UNISEC)
B ;qnsct Leader | Central Yayoi 2Fl., 2-3-2 Yayoi, Bunkyo-ku
| Training Program | Tokyo, 113-0032, Japan
www.cltp.info | Tel: +81-3-5800-6645

|

I ————h Fax: +81-3-3868-2208
E-mail: cltp-office[at]unisec.jp
(Please replace [at] to @)



http://www.youtube.com/user/CLTPOFFICE?feature=watch

