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Introduction

University Space Engineering Consortium (UNISEC) has compiled a report on the current state of
"Japanese University Micro/Nano/Pico-satellite Projects” in July 2011. The latest version of report
has also been made available on the Internet at the UNISEC web site.

http://www.unisec.jp/member/jusat-e.html

In response to requests, the UNISEC continues this activity and will publish a revised and updated

edition of the above report in the future.

We hope this report can support professionals and students who are interested in Space Engineering

Education in Japanese Universities.

Comments, queries and information with respect to this report are most welcome.

4 ': University Space Engineering Consortium (UNISEC)
O Central Yayoi 2F
A (' 4

2-3-2 Yayoi, Bunkyo-ku
Tokyo 113-0032, Japan
Fax/Tel: +81-3-5800-6645

E-mail: einfo@unisec.jp

UNISEC

University Space Engineerir

This publication has not been formally edited.



http://www.unisec.jp/member/jusat-e.html
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University/ N .
] OKUYAMA Lab., Aichi University of Technology
Organizer
Supervisor Keiichi OKUYAMA, Ph.D., Professor
Contact Tel:+81-533-68-1135 Email: okuyama -kei@aut.ac.jp
URL http://www1.aut.ac.jp/~okuyama -lab/index.html

o 1x Overview and Science Highlights of the project

1 Structural system of UNITEC -1, Design and manufacturing

2 Structural material of the BHODOYOSHI Gsatellite , Research and development

(Implementing)

3 A satellite which proves thatitis  possible to use an advanced structural material

in the space (Planning)

o 2x Achievements in Space Engineering Education through CanSat Activities (or Plan)

1 Rover type robot which adopted an autonomous control , ARLISS2007 to ARLISS2008

2 Rover type robot which adopted an autonomous control , ARLISS2011

(Implementing)



http://www1.aut.ac.jp/~okuyama-lab/index.html

o 3x Papers

In from 2009 to 2011, several papers which were released in international societ ies

shows below.

V  Shunsuke ONISHI, Keiichi OKUYAMA, Structural Design of UNITEC -1,
ISTS2009-c-26, International Symposium on Space Technology and Science
Tsukuba Japan July 5-12 2009

V  Toshiyuki SUZUKI, Kazuhisa FUJITA, Takeharu SAKAI, Kei -ichi OKUYAMA,
Sumio KATO and Seiji NISHIO, Evaluation of Prediction Accuracy of Thermal
Response of Ablator Under Arcjet Flow Condisions, AIAA2010 -4787, 10th
AIAA/ASME Joint Thermophysics and Heat Transfer Conference, Chicago, lllinois,

28 June - 1 July 2010

V  Keiichi Okuyama, Teruhiko Kanada, Sumio Kato, Takeharu Sakai, Toshiyuki
Suzuki, Kazuhisa Fujita and Seiji Nishio, Thermochemical and Thermomechanical
Characteristics of an Ultra Lightweight CFRP under High Temperature
Environments, 2011 -c-15, International Symposium on Space Technology and
Science Okinawa Japan June 5-10 2011

V  Takeharu Sakai, Takahiro Inoue, Mitsunobu Kuribayashi, Keiichi Okuyama,
Toshiyuki Suzuki, Kazuhisa Fujita, Sumio Kato and Seiji Nishio, Post -Test Sample
Analysis of Low Density Ablators Using Arcjet, 2011  -e-40, Internation al Symposium
on Space Technology and Science Okinawa Japan June 5-10 2011

V  Toshiyuki Suzuki, Kazuhisa Fujita, Takeharu Sakai, Kei -ichi Okuyama, Sumio
Kato and Seiji Nishio, Thermal Response Analysis of Low Density CFRP Ablator,
2011-e-41, International Sym posium on Space Technology and Science Okinawa
Japan June 5-10 2011




o 4x Recent overseas researchers who collaborated with us (for a short period )

1. A research concerning a heat shield material which can be used for several spacecraft
which can enter the atmosphere of our Earth, Deutsches Zentrum fur Luft - und
Raumfahrt e. V. (DLR) , German, From 2011 (C ontinue)

At present, our university is preparing  an opportunity of the R&D of several students
who belongs to several foreign universit ies.
These Students will be registered as students at our university can attend lectures,
seminars, tutorials and researches concerning the space development.

(Planning)

o 5x Important mention

n/a







University/ ] .
Hokkaido Institute of Technology

Organizer

Supervisor | Shin Satori, Professor

Contact Tel:+81-11-688-2317 Email: satori@hit.ac.jp
URL HIT -SAT Project: http://www.hit.ac.jp/~satori/hitsat/

Hokkaido SAT Project: http://www.hokkaido -sat.jp/

o 1x Overview and Science Highlights of the projects

1. HIT-SAT Project
HIT -SAT is the first nano -satellte made in Hokkaido, which was developed by
graduate students, researchers and volunteer s in Hokkaido. HIT -SAT was launched at

September 23th from Uchinoura launch site as a sub  -payload of M -V-7#.
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Specifications of HIT-SAT
weight 2.7 [kel
size 12x13x12 [cm3]
power 2.0 [W]
orbit sun—-synchronous, 277-633km
attitude control spin_stabilization, 3—axis MTQ
communication Tx: 430 [MHz]
system Rx: 145 [MHz]



http://www.hit.ac.jp/~satori/hitsat/
http://www.hokkaido-sat.jp/
http://www.hit.ac.jp/~satori/hitsat/project/img/full/hitsatss

2. HyperSpectral Camera HSC -llI

Hyperspectral sensor acquires more spectral information from objects with a high
spectral resolution compared with multispectral sensors. It enables to distinguish a
targeted object with a high accuracy and give us lots of important information.

Satori la boratory have studied and developed the visible and near infrared range VNIR

hyperspectral sensor for nano -satellites since 2003.

Fig.1 Image of Hyperspectral data F ig.2 Space borne Hyperspectral Camera HSC -IlI

Table 1. Specifications Hyperspectral Camera HSC -l

Item Performance
Imaging type Push bloom
Ground Sampling distance 15m
Spatial effective resolution 50m ~ 60m
Swath width 15km
Wavelength range 450-1000nm
Spectral sampling interval 5nm (Average)
Frame rate 500Hz
Dynamic range 10bit
Telescope aperture 15cm
Mass memory 32GByte
Instrument mass 10 kg
Electrical interface Space Wire
Nominal altitude 620km




o 2x Achievements in Space Engineering Education through CanSat Activities (or Plan)

CanSats have been fabricated by undergraduate students as space engineering skill up
education in Hokkaido Institute of Technology. These CanSats were launched 2 -3 times
per year by Camui Hybrid Rocket which was developed by Prof. Nagata of Hokkaido

University.

Fig. CanSat dHachi-go-kan 6was launched by Camui Hybrid Rocket at 11 th Dec. 2010

Fig. CAMUI HYBRID ROCKET and students & staffs




o 3x Papers

O

O

O

O Journal Publications

N Tatshiro Sato, Ryuichi Mitsuhasi, Shin  Satori and Masami Sasaki,
OAttitude Determination Method for Nano -satellte HIT -SAT Using
Received Power® Fluctuation ¢ IEEJ Trans.EIS.Vol.129, No.6, 2009.
nYoshi hide Aoyanagi, Shin Satori , YU §
On-orbit Calibration Equipmen t for smal | Hy per ghp
International Symposium on Space Technology and Science, 2009

N Shin Satori, GApplication of hyperspectral technology and its technological
trend ¢, Journal of the Japanese Society of Agricultural Machinery, 2008.

N Shin Satori, dHokkaido Satellite Project: Agricultural Remote Sensing
Satellite TAIKI ¢ Japan Society of Photogrammetry and Remote Sensing,
2006.

N Shin Satori, dMHokkaido Satellite Project and Vision of Hyperspectral
Technolpgy 6, Japan Society of Photogramm etry and Remote Sensing, 2005
Contributions (in Japanese)

N Shin Satori, oThe World First Freshness Sensor for Leaf Vegetables §
STAFF News, Aug. 2006.

Books

N Shin Satori, dNew Trend of Inspection for Agricultural Products and
Food G Chap.9 pp.64-74: dFreshness Measurement of Food by Means of
Hyperspectral Camera ¢, CMC Corp. Ltd. Publication, 2010.

Dissertations

N Yoshihiro Ueyama, dDevelopment of Mission Data Handling Unit (MDHU)

for Space Borne Hyperspectral Camera HSC -l using Field Programable
Gate Array (FPGA) ¢ 2010.

N Ryosuke Tanaka and Yusuke Kurokawa, dPreliminary Study of Object
Determination Method Using  Hyperspectral Technology under Car
Driving Environment g 2009.

N Shinya Nishizato, 0Research and Development of Data Handling Unit

for Spaceborne Hyperspectral Sensor ¢ 2008.

-10 -



O Master's thesis
i Yoshihide Aoyanagi, d.aboratory Study of Hyperspectral Sensor Calibration
Method on Orbit ¢ 2008.
N Tsutomu Ohno, dColor Measurement Using Hyperspectral Camera ¢ 2008.
O Doctor & thesis
N Tomohiro Ishikawa, 0Attitude Control of Nano -satellite by means of Image
Processing6, 2003

o 4x Recent overseas researchers who collaborated with us (for a short period )

n/a

o Bx Important mention

n/a
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University/ . ] . . .
Nohmi Laboratory, Faculty of Engineering, Kagawa University

Organizer

Supervisor | Masahiro Nohmi, Associate Professor

Contact Tel:+81-87-864-2000 Email: nohmi@eng.kagawa-u.ac.jp
URL http://stars1.eng.kagawa -u.ac.jp/english/index.html

1x Overview and Science Highlights of the project

KUKAI was successfully launched on January 23, 2009 by the H  -lIA rocket of JAXA
(Japan Aerospace Exploration Agency) with
orbit is sun synchronous (Altitude: 666km, Inclination: 98deg). Main characteristics of
KUKAI are: (i) it is two satellites system, mother and daughter; (ii) it becomes a 5m
tethered system on orbit at the maximum; (iii) the daughter satellite is a tethered

space robot, whose attitude can be controlled by its own arm link motion. The mother
satellite has tether deployment and tension control systems, and it deploys the
daughter satellite and retrieves it. The daughter satellite is a tethered space robot, and

it has one arm link att ached to the end of the tether.

Mother satellite Mass: 4.2 kg,
Scale: 160 x 160 x 253 mm,
(without solar paddles and cone),
Daughter satellite Mass: 3.8 kg,
Scale: 160 x 160 x 158 mm,

(without solar paddles and arm link).

-13-


http://stars1.eng.kagawa-u.ac.jp/english/index.html

o 2x Achievements in Space Engineering Education through CanSat Activities (or Plan)

In our project, students develop CanSat for learning techniques and procedure of satellite
development.

They attended ARLISS in 2005 (350ml*1), 2006 (350mI*1, Open Class*1), 2007 (350ml*1
Open Class*1), and 2009 (350ml*1). Most of them have GPS, CPU, and servomotor, for
comeback competition, and a transmitt er of GPS data. Open Class CanSats have sensors:
gyro, acceleration, magnet, etc.

Also, we have Kagawa CanSat Festival every year. In the past Kagawa CanSat,
participants were mainly students who will attend ARLISS, and also class students in

regular curri culum, and other universities in the west JAPAN.
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