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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. 

 

University Space Engineering Consortium (UNISEC)  

Central Yayoi 2F 

2-3-2 Yayoi, Bunkyo-ku 

Tokyo 113-0032, Japan 

Fax/Tel: +81-3-5800-6645 

E-mail: einfo@unisec.jp              

 

 

 

 

 

 

 

 

 This publication has not been formally edited.  

 

 

 

 

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

Organize r 
OKUYAMA Lab., Aichi University of Technology      

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   

 

 

ₒ1ₓOverview and Science Highlights of the  project   

 

 

 

 

 

 

 

 

 

 

 

ₒ2ₓAchievements in Space Engineering Education  through CanSat Activities (or Plan)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Structural system of  UNITEC -1, Design and manufacturing  

 

2  Structural material of the ô HODOYOSHI ó satellite , Research and development  

    (Implementing)   

 

3  A satellite which proves that it is  possible to use an advanced structural  material  

in the space  (Planning)  

 

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
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ₒ3ₓPapers  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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, Illinois, 

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 
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ₒ4ₓRecent overseas researchers who collaborated with us (for a short period ) 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ5ₓImportant mention  

 

 

  

 

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 für 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 student s 

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)  

 

 

 

n/a 
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University/  

Organize r 
Hokkaido Institute of Technology  

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/   

 

 

ₒ1ₓOverview and Science Highlights of the  project s  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. HIT -SAT Project  

 HIT -SAT is the first nano -satellite 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#.  

 

   

   

   

 

 

http://www.hit.ac.jp/~satori/hitsat/
http://www.hokkaido-sat.jp/
http://www.hit.ac.jp/~satori/hitsat/project/img/full/hitsatss
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2. HyperSpectral Camera HSC -III  

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 -III  

 

Table 1.  Specifications Hyperspectral Camera HSC -III  
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ₒ2ₓAchievements 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 òHachi -go-kanó was launched by Camui Hybrid Rocket at 11 th  Dec. 2010 

 

 

Fig. CAMUI HYBRID ROCKET and students & staffs  
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ₒ3ₓPapers  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Õ Journal Publications  

,Tatshiro Sato, Ryuichi Mitsuhasi, Shin Satori and Masami Sasakiה  

òAttitude Determination Method for Nano -satellite HIT -SAT Using 

Received Powerõs Fluctuation ó, IEEJ Trans.EIS.Vol.129, No.6, 2009.  

 Yoshihide Aoyanagi,Shin Satori ,Yusuke Takeuchi ôBreadboard model ofה

On-orbit Calibration Equipmen t for small Hyperspectral sensorõ 27th  

International Symposium on Space Technology and Science, 2009 . 

 Shin Satori, òApplication of hyperspectral technology and its technologicalה

trend ó, Journal of the Japanese Society of Agricultural Machinery, 2008.  

 Shin Satori, òHokkaido Satellite Project: Agricultural Remote Sensingה

Satellite TAIKI ó, Japan Society of Photogrammetry and Remote Sensing, 

2006. 

 Shin Satori, òHokkaido Satellite Project and Vision of Hyperspectralה

Technolpgyó, Japan Society of Photogramm etry and Remote Sensing, 2005  

Õ Contributions (in Japanese)   

Shin Satori, òThe World First Freshness Sensor for Leaf Vegetablesה ó, 

STAFF News, Aug. 2006.  

Õ Books 

 Shin Satori, òNew Trend of Inspection for Agricultural Products andה

Food ó, Chap.9 pp.64-74: òFr eshness Measurement  of Food by Means of 

Hyperspectral Camera ó, CMC Corp. Ltd. Publication, 2010.  

Õ Dissertations   

 Yoshihiro Ueyama, òDevelopment of Mission Data Handling Unit (MDHU)ה

for Space Borne Hyperspectral Camera HSC -III using Field Programable 

Gate Array (FPGA) ó, 2010. 

 Ryosuke Tanaka and Yusuke Kurokawa, òPreliminary Study of Objectה

Determination Method Using  Hyperspectral Technology under Car 

Driving Environment ó, 2009. 

  Shinya Nishizato, òResearch and Development of  Data Handling Unitה     

for Spaceborne Hyperspectral Sensor ó, 2008. 
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ₒ4ₓRecent overseas researchers who collaborated with us (for a short period ) 

       

 

 

ₒ5ₓImportant mention  

 

 

  

n/a 

   

Õ Master's thesis  

 Yoshihide Aoyanagi, òLaboratory Study of Hyperspectral Sensor Calibrationה         

Method on Orbit ó, 2008.  

Tsutomu Ohno, òColor Measurement Using Hyperspectral Cameraה  ó, 2008. 

Õ Doctorõs thesis 

Tomohiro Ishikawa, òAttitude Control of Nanoה  -satellite by means of Image 

Processingó , 2003  

  

     

n/a 
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University/  

Organize r 
Nohmi Laboratory, Faculty of Engineering, Kagawa University  

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   

 

 

ₒ1ₓOverview and Science Highlights of the  project   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KUKAI was successfully launched on January 23, 2009 by the H -IIA rocket of JAXA 

(Japan Aerospace Exploration Agency) with the main satellite òGOSAT.ó The planned 

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 

daughte r 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).  

 

http://stars1.eng.kagawa-u.ac.jp/english/index.html
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ₒ2ₓAchievements 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 (350ml*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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ₒ3ₓPapers  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Õ Journal Publications  

Õ International Conference  

¶
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ₒ4ₓRecent overseas researchers who collaborated with us (for a short period ) 

       

 

 

ₒ5ₓImportant mention  

 

 

  

n/a 

n/a 
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ₒ1ₓ Overview and Science Highlights of the  project   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ2ₓAchievements in Space Engineering Education through CanSat Activities (or Plan)  

University/  

Organize r 
Center for Nanosatellite Testing, Kyushu Institute of Technolog y 

Supervisor  Mengu Cho, Professor  

Contact  Tel:+81-93-884-3228 Email:cho@ele.kyutech.ac.jp  

URL  http://cent.ele.kyutech.ac.jp   

Kyushu Institute of Technology established Center for Nanosatellite Testing (CeNT) in the Tobata 

campus on July 7, 2010. CeNT is made of specialized test facilities, such as thermal vacuum, 

vibration, outgass measurements, mechanical shock, thermo-optical measurements, thermal cycle, 

thermal shock, antenna pattern, capable of space environmental tests for nanosatellite up to 50 cm in 

length and a mass of 50kg. To verify operation in the extreme space environment, various 

environmental tests are required. A lack of a centralized facility for environmental testing has made 

entry into the space sector through nanosatellites development difficult. A centralized environmental 

testing facility will stream line and reduce time for satellite development and maintain the 

traceability and consistency of the test data. 

The mission of CeNT is to find the optimum solution to keep the reliability of nanosatellites while 

keeping the nature of low cost and fast delivery. CeNT will also develop innovative test methods 

suitable for nanosatellites. Being at a university, CeNT will also offer students OJT training 

opportunities through the testing and systems engineering education in terms of system verification.  

CENT will serve as a One-Stop-Shop of nanosatellite testing to lower the barrier against entering 

the space sector for companies that have been outside the community. Especially for local small 

business companies, CeNT will serve as a place where the companies can test their products 

immediately after they make the prototypes.  

So far, CENT has carried out the testing for the following satellites, 

Kagoshima satellite [Hayato] 

Venus probe satellite [Shinen](UNITEC-1) 

High Voltage Technology Demonstration Satellite Horyu-2 

Kyushu satellite QSAT-EOS 

Kagawa University satellite STARS-2 

Through testing many more satellites, CeNT will accumulate the test experience and carry out 

academic research to improve the satellite reliability through a better and more effective test and 

verification method. The strategic goal of CeNT is to establish international standards on 

environment testing suitable for nanosatellites to promote the wider and innovative use of 

nanosatellites in various space applications. 

http://cent.ele.kyutech.ac.jp/
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High Voltage Technology Demonstration Satellite, HORYU-II  

HORYU-2 is a nanosatllite of 30cmx30cmx30cm size weighing approximately 7kg. It will 

be launched as an auxiliary payload onboard a H2-A rocket to Sun-synchronous orbit of  

680km altitude in fiscal year of 2011. Its main mission is to demonstrate high voltage solar  

array design capable of generating power without discharge at a voltage as high as 300V in  

Low Earth Orbit. Although similar space experiments were done in the past, all of the past  

high voltage solar array experiments used DC power supplies to bias the solar array with respect to 

to the satellite body. HORYU-II is the first space experiment that generates the voltage by its  

own solar array. Solar array design to mitigate discharge has been developed at Kyushu Institute of 

Technology (KIT) for the past 10 years. In laboratory experiments, solar array covered by  

transparent polymer film showed no discharge up to 800 volts. During the HORYU-II flight,  

the effectiveness of the film solar array on suppressing discharge will be demonstrated.  

HORYU-II will also carry various spacecraft environmental interaction related mission  

payloads, such as spacecraft potential monitor, electron emitting film for spacecraft  

charging mitigation, and debris impact sensors. Verification of those mission payloads is  

currently underway at KIT.  

HORYU-II has been also developed as a test bed of environmental test facilities of Center 

for Nanosatellite Testing (CENT) that inaugurated in July 2010. System verification,  

especially environment testing takes a large fraction of the development time and cost.  

The center aims to reduce the development cost and schedule of nanosatellite while keeping  

the system reliability. CENT is capable of carrying out all the environmental tests of a  

nanosatellite or satellite components up to 50cmx50cmx50cm and 50kg. CENT aims to find  

the optimum balance between the reliability and the low cost/fast delivery by accumulating the 

test experience of nanosatellites and by developing innovative test methods suitable  

for nanosatellites. While carrying out all the environmental tests for HORYU-II, we calculate 

the cost associated with the environmental test and the system verification. The number would 

be a useful index to find the ways to reduce the systems verification cost while  

maintaining reliability.  

 

   Thermal vacuum Chamber              Vibration Test (HORYU-2 under test) 
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ₒ2ₓAchievements in Space Engineering Education through CanSat Activities (or Plan)  

 

 

 

 

 

 

 

 

 

 

 

ₒ3ₓPapers  

 

 

 

 

 

 

 

 

 

 

 

  

Antenna Pattern Measurement                   CAD model of HORYU-2 

 

We are using CANSAT in a laboratory workshop of first year graduate students of 

Department of Applied Science for Integrated System Engineering. A group of five or 

six students are assigned a task of developing a CANSAT rover that carries a servo 

motor, GPS, a digital compass and ultrasonic sensor. Each student is assigned a 

subsystem and responsible for developing software and hardware. After development of 

each subsystem, it is integrated into one and tested. The course consists of 2.5 hours 

laboratory work, twice a week. In total, the students are expected to finish the rover in 

30 hours including the final presentation.  

1. ñGround Experiments and Computer Simulations of Interaction Between Bare Tether and Plasmaò, 

Koki Kashihara, Mengu Cho, Satomi Kawamoto, IEEE Transaction on Plasma Science, Vol.36, 

pp.2324-2335, 2008. 

2. ñDevelopment of Multi-Utility Spacecraft Charging Analysis Tool (MUSCAT)ò, Takanobu Muranaka, 

Satoshi Hosoda, Jeongho Kim, Shinji Hatta, Koichiro Ikeda, Takamitsu Hamanaga, Mengu Cho, 

Hideyuki Usui, Hiroko O. Ueda, Kiyokazu Koga and Tateo Goka, IEEE Transactions on Plasma Science, 

Vol.36, pp.2336-2349, 2008. 

3. ñLaboratory Experiments for Code Validation of Multiutility Spacecraft Charging Analysis Tool 

(MUSCAT)ò, Satoshi Hosoda, Takanobu Muranaka, Hitoshi Kuninaka, Jeongho Kim, Shinji Hatta, 

Naomi Kurahara, Mengu Cho, Hiroko Ueda, Kiyokazu Koga, Tateo Goka, IEEE Transaction on Plasma 

Science, Vol.36, pp.2350-2359, 2008. 
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4. ñElectrostatic Discharge Plasma Propagation Speed on Solar Panel in Simulated Geosynchronous 

Environmentò, Hirokazu Masui, Takayuki Ose, Kazuhiro Toyoda and Mengu Cho, IEEE Transactions 

on Plasma Science, Vol.36, pp.2387-2394, 2008. 

5. ñESD Ground Test of Solar Array Coupons for a Greenhouse Gases Observing Satellite in PEOò 

Kazuhiro Toyoda, Hirokazu Masui, Takanobu Muranaka, Mengu Cho, Tomoyuki Urabe, Takeshi 

Miura, Yuichiro Gonohe, Tooru Kikuchi, IEEE Transaction on Plasma Science, Vol.36, pp.2413-2424, 

2008. 

6. ñSolar-Array Arcing Due to Plasma Created by Space-Debris Impactò, Shinya Fukushige, Yasuhiro 

Akahoshi, Keiko Watanabe, Toshikazu Nagasaki, Kenshou Sugawara, Takao Koura, and Mengu Cho, 

IEEE Transaction on Plasma Science, Vol.36, pp.2434-2439, 2008. 

7. ñInfluence of space debris impact on solar array under power generationò, Y.Akahoshi, T.Nakamura, 

S.Fukushige, N.Furusawa, S.Kusunoki, Y.Machida, T.Koura, K.Watanabe, S.Hosoda, T.Fujita and 

M.Cho, International Journal of Impact Engineering, Vol.35, Issue12, pp.1678-1682, 2008. 

8. ñRecovery of radiation-induced coloration on various polyimidesò, M. Iwata, Nuclear Instruments 

and Methods in Physics Research Section B: Beam Interactions with Materials and Atoms, Vol. 266, 

No. 12-13, June 2008, pp.3071-3074, 2008. 

9. ñESD Ground Testing of Triple-Junction Solar Cells with Monolithic Diodesò, Yukishige Nozaki, 

Hirokazu Masui, Kazuhiro Toyoda, Mengu Cho, and Hirokazu Watabe, Space Technology Japan, 

Trans. JSASS Space Technology Japan, Vol.7, pp.11-17, 2009. 

10. ñLightning-driven electric fields measured in the lower ionosphere: Implications for transient 

luminous eventsò, Jeremy N. Thomas, Benjamin H. Barnum, Erin Lay and Robert H. Holzworth, 

Mengu Cho, Michael C. Kelley, J. Geophys. Res., Vol.113,A12306,doi:10.1029/2008JA013567,2008 

11. ñDegradation property of commercially available Si-containing polyimide in simulated atomic 

oxygen environments for low Earth orbitò, K. Yokota, S. Abe, M. Tagawa, M.Iwata, E. Miyazaki, J. 

Ishizawa, Y. Kimoto, and R. Yokota, High Performance Polymer, Vol.22. No.2,pp.237-251, 2010. 

12. ñQSAT: The Satellite for Polar Plasma Observationò, Y.Tsuruda, A.Fujimoto, N.Kurahara, T.Harada, 

K.Yumoto, M.Cho, Earth Moon Planet, Vol.104, pp.349-360, 2009. 

13. ñComputer simulations on sprite initiation for realistic lightning models with higher frequency 

surgesò, T.Asano, T.Suzuki, Y.Hiraki, E.Mareev, M.Cho, and M.Hayakawa, J. Geophys. Res., 114, 

A02310, doi:10.1029/2008JA013651, 2009. 

14. ñAccomplishment of multi-utility spacecraft charging analysis tool (MUSCAT) and its future 

evolutionò, S.Hatta, T.Muranaka, J.Kim, S.Hosoda, K.Ikeda, N.Kurahara, M.Cho, HO.Ueda, K.Koga, 

T.Goka, CTA ASTRONAUTICA, Vol.64, Issue5-6, pp.495-500, MAR-APR 2009. 

15. ñThree-dimensional EM computer simulation on sprite initiation above a horizontal lightning 

dischargeò, T.Asano, M.Hayakawa, M.Cho, and T.Suzuki, J. Atmospheric and Solar-Terrestrial 

Physics, Vol.71, Issues 8-9, pp.983-909, June 2009. 
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16.   ñA flight experiment of electrodynamic tether using a small satellite: As the first step for debris  

removalò, .Kawamoto, Y.Kobayashi, Y.Ohkawa, S.Kitamura, S.Nishida, C.Kikkawa, A.Ynagida, 

S.Toda, Y.Yamagiwa, M.Cho, T.Hanada, Journal of Space Technology and Science, Vol.23, No.2, 

pp.36-44, 2009. 

17.   ñESD Ground Testing of Triple-Junction Solar Cells with Monolithic Diodesò, Yukishige Nozaki, 

Hirokazu Masui, Kazuhiro Toyoda, Mengu Cho, and Hirokazu Watabe, Space Technology 

Japan(TRANSACTION OF THE JAPAN SOCIETY FOR AERONAUTICAL AND SPACE 

SCIENCES), Vol.7, pp.11-17, 2009. 

18.    ñArc Tracking between Space Cables due to Electrostatic Dischargecò, H.Kayano, S.Ninomiya, 

T.Okumura, H.Mausi, K.Toyoda, M.Cho, Trans. JSASS Space Tech. Japan, Vol. 7, 

pp.Pr_2_35-Pr_2_39, 2009. 

19.   ñSpectroscopic Measurement of Secondary Arc Plasma on Solar Arraycò, T.Ose, K.Toyoda,        

H.Masui, M.Cho, Trans. JSASS Space Tech. Japan, Vol.7, pp.Pr_2_41-Pr_2_46 , 2009. 

20.   ñInvestigation of Sustained Arc under Solar Cellò, K.Toyoda, Trans. JSASS Space Tech. Japan, Vol. 

7, 2009.  

21.   ñVerification of Charging Potential Measurement Method Using A Parallel Plate Electrostatic 

Analyzercò,  N.Kurahara, M.Cho, Transactions of JSASS Aerospace Technology Japan, Vol.8, 

pp.1-7, 2010. 

22.   ñStatistical Number of Primary Discharges Required for Solar Array Secondary Arc Testsò, Mengu 

Cho, Tomoki Kitamura, Takayuki Ose, Hirokazu Masui and Kazuhiro Toyoda, Journal of 

Spacecraft and Rockets, Vol.46, No.2, pp.438-448, 2009. 

23.   ñThe influence of power supplies on the secondary arc test of solar arraysò, Teppei Okumura,      

Andreas Kroier, Kazuhiro Toyoda, Erich Leitgeb, Mengu Cho, Journal of Spacecraft and Rockets, 

Vol.46, No.3, pp.689-696, 2009. 

24.   ñEnvironmental Effects on Solar Array Electrostatic Discharge Current Waveforms and Test      

Resultsò, Teppei Okumura, Hirokazu Masui, Kazuhiro Toyoda, Kumi Nitta, Mitsuru Imaizumi, 

Mengu Cho, Journal of Spacecraft and Rockets, Vol.46, No.3, pp.697-705, 2009. 

25.   ñElectrostatic Discharge Test on Cu (In, Ga)Se2 solar cell arrayò, Teppei Okumura, Kazuhiro    

Toyoda, Mengu Cho, Shirou Kawakita, Mitsuru Imaizumi, Journal of Spacecraft and Rockets, 

Vol.46, No.5, pp.999-1006, 2009. 

26.   ñTemporal-spatial modeling of electron density enhancement due to successive lightning strokesò,  

   Erin H. Lay, Craig J. Rodger, Robert H. Holzworth, Mengu Cho, Jeremy N. Thomas, JOURNAL 

OF GEOPHYSICAL RESEARCH, VOL.115, pp.8, doi:10.1029/2009JA014756, 2010. 

27.   ñCharacterization Experiment of Secondary Arc on Solar Arrays : Threshold and Durationò, H.    

Masui, T. Ose, T. Kitamura, K. Toyoda, M. Cho, Journal of Spacecraft and Rockets, Vol.47, No.6, 

pp.966-973, 2010. 
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28. ñInternational Round-Robin Test on Solar Cell Degradation due to Electrostatic Dischargeò, V. 

Inguimbert, D. Payan, B. Vayner, D.C. Ferguson, H. Kayano, S. Ninomiya, T. Okumura, H. Mausi, K. 

Toyoda, M. Cho, J. Spacecraft and Rockets, vol.47, no.3, pp.533-541, 2010. 

29. ñVerification of Charging Potential Measurement Method Using A Parallel Plate Electrostatic 

Analyzerò, N. Kurahara, M. Cho, TRANSACTION OF THE JAPAN SOCIETY FOR 

AERONAUTICAL AND SPACE SCIENCES, Vol.8, No.0, pp.1-7, 2010. 

30. ñA Consideration of Future Flight Material Exposure Experiments in Japan: Advanced Material 

Exposure Test Working Groups 'Proposalò, Masahito TAGAWA, Kumiko YOKOTA, Mengu CHO, 

Minoru IWATA, Rikio YOKOTA, Mineo SUZUKI, Koji MATSUMOTO, Yugo KIMOTO, Eiji 

MIYAZAKI and Hiroyuki SHIMAMURA, TRANSACTIONS OF THE JAPAN SOCIETY FOR 

AERONAUTICAL AND SPACE SCIENCES, AEROSPACE TECHNOLOGY JAPAN, Vol.8, 

No.ists27, pp.Th_1-Th_5, 2010. 

31. ñPropagation Area of Flashover on Solar Array under Electron Environment Simulating 

Geosynchronous Orbitò, Teppei Okumura, K. Nitta, M. Takahashi, K. Toyoda, Trans. IEEJ, Ser.A, 

Vol.130⁸No.9⁸pp.793-799⁸2010. 

32. ñEffect of atomic oxygen exposure on resistivity change on spacecraft insulator materialsò, Noor 

Danish Ahrar Mundari, Arifur Rahman Khan, Masaru Chiga, Teppei Okumura, Hirokazu Masui, 

Minoru Iwata, Kazuhiro Toyoda, Mengu Cho, Trans. JSASS Aerospace Tech. Japan, Vol.9, pp.1-8, 

2011. 

33. ñAnalysis of Flashover Discharge on Large Solar Panels under a Simulated Space Plasma 

Environmentò, Teppei Okumura, Mitsuru Imaizumi, Kumi Nitta, Masato Takahashi, Tomonori Suzuki, 

Kazuhiro Toyoda, to be published, 2011. 

34. ñA Research on Mitigation Method Against Secondary Arcing on Solar Arrayò, Tomohiro Wada, 

Hirokazu Masui, Kazuhiro Toyoda, Mecgu Cho, The Japan Society for Aeronautical and Space 

Sciences, to be published, 2011. 

 

Õ Books 

Guide to Spacecraft Charging and Mitiga tion, AIAA Progress in Astronautics and 

Aeronautics Series, September, 2011  

 

Õ Dissertations 

2008  

1. Principle demonstration of high frequency plasma probe for nanosatellite QSAT. 

2. Development of thermal vacuum and thermal equilibrium test facility for nanosatellites 

3. Operational simulation of electron-emitting film for spacecraft charging mitigation 

4. Spacecraft charging simulation in the polar earth orbit environment using MUSCAT 

5. Lunar surface charging simulation using Multi Utility Spacecraft Charging Analysis Tool 

(MUSCAT) 
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6.  Laboratory test of dynamic instability of electrodynamic tether induced by discharge 

7.  Time-of-flight measurements of Atomic Oxygen Velocity using Spectrometry and QMASS  

8. Development of secondary electron emission yield measurement device 

9.  Experimental research of ESD inception mechanism on the ITO glass plate surface which 

simulated thin-film solar cell 

10. Research on mitigation method against secondary arcing on solar array which enhanced 

insulation by coating and changing the thickness of adhesive under the cell 

2009 

1.  Charge-discharge Characteristics on Solar Array in LEO and GEO environment under    

cryogenic temperature 

2.  Development of Photoelectron Emission Measurement Facility for Space Materials 

3.  Development of reproduction experiment system of particulate electrification and floating    

phenomenon in lunar surface 

4.  Study on machine characteristic degradation with thermal and electron beam in space     

environment on Composite materials for high accuracy large antenna satellite 

5.  Development of Ground Operation Softwares for Nano-satellite Horyu 

6.  Research on creeping discharge generated on solar array 

7.  Development of Mission Payloads onboard High Voltage Technology Demonstration   

Satellite HORYU-II  

8.  Examination of surface potentiometer probe in thermal space environment for payload   

application 

9.  Study of discharge characteristics of Electrodynamic Tether system for on-orbit verification   

test 

2010 

1.  Verification of engineering model of spacecraft potential monitor made of parallel plate     

electrostatic analyzer 

2.  Thermal design of high-voltage demonstration satellite Horyu2 

3.  Structural design and environment test of high voltage technology demonstration satellite,   

HORYU-2 

4.  Test of performance of adhesive for sample return from asteroid in vacuum 

5.  Development of Measurement System of Field Electron Emission from Electron-Emitting    

Film for Spacecraft Charming Mitigation 

6.  Research and Development of Debris Removal Method Using Interaction Between Space   

and Electrode with Applied Voltage 

7.  Basic research of Vacuum Arc Thruster for Nano-Sattellite 

8.  Isolation performance evaluation of high voltage cable for SSPS in space environment 

9. Measurement of Electric Charge Flowing into Discharge Point in a Normal Gradient  

Potential 

10.Measurement of Distribution of Atomic Oxygen Flux using the Quartz Crystal Microbalance 
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Õ Master's thesis 

2008 

1.  Development of electron emitting film for spacecraft charging mitigationand the   

improvement of its performance 

2.  Development of Onboard Computer System for nano satellite HORYU 

3.  Simulation of charging and levitation of dust particles in lunar plasma environment 

4.  Difference between primary arc on chargeהdischarge experiments at low and room   

temperature 

5.  Relationship between electrostatic discharge inception on satellite solar panel and   

adsorbed water 

6.  Circuit analysis of surge voltage induced by discharge on satellite solar panel 

7.  Development of discharge triggering method to be applied for electrostatic discharge test   

of satellite solar panel 

8.  Research on degradation and crack detection on the insulation material of electrical power   

cable    

9.  Development of flashover current simulator for discharge ground test of solar cell for  

space 

 

2009 

1.  Development of communication subsystem for nanosatellite HORYU 

2.  Program management of nanosatellite Horyu 

3.  Effects of UV source on the degradation of thermal and mechanical properties of fluorine   

polymers  

4.  Development of numerical simulation tools of the electron beam in traveling wave tubes   

for satellite communications 

5.  Development of electron field emission distribution measurement device 

6.  Proposal of a debris removal technique using interference between space plasma and the  

voltage electrode 

7.  Evaluation of insulation strength in space environment of high voltage cable for space  

solar power system 

8.  Simulation of contamination on spacecraft and its effect on spacecraft charging 

2010 

1.  Development and verification of power supply system for Nano Satellite HORYU 

2.  Development of thermal vacuum test facility for nanosatellite 

3.  Statistical analysis of satellite observation data of auroral electrons and plasma  

environment on Polar Earth Orbit. 
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ₒ4ₓRecent overseas researchers who collaborated with us (for a short period ) 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Prof. Joseph Jiong Wang, University of Southern California (USA) 

Spacecraft environment interactions and nanosatellite development 

2. Space Systems Loral (USA) 

Environmental test of satellite power system 

3. Beijing Institute of Space Environment Engineering (China) 

Effect of charging on contaminant particles 

4. Indian Space Research Organization (India) 

Electrostatic Discharge test methods on satellite solar panel 

5. CNES (French Space agency) and ONERA (French National Aerospace Laboratory) (France) 

International Standardization of Electrostatic Discharge test methods on satellite solar panel 

6. Ohio Aerospace Institute and NASA (USA) 

International Standardization of Electrostatic Discharge test methods on satellite solar panel 

7. Prof. Shentao Li, Xian Jiaotong University (China) 

Charging properties of space dielectrics 

 

4. Research on evaluation of resistance of electron-emitting film to space environment and  

performance improvement for spacecraft charging mitigation 

5. Research on space applicability of COTS antistatic coating for spacecraft surface charging   

mitigation, its radiation and thermal cycle resistance 

6.  Development of onboard computer system for nanosatellite HORYU 

7.  Development of secondary electron emission yield measurement device for space materials 

8.  Effects of adsorbed water on electrostatic discharge on space solar pane 

9.  Development of Atomic Oxygen generation instrument in space environment and 

10.Time-of-flight measurements 

11.Research on development and evaluation of mitigation method against sustained arcing on   

solar array 

 

Õ Doctorôs thesis  

2009 

Verification of Operational Principle of Small-sized Satellite Potential Monitor via Measurement of 

Particle Energy 

2010 

Effect of atomic oxygen exposure on spacecraft charging properties   
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ₒ5ₓImportant mention  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

United Nations/Japan Long-term Fellowship Programme Doctorate in Nano-Satellite Technologies 

(DNST) 

Developing countries that in the past have mostly focused on applications-oriented aspects of 

space technology are increasingly also interested in building indigenous capacities for basic space 

technology development. A nano-satellite development program is an ideal first-step to establish such 

a basic capacity. Experience gained through on-the-job training, going through the complete cycle of 

designing, building and testing a satellite, is crucial to gain this capacity. To fill that demand there is a 

need for educational institutions to offer appropriate on-the-job training opportunities. 

In 2010, Kyushu Institute of Technology and the United Nations Office for Outer Space Affairs 

launched a long-term fellowship programme on nano-satellite technologies for post-graduate level 

students from developing countries and countries with economies in transition. The students 

supported by the fellowship programme are expected to enroll in Kyushu Institute of Technology in 

October every year from 2011. The length of the fellowship programme for each student is three 

years. Students will work in the newly established Centre for Nanosatellite Testing, which can handle 

a full range of environmental tests required for a 50cm-class nano-satellite. Because all tests can be 

conducted with the facilities available inside the campus, intensive and efficient cycles of designing, 

building and testing become possible. 

The application package for the fellowship programme is available at the UNOOSA website, 

http://www.unoosa.org/oosa/en/SAP/bsti/fellowship.html.  The completed application forms have to 

be submitted to the United Nations no later than 30 April 2011 (for the class of 2011). 

 

http://www.unoosa.org/oosa/en/SAP/bsti/fellowship.html
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ₒ1ₓOverview and Science Highlights of the  project   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

University/  

Organize r 
Space Systems Dynamics Laboratory , Kyushu University  

Supervisor  Toshiya Hanada, Dr. Eng. , Associate Professor 

Contact  Tel:+81-92-802-3047 Email: hanada.toshiya.293@m.kyushu -u.ac.jp 

URL  http://ssdl.aero.kyushu -u.ac.jp  

  Space systems dynamics laboratory at Kyushu University has initiate d the IDEA  (In-situ 

Debris Environment Awareness) project, aiming to establish an in -situ monitoring network 

for the micro debris environment.   Today, the data of the micro debris environment have 

not been continuously collec ted yet in any spatial regions.  The IDEA project intends to 

deploy a group of 50cm-cube satellites  (IDEA satellite)  equipped with two dust sensors 

under the research and  development by JAXA into a congested orbital altitude whose 

debris environment is projected to monitor.  IDEA satellites  plan  to be launched 

sequentially in  a piggyback fashion with a primary satellite to a near  altitude, in which 

case it is possible to measure the debris environment for the primary satellite at the same 

time.  In total, 5 IDEA  satellites are planned to be deploy into the same altitude and/or 

different altitudes where the demand for the assessment of the mi cro debris environment is 

high.  The deployment  plan of 5 satellites is currently under discussion.    Weõre aiming to 

launch the IDEA 1 in FY2013 as a secondary payload.   

 

  The Kyushu University owns a clean room, an environmental test facility, and a satellite 

ground station (UHF upli nk/downlink).  The environment test facility can conduct 

vibration test, thermal test, thermal -vacuum test, and radiation -proof test (for total -doze), 

which are sufficient for the satellite bus system development.  

 

http://ssdl.aero.kyushu-u.ac.jp/
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ₒ2ₓAchievements in Space Engineering Education  through CanSat Activities (or Plan)     

 

 

 

 

CanSat project in our laboratory has been initiated  in  2000.  Students, who join our 

laboratory newly,  work on developing CanSat for half a year to study basic knowledge of 

satellites and systems engineering, and experience the lifecycle of a technological project , 

including  planning, managing , operating, and evaluating their  mission.   

As an opportunity  for operating, we have participated in ARLISS and Noshiro -space 

event.  In those events, we have received a lot of prize s such as 1st prize at ARLISS 

mission competition in 2009.   Moreover, the CanSat has carried out various missions, 

such as, fly -back by parafoil or kite -plane, measuring  temperature or pressure of 

atmosphere, downlinking mission data to ground station, and video recording from 

CanSat.  

 

 

Fig . CanSat  (2007) 

 

Fig . Kite -plane CanSat  (2009) 

 

Since the IDEA satellites has been initiated in 2011, we plan to demonstrate some 

system architectures  in the C& DH subsystem, which are partly adopted in  the IDEA 

satellite .  This new challenge ha s motivat e lab students  to develope CanSat.  As an 

opportunity to demonstrate , the CanSat are going to be operated in ARLISS (11, 

September).  The performance  result would be useful as that system which can be 

employed in  the satellites .  Because the experience of CanSat developing is thought to be 

very  helpful for becoming a full -fledged engineer, and not got achieved in  classroom 

lecture , CanSat project is co ntinued after next year in our laboratory.   
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Õ Journal Publications  

Survivability of Tether throughout Deorbiting ה  

Theoretical and Empirical Analysis of the Average Cross ה -sectional Areas of 

Breakup Fragments  

Benefits of Active Debris Removal on the LEO Debris Population ה  

 Microsatellite Impact Tests to Investigate the Outcome of Satellite ה

Fragmentation  

Practical Guidelines for Electro ה -Dynamic Tethers to Survive from Orbital 

Debris Impacts  

Instability of the Current Space Debris Population in Low ה  Earth Orbit  

 :A Test Flight Experiment of Electrodynamic Tether Using a Small Satellite ה

As the First Step for Debris Removal  

Orbital Debris Modeling at Kyushu University ה  

Spin ה -Axis Attitude Determination from Earth Chord -Angle Variations for 

Geostationary S atellites  

For Better Calculation of the Average Cross ה -Sectional Area of Breakup 

Fragments  

Outcome of Recent Satellite Impact Experiments ה  

QSAT: A Low ה -Cost Design for 50 kg Class Piggyback Satellite  

QSAT: the Satellite for Polar Plasma Observation ה  

Benefits and Risks of Using Electrodynamic Tethers to De ה -Orbit Spacecraft  

Attitude Control by Magnetic Torquer ה  

Performance of Spin ה -Axis Attitude Estimation Algorithms With Real Data  

New Satellite Fragmentation Model Based upon Low ה -Velocity and 

Hypervelocit y Impacts  

 Investigation and Comparison between New Satellite Impact Test Results ה

and NASA Standard Breakup Model  

The Two-Sun Cones Attitude Determination Method ה  

Searching for Lost Fragments in GEO ה  

Spin ה -Axis Attitude Determination from Earth Chord -Angle Var iations for 

Geostationary Satellites  

Space Debris Environmental Evolutionary Model in Low Earth Orbit ה  

Comparison of Fragments Created by Low ה - and Hyper -velocity Impacts  

Measurement of QSAT Residual Magnetism ה  

Methods for the orbit determination of tethered satellites in the project QPS ה  

Stochastic analysis of survivability of double tether ה  

ₒ3ₓPapers 
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ₒ4ₓRecent overseas researchers who collaborated with us  

       

 

 

 

 

 

 

 

 

 

 

Õ Contributions (in Japanese)  

Overall Deployment Experiment of Solar Power Sail ה  

Progress in Satellite Attitude Determination and Control ה  

A Tutorial on Vectors and Attitude ה  

Two New Microsatellite Impact Tests in 2008 ה  

Õ Dissertations  

Attitude Control for Asteroid Mission ה  

Feasibility of Space Debris Observation System by Space ה -based Passive 

Radar  

Micro ה -Satellite Impact Tests to Investigate Multi -Layer Insulation  

Õ Master's thesis  

Effect of Thermal Radiation Pressure on Interplanetary Spacecraft ה  

General Attitude Control System for Micro ה -Satellites  

Õ Doctorõs thesis 

Development and Validation of Precise Models for Non ה -Conservative Forces 

on Spacecraft 

Guidance and Control of Deep Space ה  Explorer Using Solar Radiation 

Pressure 

Guidance and Control of Deep Space Small Probe ה  

Potential Risks of Using Electrodynamic Tether to De ה -orbiting Spacecraft  

from LEO  

System Design and Project Management for University Satellites ה  

 

1. A. Rossi (ASI), B.B. Virgili (ESA), R.K. Sharma (ISRO), J. -C. Liou (NASA), H. Lewis 

(UK)  

Stability of the Future LEO Environment  

 

2. A. Rossi (ASI), H. Lewis (BNSC), H. Krag (ESA), V. Adimurthy (ISRO), J. -C. Liou 

(NASA)  

Benefits of Active Debris Removal on the LEO Debris Population  

 

3. C. Pardini (ASI), P.H. Krisko (NASA)  

Potential Benefits and Risks of Using Electrodynamic Tethers for End -of-life De -orbit of 

LEO Spacecraft  
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ₒ5ₓImportant mention  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our laboratory focuses on two guidelines adopted in the space debris mitigation guidelines 

of the Scientific and Technical Subcommittee of the United Nations Committee on the 

Peaceful Uses of Outer Space.  The first guideline limits the long -term presence of 

spacecraft and launch vehicle orbital stages in the low Earth orbit region after the end of 

their mission.  Small satellites as secondary payloads may not be allowed to have 

propulsions or pressurized vessels.  Such small satellites can expect only natu ral orbital 

decay due to the atmospheric drag , so that they have to enlarge their average 

cross-sectional area at the beginning or after the end of their mission to comply with the 

guideline.  However, enlargement of the average cross -sectional area may co nflict with the 

second guideline that limits the probability of accidental collision because the probability of 

accidental collision is a function of the effective cross -sectional area.  Therefore, our 

laboratory  tries to optimize the average cross -sectional area in terms of the two guidelines 

as a better effort.   
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