54th International Astronautical
Congress 2003

(IAC 2003)

Bremen, Germany
29 September - 3 October 2003

Volume 1 of 8

ISBN: 978-1-61839-418-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2003) by the International Astronautical Federation
All rights reserved.

Printed by Curran Associates, Inc. (2012)

For permission requests, please contact the International Astronautical Federation
at the address below.

International Astronautical Federation
94 bis, Avenue de Suffren
75015 PARIS - France

Phone: +33 14567 4260
Fax: +33142732120

secretariat.iaf@iafastro.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1

Enabling Sustainable Exploration through the Commercial Development of SPace ..............cccocooiiiiiniiiii e 1
Mark Nall, Joseph Casas

Space Telescope Mission Design For L2 Point Stationing ...............ccocooooiiiiiiiiiii s 6
Jill M. Cattrysse

Interplanetary Missions Utilising Capture and Escape Through Lagrange Points...............c.ccccooeiiiiiiniiniiccecceeseeee 14
Stephen Kemble

A Numerical Study of the Gravitational Capture in the Bi-Circular Restricted Four-Body Problem...................ccccccoviniiiiiiiinns 25
Antonio Fernandso Bertachini De Almeida Prado

Taking Advantage of Inclination Variation in Resonant Remote Sensing Satellite Orbits ................ccccocooiiiiiiii 33
N. S. Gopinath, T. Ravindrababu, S. V. Rao, D. A. Daniel, P. S. Goel

Third-Body Perturbation using Single Averaged Nonsingular Variables ..............cccccoiiiiiiiiii e 41

Carlos Renato Huaura Solorzano, Antonio Fernando Bertachini De Almeida Prado

Full Successful ARTEMIS Salvage Mission Overall
A. Notarantonio, L. Mazzini, L. Amorosi

Analysis of Trajectories of the Insertion into Geostationary Orbit of a Spacecraft with the Chemical and Electric

Propulsion with Using of M0ON'S SWIIZDY ..o ettt 57
M. S. Konstantinov

Flight Definition of the Space Vehicle Mass
V. V. Malyshev, V. N. Pochukaev, A. Karp, N. B. Bodin

The Method of Consistent Measurements for Determination of Spacecraft MOtion...............cccooeoiiiiiiiinciicce e 73
A. Sheptun, I. Mashtak, M. Zhechev

The Dynamical Equations in Terms of Relative Orbit Elements for Satellite Formation Flying ..................ccocooiiiinniiiis 81
Yelun Xiao, Xiaomin Zhang

INS/GPS Navigation System: a Solution to Improve Expendable Launcher Competitiveness.................ccoccovevviniiiiiiniiiciiicnciee, 92
A. Biard, S. Boulade, A. Ballereau, J. Ciampi, B. Frapard, L. Bouaziz, |. Rongier

A New RLYV Navigation System Based on Intelligentized Information Fusion ................cccccoviiiiniiiiiiic e 100
Jianjun Luo, Lin Chai, Jianping Yuan, Qun Fang

G&C Algorithms for Future Formation Flying and Automated Rendezvous MisSions ..............ccccccoviiiiiiiiiiiinni e 101
A. Caramagno, D. Benavente, J. C. Bastante, V. Fernandez, Luis F. Penin, J. Rodreiguez-Canabal

Re-Entry Flight Clearance with m- and Polynomial based Analysis ..............cc.ccocooiiiiiiiiiii 111

S. Juliana, Q. P. Chu, S. Bennani, J. A. Mulder, T. J. Van Baten
State Tracking and Control of a Lifted Autonomous Space Vehicle during the Atmospheric Re-Entry Phase: A

LYAPUINOV APPIOACK..... ..ottt h et bbbt h et h £ e b e ek b e b e E e st 1 e e H £ eheh £ e b e R £ e bR e b £ 10 eh e b es £ e bt h b e b s e e b e b e bt e bt eb e b e b 120
A. E. Finzi, M. Lavagna, A. Digregorio
Ascent and Reentry Guidance Concepts Based on NLP-Methods..............cccocooiiiniiiiiiiiiniceee e 130

M. H. Grasslin, J. Telaar, U. M. Schottle

Guidance Scheme for Autonomous Electric Propelled Spacecrafts
Jesus Gil-Fernandez, M. Graziano, E. Milic, M. A. Gomez-Tierno

Overview of Advanced Control Trends for AeroSpace IMISSIONS ...............occiiiiiiiiiiieiiiei et 149
Jose M. Giron-Sierra, Jose Prieto, Ignacio Delgado

Multi-Objective Optimization Applied to Satellite Constellation I: Formulation of the Smallest Loss Criterion....................c......... 160
E. Marconi Rocco, Marcelo Lopes De Oliveira E Souza, Antonio Fernando Bertachini De Almeida Prado

Coverage Optimization of Elliptical Satellite Constellations with an Extended Satellite Triplet Method..................c.cccooceiviinnnnn. 171
Francois Dufour

Tight Formation Flying for an Along-track SAR INterferometer ...............cccooiiiiiiiiiiiiiiiiisce e 180
Eberhard Gill, Hartmut Runge

Mission Analysis of MAX, a New Concept of Gamma Ray TeleSCOPE ............ccccooviiriiiiiiiiiieis e 191

V. Martinot, A. Boutonnet, P. Brousse, H. Sainct, P. Van Ballmoos

Formation Configuration as a Function of Degree of Knowledge Sharring
Takanao Saiki, Jun'lchiro Kawaguchi

The Low Cost and Reliable Missions for a Solar ReSEArC .............cociiiiiiiiiiiic e 209
Veniamin V. Malyshev, K. M. Pichkhadze, V. V. Malyshev, V. E. Usachov, Y. D. Tychinsky

Mission Design for the STEREQ Solar ODSErvAatories .............ccocoviiiiiiiiiiiiiieisee et 220
Peter Sharer

Mission Design Options for a Small Satellite MiSSion t0 JUPILET ............ccooiiiiiiiiiiii e 229
Stephen Kemble, Mark J. Taylor

New Spinning Deployment Method of Large Thin Membranes with Tether Control .................ccccocoriiiiiiiniiiciieeee 240
Saburo Matunaga, Osamu Mori, Koji Nakaya, Masafumi lai, Kuniyuki Omagari, Hideyuki Yabe

Stationary Rotations of Two Connected Axisymmetric Rigid Bodies ...................ocooiiiiiiiiiiini e 248
Anna D. Guerman, Sergey A. Mirer

Chaotic Attitude Motion and its Control of Spacecraft in Elliptic Orbit and Geomagnetic Field.....................ccccooiiiin 257

Yan-Zhu Liu, Hong-Jie Yu, Li-Qun Chen



A Method to Generate Analytic Optimal Mission Star Catalog for Earth Observation Satellites ....
A. Solaiappan, R. Pandiyan, N. S. Gopinath

Effects of the Solar Radiation Torque on Sun-Synchronous Gravity Gradient Stabilized Spacecraft.................ccocooeriiniiniinennn. 275
Giovanni B. Palmerini, Silvano Sgubini

Control for Circular Formation Initialization with Collision AVOIAANCE ...............coiiiiriiiiici e 283
Arnaud Boutonnet, V. Martinot, A. Baranov, B. Escudier, J. Noailles

Drag-Free Control System for Frame Dragging Measurements Based on Cold Atom Interferometry.................ccccocooviiiiiininn. 294
Walter Fichter, Alexander Schleicher, Laszlo Szerdahelyi, Stephan Theil, Phil Airey

The Influence of Flexible Appendices on a Velocity Based Lyapunov Feedback Controller for a VSCMG System................co........ 304
Dario Izzo, Chiara Valente

New in-Flight Results of SED16 Autonomous Star SENSOT ..............ooeiiiiiieieiiinereeee st r e s et e s s e enas 312

Marc Pochard, Ludovic Blarre, Didier Vilaire, Veronique Piriou, Thierry Foisneau, Nicolas Perrimon, Philippe Jacob

Star Identification Using A Triplet Algorithm
Joseph A. Hashmall

Star Sensor Algorithm Application and SPIn-Off...............ccccooiiiiii bbbttt 333
M. Kruijff, E. J. V. D. Heide, C. W. De Boom, N. V. D. Heiden

Performance Analysis of an Integrated Stellar-Inertial System Based on MEMS Technology ...............ccccocooviiiiinincnciiceen 344
D. Accardo, G. Rufino, M. Grassi

Experimental Testing of a CMG Cluster for Agile Microsatellites .................cccocooiiiiiiiiiii 354
V. J. Lappas, C. I. Underwood, W. H. Steyn

Studying of Satellite Attitude Maneuver Control using Reaction Wheels .................ccocooiiiiiiiiie e 361
Yunhai Geng, Xibin Cao, Yingchun Zhang, Zhaowei Sun, Benli Wang, Ping He

Three axis Attitude Determination and Control System for a Picosatellite: Design and Implementation ......................ccoccceiinennn. 369

Jan Tommy Gravdahl, Egil Eide, Amund Skavhaug, Kjell Magne Fauske, Kristian Svartveit, Fredrik Mietle Indergaard

Spin Axis Attitude Determination Accuracy Model
Jozef C. Van Der Ha

Breakwell Memorial Lecture: Dynamics and Control of Tethered Satellite SyStems ...............ccccovoiriiiiiiniicin e 391
A. K. Misra

Angular Motion Control of Non-Cooperative Satellites Using a Two-Arm Manipulator ................ccococoiiiiiiinnieeeee 402
Gabriele Gilardi, Satomi Kawamoto, Sheishiro Kibe

Dynamics Simulations of Space Manipulator with Flexible Links ...............cccccooiiiiiiiii 413
Dongyao Tan

Optimal Control of FIEXible TetRErs ..............ccoiiiiiiiiiiici et se et r e r e et s e n e n e e 424

Paul Williams, Chris Blanksby, Pavel Trivailo
Ground Test of Tether Deployment and Retrieval along Optimal Path with a Tether Reeling Mechanism Designed

FOI IMIECTO-CIASS SATEIIILES ..........c.euiiiitiiiieiietet etttk b bt e bbb £ e e bbb b £ £ bbb s E bbbt E bbb es b e b bbb et n bbbt e 435
Yosuke Nakamura, Hidekazu Hashimoto

Experimental Analysis for Attitude Control of a Tethered Space Robot under Microgravity .............c.ccccoovvviiinininineieeee 443
Masahiro Nohmi, Shunichi Yoshida

Multibody Dynamic Simulator for Launch Vehicles Stage Separation Studies...............cocoooiiiiiiiiiiiii e 451
D. Jayakumar, K. K. Biswas

Stability of POLyZ0oNal SPACE STIUCTUIES .......c.ccviiiiiiiiiiiiiiitieteie sttt ettt b bt b bbbt e bbb st e e e e b bt et s e e bbbttt e bbb s et n e b 469

| Stroe, D. D. Prunariu, M. 1. Piso, G. V. Manciu
Optimisation of Low Thrust Transfer of Satellites Formations to Heliocentric Earth Trailing Orbits Through a

Gradient Restoration AIZOTItRIN...............ccoiiiiiii et 479
J. C. Bastante, A. Caramagno, L. F. Penin, M. Bello-Mora, J. Rodriguez-Canabal
Fundamental Properties of Optimal Orbital Transfers...............cccoooiiiiiiiic e 490

A. Miele, T. Wang
Optimal Low Thrust Orbit Transfer from GTO to Geosynchronous Orbit and Stationkeeping using Electric

PrOPUISION SYSTEIM.......c.cuiiiiiititiiiiiieet ettt st e b bt s e s e E bt E s e e 8 E bR e e 0 R E R st e e R R Rt e e e e e R b eR et e r bRt nnr e 525
N. S. Gopinath, K. N. Srinivasamuthy

Different Approaches to Optimise Reusable Launch Vehicles Trajectories.............ccccoeiiiiiiiiiiiniineiccseeese e 536
Christophe Talbot, Nicolas Berend

An Integrated Optimization of RLY Reentry TraJeCtory..........c.cccoiiiiiiiiiiiiciii et 551

Jianjun Luo, Wenyong Zhou, Qun Fang, Jianping Yuan

Autonomous Guidance for a Sub-Orbital Re-Entry Vehicle....
Irene Cruciani, Nicola De Divitiis, Guido De Matteis, Edoardo Filippone

Design of Earth-Mars Transfer Trajectories Using Evolution-Branching Technique..................ccccociiiiiiiiniiciicecee 570
Massimiliano Vasile, Leopold Summerer, Paolo De Pascale

Characteristics of Electric Propulsion Systems for Optimal Interplanetary Trajectories............c.cccooooriiniiiiininincneeeeeee 581
Guido Colasurdo, Lorenzo Casalino

Study on Optimization Methodology for Launch Trajectories of GTO Launchers ...............ccocccoiiiiiiininiccce e 588
Ya-Zhong Luo, Guo-Jin Tang, Yan-Gang, Liang, Li-Ni Zhou

On the Earth-to-Moon Trajectories with Temporary Capture of a Particle by the Moon...............coccciiiiiiiniiiceeee 599
Viacheslav V. Ivashkin

Formation Flying Based on Orbit Perturbation SOIUTION .................ciiiiiiiiiiiiiiic ettt 608
Weilian Yang

Analytical Solution of Low Thrust Transfer Orbit ... 615

Xin Wang, Lin Liu



Target Attitude Motion Estimation and Tracking Experiment On Micro-satellite ""Micro-LABSAT"
Shinichi Nakasuka, Nobutada Sako, Yuichi Tsuda, Shinichi Ukawa, Ryu Funase, Fuyuto Terui, Shinichi Kimura, Keisuke
Yoshihara, Toru Yanamoto

Qualification of Videometer an Optical Rendezvous Sensor ...
Marc Pochard, Ludovic Blarre, Carole Moussu, Nicolas Perrlmon Philippe Jacob, Paul Da Cunha, Stein Strandmoe

Preliminary Analysis of Interplanetary Trajectories with Aerogravity and Gravity Assist Maneuvers ...............ccococoveeneeneenenns 639
Stefano M. Pessina, Stefano Campagnola, Massimiliano Vasile

Tether Assisted Rendezvous with for Satellites with Small Relative Inclinations.................ccccoiiiiiiniiiiiee 650
Chris Blanksby, Paul Williams, Pavel Trivailo

Optimal Trajectory Design for SIMONE MiSSION STUAY ..........cccocooviiiiiiiiiiniiciiinerece e 661
Mauro Massari, Franco Bernelli-Zazzera, Roger Walker

Analysis of Rosetta Interplanetary NaVIZAtION .............coooiiiiiiiiiiii bbbt ee et ebesn e ene 671
Jose Manuel Sanchez Perez, Jose Rodriguez Canabal

Design of Low-Thrust Trajectories for the Exploration of the Quter Solar SYStem ..............ccccoriiiiiiiiininnei e 680
Massimiliano Vasile, Andres Galvez, Leopold Summerer, Franco Ongaro

Precise Modeling of Relative Motion for Formation FLying Spacecraft.............c.cocooiiiiiiiiiiiiiicc e 689
Shankar Kumar Balaji, Adrian Tatnall

Object-Oriented Modelling of Spacecraft Attitude and Orbit DYNamiCS .............cccviiiiiiiiiiii e 695
Marco Lovera

The Technology of Adjusting Cavity and Experiment Research for Ring Laser GYro............c.cccocooniiiiiniicinn e 702
Ke Wang , Guangjian Zhang

A Novel Digital Sun Sensor: Development and Qualification for FLight................cccooiiiiii e 708
C. W. De Boom, N. Van Der Heiden

Qualification of a New Static INfrared EQrth SEISOT .............cccouoiiiiiiiiiiii sttt sbesbe st sbesbesbeaneaneens 716
Marc Pochard, Francois Mathet, Daniel Fischer, Joseph Albukerque

Automated Star Sensor Performance Assessment using Real-Sky Data of MEFIST IL............ccccooiiiiiiiiiiiiinceeese e 721
M. Kruijff, N. V. D. Heiden

Micro Technology Based SUn SENSOT .............ccooiiiiiiiiiiii bbb s 728

Jan H. Hales, Martin Pedersen, Rene W. Fleron
Feasibility Study on the Orbit Transfer utilizing the Tether System Dynamics in the Debris-Crowded Circular

Shoichi Yoshimura

Robust Estimation of Propulsion parameters using Optimization Techniques based on Evolutionary Algorithms.......................... 746
Bhola Ram Meena, Himanshu Gupta, Priyankar Bandyopadhyay, Kalyanmoy Deb, V. Adimurthy

Study of Genetic Algorithm Settings for Trajectory Optimisation
Robin G. J. Biesbroek, Biagio P. Ancarola

Use of Weak Stability Boundry Trajectories for Planetary Capture ................ccocooiiiiiiiiiiii s 766
Artemio Castillo, Miguel Bello, Jose A. Gonzalez, Guy Janin, Filippo Graziani, Paolo Teofilatto, Christian Circi

Multilateral Cooperation in Earth Observation: Current Thrusts of the Committee on Earth Observation

Satellites and the Integrated Global Observing Strategy.............ccccoiiiiiiiiiiiiii 775
Gregory W. Withee, D. Brent Smith, Michael B. Hales

RADARSAT-1 Accomplishments beyond its Nominal Mission
Rolg Mamen, Ahmed Mahmood

Assessment of Earth Observations Data HArmMOMIZAION ...ttt 794
Incigul Polat Erdogan, Eligar Sadeh
DL YN A I L A - L 1T 1 ) TSP 802

John Cooksley, Alex Da Silva Curiel, Paul Stephens, Lee Boland, Susan Jason, James Northham, Andew Brewer, Javad Anzalchi,
Wei Sun, Martin Sweeting

Small Relay Satellite(s) for Improving the Reactivity of Observation Satellites.................c.cccooiiiiiiiiini e 813
C. Edery-Guirado, J. P. Aguttes, E. Bouisson, F. Forestier

JASON-2: Consolidating and Enlarging the JASON-1 Performance in Ocean Altimetry ..o 821
Philippe Terrenoire, Francis Douillet, Aurelien Carucci, Thierry Lafon, Francois Parisot, Jacqueline Perbos

Water Vapour Lidar Experiment ins SPace (WALES) ..ottt 832
G. Ehret, A. Fix, M. Wirth, E. Gerard, D. G. H. Tan, L. Garand, V. Wulfmeyer, P. Di Girolamo

Implementation of the Soil Moisture and Ocean Salinity Variables by the Space SMOS MiSSion............cccccoovvvniniiiinciicen 838
Michel Moulin, Achim Hahne

Seviri Imaging Radiometer on Meteosat Second Generation : SEVIRI on MSG-1: A First Assessment ................c.coceceneinininnnn. 847

P. Coste, F. Pasternak, F. Faure, B. Jacquet, S. Bianchi, Donny M. A. Aminou, H. J. Luhmann, C. Hanson, P. Pili, G. Fowler

Development of Cloud Profiling Radar (CPR) for EarthCARE
Teruaki Orikasa, Hiroshi Kuroiwa, Hiroshi Kumagai

The Payload System Design of China Ocean Color Satellite (HY=1)..........cooeiiiiriiiiiiiie e 868
Chunling Lu, Zhengxi Qin

DARE: a Dedicated Aerosols Retrieval INSEIUIMENt ..............cccoviiiiiiiiii e bbbt b e sb e 874
Andrew Court, Kees Smorenburg, Gregory Bazalgette Courreges-Lacoste, Huib Visser, Gerrit De Leeuw, Rob Decae

ORAGES: a Dedicated Sensor for Detection, Localization and Fine Analysis of Lightning Flashes from Space .............................. 881
A. Bondiou-Clergerie, P. Lalande, F. Roux

Bistatic Radiometer for ReMOtE SENSINE ............c.ooviiiiiiiiiici et b et r et r st ner b nas 889
V. Piskorzh, A. Vereshark

High Speed Proccessing Electronics for Earth Observation Satellites..................cccooiiiiiiiiiiii e 895

B. Penne, H. Lubberstedt, R. Rathje, H. Michalik



An Interferometric SAR Satellite Mission
H. Runge, E. Gill, M. Eineder, S. Suchandt
Monitoring of Glacier and Snow Cover Changes in Alpine Region using Remote Sensing Data ................ccccoceoiiniiniiniincincn 910
Maria Lucia Tampellini, Pietro Alessandro Brivio, Paola Carrara, Daniele Fantoni, Stefania Gnocchi, Giovanna Ober, Monica
Pepe, Anna Rampini, Raffaella Ratti, Francesco Rota Nodari, Tazio Strozzi

VOLUME 2

Space Contributions to Climate Modelling and Monitoring
John Farrow, Olga Zhdanovich

Satellite Remote Sensing Data to Monitor Urban DevelOpment .................cccooiiiiiiiiiiiii s 927
Mohamed Ahmed Tarabzouni

Model for Short-Term Variations of the Atmospheric Density ............ccocooiiiiiiiii e 935
M. Zijlstra, S. Theil, S. Scheithauer

Earth Observations Missions in Support to National Development ................ccccooiiiiiiiiiiiiii e 939

Mukund Rao, V. Jayaraman, K. Thyagarajan, K. R. Sridhara Murthi
Earth Observation, Agro, Meteorological and GSI Data Dissemination Through Worldspace - A Powerful

DEVEIOPIIEIE TOOL ..ottt h bbbt h et h b b ek b e b e E e s 10 e s £ eh e e e h s e b e R e b Eeh e b s £ b e h £ e b s e bbbt bt bt n e n e 949
M. G. Chandrasekhar, S. Rangarajan, Jerome Soumagne, D. Venugopal, Rao Mala

SPOT-5 In-Orbit Performance and APPHCAIONS ..............cooiiiiiiiiiii ettt 952
B. Boissin, Ph. Goudy, M. Bernard

D8 0 . N O 1 A T 11T 1 TSSO 959
Laurent Maggiori, Michel Duran, Gilles Planche

RAPIDEYE - Business Oriented, Dedicated Earth ODSErvation................ccccooiiiiiiiiiiiiiiiie st nesseens 968

M. Krischke, Michael Oxfort, Daniel Schulten, George Tyc
Supporting Users Through Integrated Retrieval, Processing, and Distribution Systems at the Land Processes

DiStributed ACtiVe ATCRIVE CEIEET .............oc.iiiiiiiteiii et bbbt bttt a bt s bbb e e bt e e bbbt b e s bbb bt e bt e bbb e n s 975
Thomas Kalvelage, Jennifer Willems

Restoration Schemes for Spectropolarimeter Image Data ...............ccocoiiiiiiiiii e 983
Kohzo Homma, Hiromichi Yamamoto, Hirokimi Shingu

Soil and Senescence Effects on Vegetation Reflectance and Color Features ..o 990
R. Kancheva, D. Borisova, D. Mishev

A Neural Network Approach to Oil Spill Detection using SAR Data..............ccccoiiiiiiiiiiiiic e 991

K. Topouzelis, V. Karathanassi, P. Pavlakis, D. Rokos
Non Parametric Approach to Transformation of GPS Coordinates into Local Datums: An Application to Indian

SFSERIN ...ttt b b bt h et b ek b kb s £ H £ E £ h RS R e R R E R 4E e R R AR R R R £ R R E R E SR e R AR AR Rt Rtk b ekt bbbt et en e en s 999
S. K. Katiyar, O. Dikshit, K. Kumar
Fast Neural Network Based on-Board Image COMPIeSSOT .............ccoiiiiiriiiiiiiieisesieresi ettt enenes 1005

S. Atek, T. Vladimirova, A. Da Silva Curiel, M. Sweeting

Achievement on Hyperspatial Resolution over Past and Present Satellite or Airborn Images
Neli Dimitrova, Dimitar N. Mishev

Development of a Software Tool for the Processing of NOAA-AVHRR Remote Sensing Data...........c...ccooviiiiiiniincincincnn, 1022
Cristina De Negueruela

Generic Approach for the Validation of Earth Observation Instrument Data Processing Chains ................c.cccooiiiniiciniinnnn, 1029
Uwe Plath, Thomas Fiksel, Rolf Hartmann, Harald Schirrmeister, Ralf Stognienko Jena-Optronik

EO Data for a Natural ReSOUICES CEINMSUS. ...........ciiiiiiiiiiiiiteitiiti ittt 1 et b b e bt e b e e s b et s et e s e b e b e eb e s b e e bt eb b sb e et b et e b e b e sbesanesnen 1031
Mukund Rao, Rajeev Jaiswal, M. Sameena, H. Honne Gowda, Asis Bhattacharya, V. Jayaraman

The Use of Earth Observation Satellites in Estimating Particulate Matter Pollution .................cccccocviiiiiniiiiiicneece 1041
S. O'Sullivan

Disaster Management Monitoring using Space Technology.................cooiiiiiiiiiiii s 1048
Mohamed Ahmed Tarabzouni

Remote Sensing Contribution to Drought Mitiation ... 1058
Felix Kogan, Leonid Roytman

Remote Sensing of Vegetation on the Calabrian ReGION..............ccocooiiiiiiiiiii et 1060
Chiara Giannico

MINERVA: an INSAR Monitoring Service for Volcanic Hazard ..................cccccooiiiiiiiiiiice s 1071

Maria Lucia Tampellini, Eugenio Sansosti, Stefania Usai, Riccardo Lanari, Sven Borgstrom, Mark Van Persie, Frank Martin
Seifert, G. P. Ricciardi, Vito Maddalena, Leopoldo Cicero

An On Line Airborne Imagery Processing System For Survey and Surveillance Of Local Calamity ..............ccccocooviniiiiiiniinns 1077
Shan Zhang, Jiawei Yang, Wei Zhang

International Charter "Space and Major Disasters" EVOIULION ..............ccocooiiiiiiiiicii e 1083
Jean-Luc Bessis, Surendra Parashar, Stephen Briggs, K. N. Shankara, Helen Wood

The IGOS GeORAZATAS THEIME .........oviiiiiiiiiitiiiiieieieie ettt et e e eete et e eesbetesbeebeeseab e e b e e bt as e e b e ese e b e s be b e sbesbe e ke abeebeabeeneebenbebenbeabe e 1090
S. Marsh, M. Paganini, R. Missotten, F. Palazzo

The Role of Space Missions in the Assessment of the NEO Impact Hazard..............ccocooiiiiiiiiiiiinisse s 1094
Andres Galvez, Marcello Coradini, Franco Ongaro

Roles of Communication Broadband Satellites in Public Protection and Disaster Relief.................c.ccooooiininininiinicice 1101

Jean-Didier Gayrard, Bruno Dumenil, Erick Lansard

RADARSAT-1 Contribution to the Global Disaster Management
Ahmed Mahmood, Surendra Parashar, Rolf Mamen




Early Warning of Large Area Crop Losses in China using AVHRR-based Vegetation Health Indices
Bangie Yang, Felix Kogan

A Malaria Information System for Prediction and Monitoring of Epidemics ..............c..cccoioiiiiiiiiniiccceeeeee e 1116
E. C. Anderson
New Technologies for Earthquakes Ionosphere Precursers MONItOring ...............ccooooiiiiiiiiiiiienceee s 1127

Mariana Gousheva, Plamen Hristov, Plamen Angelov, Dimitar Teodosiev, Boyan Kirov, Katya Georgieva

Prospects for the International Cooperation in Commercialization and Utilization on Earth of the Space Medicine

ACRIEVEIMEIIES ........ooiiiiiii bbb bbb bbb bbb 1136
M. S. Belakovsky, M. V. Sinelschikov, E. V. Kochueva, B. S. Buravkov

Estimating the Medical State on the Basis of Characteristics of Attractor in the Reconstructed State-Space from

EICtroCardioSIIALS .............cooiiiiiiiiiiiic Rt R et 1143
Alexander M. Krot, Helena B. Minervina

Mathematics Methods and Equipment Applied for Medical and Physiological Control and Support System for

Groups of People Involved into Extremely Dangerous Technological Processes................cccccoooeiiiiniiiiniiciceenee e 1150
Alexander Markin, Boris Morukov, Lubov Strogonova

Ultrasound Imaging in Diffuse Hepatopaties: Diagnosis in a Microgravity Environment..................cccocooiiiiiii, 1160
Antoni Perez-Poch, Concepcio Bru, Carlos Nicolau

Sleep Disorders in Microgravity (An Engineering APProach) ... 1168

Tibor S. Balint, Anthony D. Lucey

Cellular and Molecular Study of Osteoblasts' Responses to Mechanical Stress
Adalberto Costessi, Alex Pines, Milena Romanello, Luigi Moro, Paola D'Andrea, Gianluca Tell

Russian System of Countermeasures Onboard of the International Space Station (ISS). The First Results .....................cccccocoe 1184
Inessa B. Kozlovskaya, Anatoly I. Grigoriev

Virtual Reality Training in Unfamiliar Environments: A Potential Countermeasure for Space Motion Sickness

and Spatial Disorientation during Space Flight
Kenneth J. Stroud, Deborah L. Harm, David M. Klaus

Study of the Effects of Microgravity During Parabolic Flight on Visual IIIUsions ................cccocooiiiiiiinicccec 1196
Nicolas Peter, Francesc Tinto, Eric Villard, Gilles Clement

Experiments “Pulse” And “Pneumocard” Aboard The International Space Station. The Prospects For

Development Of An Automated Medical MoNItoring SYSEIML............cccooiiiiiiiiiiiiic s 1201
R. M. Baevsky, V. M. Baranov, V. V. Bogomolov, J. Drescher, I. I. Funtova, J. Tank

Heat Stress Induces Muscular Hypertrophy in Rat Soleus Muscles
Toshitada Yoshioka, Tetsuo Kobayashi, Kenji Uehara, Tatsuo Akema, Takao Sugiura, Katsumasa Goto

Colonial Resistance Decrease Syndrome of Humans in Modified Artificial Environment....................c.coooiii, 1212
V. K. llyin, Z. O. Soloviova, D. A. Tiurina

Changes in Mouth Cavity Air Chemical Content in Long-Term ISOIation................cccoiiiiiiiiiiiic s 1217
A. 1. Volozhin, V. K. Ilyin, K. H. Naim, L. N. Mukhamedieva

NASA's ASTEP Program: Astrobiology Science and Technology for Exploring Planets ..., 1221
J. D. Rummel, M. A. Meyer, D. B. Lavery

The Experiment SPORES in the ESA Facility EXPOSE............ccoiiiiiiiiiiee ettt 1229
R. Rettberg, E. Rabbow, C. Panitz, A. Lux-Endrich, B. Hock, G. Horneck

Interpersonal Relationships-Types During 264-Day Confinement In An Isolated Environment ..................ccccooevniiniiniiniinnnn, 1234

Norbert O. Kraft, Heidi Binder, Michael De Los Reyes, Raye Kass, Terence J. Lyons

Team Diversity and Performance on a Spaceflight Simulation Task
Juergen Sauer, Tobias Felsing, Holger Franke, Bruno Ruettinger

Preliminary Results of Isolated Crew's Communication Psychological Analysis.............c.coeiiniiiiiiniiininice s 1254
Vadim Gushin, Anna Yusupova

Differences in Patterns of Mood States among Russian and American Space Station Crews..............cccocooviiiiiiiinincnnceenen 1261
Jennifer B. Ritsher, Nick Kanas, Daniel S. Weiss, Charles R. Marmar

Exploring the Positive Effects of BEING i SPACE. ..o 1268
Eva C. lhle, Nick Kanas, Jennifer B. Ritsher, Daniel S. Weiss, Charles R. Marmar

Human Missions to Mars: New Psychological Challenges and Research ISSUES...............cccooiiiiiiiinciiiiniice s 1277
Dietrich Manzey

Effect of Simulated Microgravity on Seedling Development and Vascular Differentiation of SOy ..............cooooviiiiiiniiiiiiinn, 1288

Veronica De Micco

Development of Zooplankton Culture Subsystem for a Closed Ecological Recirculating Aquaculture System
(CERAS) ..ottt bbb bbb £ b b2 £ e E R h R £ £ R b H R £ £ R R E R R £ R R R RS E RS Eeh R SRRk R LR E b bR et E et bRttt ben e 1299
Katsunori Omori, Mitsuo Oguchi, Toshio Takeuchi

Experiemental Evaluation ofUse of Physical Methods of Orbital Station Environment Protection against Microbial

Contamination at Pre-LatneCh STAGES .............cccooiiiiiiiiiiiiiieiet ettt bbbt £ e bbbt bbbt b e 1304
S. V. Poddubko, N. D. Novikova, E. A. Deshevaya, N. A. Polikarpov
"BIORISK" Space Experiment - Its Problems and Prospects................ccccoooiiiiiiiiiiiiis e 1311

N. A. Polykarpov, N. D. Novikova, E. A. Deshevaya, S. V. Poddubko, M. P. Bragina, K. V. Zarubina
Hygienic Characteristics Of Air Contamination In Orbital Stations Due To Contingencies, and The Crew Safety

Management ALZOTTEIIN . ...........coooiiiiiiii ettt e R bR E R bR e R bRt R e n e 1316
L. N. Moukhamedieva, K. N. Mikos, V. Z. Aksel-Rubenshtein, A. S. Guzenberg
Closed Aquatic Ecosystem Research for Space and Earth Application ................cccoiiiiiiiiniiiniiiecce s 1324

K. Slenzka, M. Dunne, B. Jastorff, M. Schirmer



About Some Grounding in Theory of Development of Psychological Requirements to Activity of Cosmonauts in

Conditions Of Prolonged MISSIOM ............ccuri ittt b et R bt s e ne R b b et e bbb et e s s r b e s e nreresnrea 1331
Ludmila Prisniakova
The Biological Gravi-Sensistivity Module (BIG-2) and its Flight on MAXUS 5...........ccooiiiiiiiiii 1342

Michael Lundin, Maurits Broxvall, Bengt Larsson

The H-STRAW Project - Executive Summary....
John Burley, Sarita Dara, Stuart Gill, Ryan L. Kobrick

Elite S2 - A New Instrument for Multifactorial Movement Analysis on the International Space Station .....................ccoceoviiinnn 1351
G. Neri, G. Ferrigno, A. Pedrocchi, G. Baroni, V. Zolesi, F. Bracciaferri, A. Pedotti

Target Modification Of Oxygen Properties For Modification Of It’s Application For Life Support And Medical

TCHIOLOGIES ...ttt R b et R b E et e R bR e R R e R R R e R e e R R R R e R R bRt R e Rt rer e 1362
1. A. Smirnov, P. E. Soldatov, T. S. Smolenskaya, V. K. llyin

Detection of Changes in the Structure of Healthy and Virus-Infected Leaves of Apogee Variety Wheat in

Simulated Microgravity using the Laser Vector TOMOZIaphy ............cccocoiiiiiiiiiiiicieece e 1366
L. T. Mishchenko, S. N. Savenkov, E. A. Oberemok

New Means and Methods for Providing Materials Antimicrobial Resistance for Space Applications ..................ccccocoiiiiiinnn, 1377
N. D. Novikova, S. V. Poddubko, E. A. Deshevaya, N. A Polikarpov

Hand Posture Analyzer: A Facility for the Study of the Human Upper Limb on the ISS...........c.cccooiiiiiiiic 1386

V. Zolensi, A. Norfini, G. Neri
Potato Minitubers under Clinorotation - Model for Storage Carbohydrates Study of Potato Production

TECHIOIOZY (11 CRISS ...ttt b s st b b b e £ e bbb 84 b b H R e £ b b heh £ b e b b h R e £ bbb bbb b b e b bt e bbb 1389
Olena Nedukha, Elizabeth Kordyum, Galina Martyn, Gennadiy Martyn, Elizaveta Schnyukova, Jan E. Leach
Intercellular Interactions in Zones of Bone Tissue Resorption under Decreasing of the Support Loading ...................ccoccoeinnnn. 1400

N. V. Rodionova, O. V. Polkovenko, V. S. Oganov

Composite Structures Research and Technology Activities in ESA
Andreas Obst, Leo Daniel, Julian Santiago Prowald, Gerben Sinnema

Approaches for Further Rationalisation in Mechanical Architecture and Structural Design of Satellites ...................cccooeoninnns 1417
H. Baier, T. Puhlhofer

ARIANE 5 Dummy Satellites and STIUCEUTES ............cocooiiiiiiiiiiii ettt ee 1424
C. Kaiser, E. Pfeiffer, C. Widani, W. Gambietz

Review on Present Solar Sail Hardware Developments................cocooiiiiiiiiiiiii s 1430
Lars Herbeck, Christoph Sickinger, Michael Eiden, Manfred Leipold

An Ultra-light Large Antenna Reflector for Communication Satellites ..................ccocooiiiiiiiiii e 1441
Akira Meguro, Satoshi Harada, Mitsunobu Watanabe

Applying Thermoplastic Composite to Inflatable Structure ................cooooiiiiiiiii s 1450
Yoji Arakawa, Seiichi Matsuoka

Deployment Experiment of Solar Sail Using Sounding Rocket.................cocooiiiiiiiiiii 1458

Shinsuke Takeuchi, Kenji Minesugi, Junjiro Onoda, Jun'Ichiro Kawaguchi

Finite Element Analyses of Composite Pressure Vessels Showing the Influence of Some Major Production and
Design Parameters for an APOZEe IMIOTOY ...............oouiiiiiiiiiiiiiiteest ettt bbbt bt h bbb b s b st s s et ettt e b e e b e b b e et e eb b s e 1464
Jens Krieger, Jorg Bernhard Multhoff, Josef Betten, Luis Eduardo Vergueiro Loures Da Costa

About Complex Influence of Vibrations and Gravitational Fields on Serviceability of Heat Pipes in Composition of

the SPACE-ROCKET SYSEEINS. ..........cuiiiiiiiiiitiiit ittt bbbt h s b b b e b s e e b e e b et e bt e eb £ b eh e b s £ e b et e b et e bt e ke bbb ettt et ie b enes 1471
K. Prisniakov, O. Marchenko, Yu. Melikaev, V. Kravetz, Yu. Nikolaenko, V. Prisniakov
Attitude Dynamics and Control of a Space Station Containing a Space Remote Manipulator System (RMS) ............cccoevvninnns 1481

ljar M. Fonseca, Peter M. Bainum

Design and Testing of an Active Damping System for the Reduction of Vibrations Induced by a Rotating Device on

L1 LT N TSP TS PSPPSR PUR PSP 1492
Luca Valsecchi, Paolo Apollonio, Marco Molina, Massimiliano Olivier, Franco Bernelli Zazzera, Fabio Chignoli, Marco Lovera,
Sergio Bittanti

Nonlinear Dynamic Modelling, Identification and Control of a Flexible Structure ...............ccccccciiiiniiiiniiice s 1503
Luiz Carlos S. Goes, Andre Fenili, Roberto Garcia Negrao, Luiz Carlos Gadelha De Souza, Jose Manuel Balthazar, Alvaro
Manoel De Souza Soares

Accelerometers Data Elaboration during Separation and Atmosferic Descent of the Huygens Mock Up Probe in

2002 Stratospheric Balloon Launch CampPai@..............ccoooiiiiiiiiiiii e 1511
C. Bettanini, C. Lira, G. Colombatti, F. Angrilli
Comfort And Microgravity Design Of Pressurized Module Node 2 Under On-Orbit Vibro-Acoustic Environment..................... 1516

P. C. Marucchi-Chierro, S. Destefanis, F. Bandini

Stable Deployment of Rolled-Up Inflatable Tube by Control of Gas Flow
Yohei Hamamoto, Yasuyuki Miyazaki

Kalman Filter Application for Flexible Space System Parameters Identification...................ccccocoooiniiii, 1540
Adriana Trigolo, L. C. Gadelha Desouza, Helio K. Kuga
Passive Damping of a Vertical Tail.................ccccooiiiiiiiii 1547

O. Romberg, M. Tausche, M. Kroger
Stress and Deflection Reduction for Robotic Arms undergoing Continuous Reconfiguration using Decentralised

COMETOL ... bbb bbb bbb E bbb e bbb d bbb bbb bbb bbb 1555
P. Trivailo, T. Kao, C. Blankshy, L. Plotnikova
A Practical Approach to Improving the Payload Dynamic Environment during Launching................ccccccooiiiiinininincinens 1564

G. T. Zheng, Z. C. Shen, D. Y. Yuan



New Materials and Related Fabrication Processes for Hot Structures on RLV's
Giuliano Marino, Domenico Tescione, Mario Tului, Teodoro Valente

CMC and Metallic Hot Structure Hybrid Components for RLYV ............cccccoiiiiiiiiiii e 1584
Ulrich Trabandt, Thomas Schmid, Erich Werth

CMC Components for Reusable Space Vehicles - Improvement of Lifetime and Reliability ..............cc.coooiiiiiii 1590
Michael Dogigli, Jens-Peter Kremper, August Muhlratzer

SCIROCCO PWT Facility for High Temperature Resistant Material Assemblies Tests..................cccocoviiniiiiiiiiie 1600
Sebastiano Caristia, Federico De Filippis, Antonio Del Vecchio, Egidio Graps

Thermal Protection Testing of the Inflatable Capsule for YES2 ............cccooiiiiiiiii s 1609

E. J. Van Der Heide, M. Kruijff, A. Avanzini, V. Liedtke, A. Karlovsky
Induction Welding Technology - Joining Fiber Reinforced Thermoplastic Polymer (Composites) for Aerospace

APPLICALIONS ...ttt h bbb e s e h s h b e E bR e R £ R bk R AR R e AR R bR R R bR bttt h e bt renenn e 1617
R. Velthuis, P. Mitschang
Near Net Shape Forming Processes for Propellant TanKS...............coooiiiiiiiiii s 1625

U. Rieck, P. Cherian
PRORA USV - TECH CRYOTANK Project: Applicability of CFRP to Tank Manufacturing for Cryogenic Liquid

PLOPUISION. ..ottt R s et E b E e £ e R R R s 0 R R e R R R R e e R R AR R bRt e Rt nrerenn e 1630
L. Scatteia, G. Tomassetti, M. Kivel Mazuy, S. Cantoni

High Speed Friction Stir Welding for Assembly and Repair of Space Structures................ccccccooiiiiiiiiiii e, 1643
Stefano Ferretti

Space and Nanotechnology: the Versatility of Nanotubes Based Materiall ..............cccccoooiiniiiniiiiiiii e 1652
B. Codan, F. Zuliani

Adaptive Structures and Components for Vibration and Shape Control of Satellite Precision Payloads.....................cccoceovninnn. 1659

H. Baier, M. Muller
Development of an Active Composite with Embedded Piezoelectric Sensors and Actuators for Structure Actuation

AN COMETOL ... bbb bbb bbb 1666
P. Gaudenzi, M. Oliver, G. Sala, D. Sciacovelli, M. Whelan, P. Bettini, G. Nosenzo, A. Tralli

The Study of Fixture for Vibration Test of Space Structure...............cocociiiiiiiiiiii 1677
J. H. Zhang, Y. H. Liu, X. W. Zhu

Structural Engineering on Deployable CFRP-Booms for a Solar Propelled Sailcraft ...................cocooiiiiiiiniiicece 1685

C. Sickinger, L. Herbeck, E. Breitbach

Numerical and Experimental Design of Aluminium-Composite Light Manipulators for Space Activities
Andrea Davighi, Alessandro Ferrari, Franco Bernelli-Zazzera

Final Improvements and Tests on a SMA Actuated, Lightweight Mechanism for Microsatellite.......................cccooiniiiiiinn, 1706
Roberto Gardi
Shape Control of Space Antennas Consisted of Cable NetWOIKS............ccooiiiiiiiiiiiii e 1713

Hiroaki Tanaka, M. C. Natori
Finalizing of the Method of Heimetization of Flange Joints of Fuel System on the Basis of Metal Cold Weldability

EEFCE ...t bbb 1722
V. G. Danchenko, Y. S. Boyko

Analysis of the Effects of Simulated Synergistic Leo Environment on Solar Panels ...................cccooooniiiiiiiicee 1725
G. Allegri, S. Corradi, M. Marchetti, S. Scaglione

Estimation of Absorbed Dose in Solar Cell Arrays Returned from MIR Space Station...............c.cccveiinininiininienecces 1735
D. U. Makhotin, V. G. Mitrikas, V. V. Tsetlin

Outgassing Measurements on a Selected Set of Non-Metallic Materials ..............cccooooiiiiiiiiiiic s 1738
D. Desiderio, S. Legramandhi, F. Nappo, P. Sarra

Hypervelocity Impact Studies 0n SPace TetRers. ............ccoooiiiiiiiiiii e 1745
James S. G. Penson, Mark Burchell

Structural Design in a Space Radiation Shielding Perspective ..............cccoiiiiriiiiiiiic s 1755

Giovanni B. Palmerini, Francesco Pizzirani

Experimental Approach for Modeling on External Molecular Contaminants Behaviors
Tetsuya Hayashi, Fumitaka Urayama, Naomichi Takeda, Jun-Ichi Yoshikawa, Naoko Baba

Application of Open Standards to Space Environment Analysis Application .................cocoiiiiiiiii e 1770
Sven Hauptmann, Alexander Langwost, Gerhard Drolshagen, Holger Sdunnus

Effectiveness of Low-Cost Thermal Vacuum Tests of a Micro-Satellite ................cccocooiiiiiiiiniiiicc s 1777
J. S. Almeida, M. B. Santos, D. Panissi, E. C. Garcia

Microbial Material Deterioration in Manned SPace SYSEEIMS ..............ccoiiriiiiiiiiiieie et 1784
Rudolf H. Dittel

Entry System Development for Mars Netlander MISSION ............cccocooiiiiiiiiii s 1794
P. Plotard, V. Labaste

Methodology of Thermal Protection Design for Descent Modules Inflatable Braking Device.............c.c.cooviiiiiicniincinccen, 1804

V. Finchenko

Evaluation and Analysis of Ablation Performances of Three-Dimensional Braided Quartz-Phenolic Composite
Yang Rusen, Mao Guoliang, Liu Deying, Wang Yuegang

Ground Heating Simulating Test of Some Thermal Protection Structure Part with Protuberance ......................ccococoviiniininnnn 1819
Guoting Wu

Ground and In-Flight Verification of the Aerodynamic Characteristics of the Brazilian Satellite Launch Vehicle

B 1 OO PSSO TO TP PO TTTRRTOO 1823

Paulo Moraes Jr.



The Environmental Simulation of the ""Humidity Sounder for Brazil-HSB"
Ezio Castejon Garcia, Marcio Bueno Dos Santos

VOLUME 3

Design Solutions for Inflatable Space Structures
Y. M. Lefevre, F. Di Gesu, M. Eymard, R. Roumeas

Re-entry Flight Experiment for an Improved Radiation Cooling SyStem ..............c..coooiiiiiiiiiiiiic s 1846
Jeroen Buursink, Vasco Pimenta, Kees Sudmeijer

Modeling and Position Control of Multibody System with Flexible Appendages.................ccccoceoiiiiiiiiii e, 1856
Alvaro Manoel De Souza Soares, Luiz Carlos Sandoval Goes, Francisco Jose Grandinetti

Study on Semi-Actively Controlled Damper for Improving Micarogravity Environment.................ccccocoviiniiniiniincincne 1867
Kazuki Watanabe, Hiroshi Yamakawa

The Hybrid System for Payload Steering and Vibration COntrol .................ccccoooiiiiiiiiiiiic s 1875
Toshiki Kanai, Naomichi Takeda, Fumitaka Urayama, Kazuki Watanabe, Yoshihiko Kakinuma, Go Funabashi, Susumu Takezawa

Dynamics Analysis of LM/2E Perigee Kick MOtOr ..............cccoooiiiiiiiii s 1882
Zhuo Li

Experimental Investigation Of Ablation Patterns Around A Protuberance In High Temperature Turbulent

BOUNAATY LAY ..o bbb 1886
Deying Liu, Guangyue Wang, Rusen Yang, Guoliang Mao

Coupled Aeroheating/Structure Analysis With CFD IMeEthods ............ccccoooiiiiiiiiiiiiiiec et 1892
Ai Bang Cheng, Mao Guo Liang, Tong Bing Gang, Jiang Gui Qing

Radiometers for Use in SPace SIMUIATION................ooiiiiiiicce ettt r e 1897
Marcio Bueno Dos Santos, Ezio Castejon Garcia, Denio Lemos Panissi, Eduardo De Oliveira Pontes

Reliability Oriented Design and Testing of a Telescope's Front Cover for Long Life Space Mission................cccococniiiiiiinnn, 1908
G. Parzianello, S. Debei, F. Angrilli

Importance of Human Presence in Space Exploration - Man or Machines?.............ccccocooiiiiiiniinincis s 1916
Ronnie Lindberg

The MOOM OFDItAl IMIITOY .....cocoiuiiiiiiieiiiii ettt e R bR E R bt E £ ne R b b ettt b bt e m s bt nner s 1925
Lluis Acero Sistach

KAMADO: A Lunar Robot and its Telescience & Intelligenization System Architecture................c.ccooeiiiiniiniieninceee 1935
Jian-Xiang Feng, Guo-Li Zhang, Zhe Zhang, Cun-Bing Han, Qiang Li, Jun-Min Gong, Bin Tang, Bo Gong

Elastic Loop Mobility System: A Concept, Innovation and Performance Evaluation For a Mars Robotic Rover........................... 1938
Nildeep Patel, Alex Ellery, Chris Welch, Andy Curley

Martian WOrKINE RODOL ..ot E bt h e Rt h e R bt e bt enren s 1948

Mario Delail

Moon and Mars Enabling Technologies Analysis............
Rachel Drummond, Dougi Robinson, Lynn Moran, Luciano Belviso, A. C. Charania, Stephen Kearney, Cristina De Negueruela

The Interferometer for the Orbit Determination of Geostationary Spacecraft, a Cost Efficient Way to Obtain a

HII A CCUTACY ...tttk b ettt h etk b kb s b2 e h 0o h £ 0o h £ b e b e E s 84 h e £ eh £ e e b e b b4 E e b e E st e b e b e bt st e bt ekt b e b et e et et e e r s 1963
Mats Rosengren, Flemming Pedersen

Arthur Rudolph and The Rocket that Took us to the Moon
Marsha Freeman

Hermann Oberth's Scientific Activity in ROIMANIA ..o 1986
D. D. Prunariu, M. 1. Piso, H. Barth, I. Stroe, G. V. Manciu

V.S. Budnik is the Person who had Laid the Basis of Design Bureau "Yujnoe" ..............cccccoviiiiiiiniiniinenceeeee e 1996
V. Prisniakov

Re-Engineering the Vengeance Weapons: a Memoir on Johan W.H. Uytenbogaart ...............cccccurrniieiiinnineieninssceeeesseeeens 2008
P. Th. L. M. Van Woerkom

V. F. Utkin - the General Designer, Scientist and PerSOm .............c.cocoiiiiiiiiiiiiii e 2019
F. P. Sanin, V. Khytirniy, I. Fedorenko

Origin of the US Policy 0N SPAce DIEDIS...........c.coviiiiiiiiiii etk b bttt b bbb b et nb et b e 2023
L. Parker Temple 111

Fourty Years of French-German Cooperation in Space PropulSion ...............cccccoiiiiiiiiiiiiicieec e 2037
Christophe Rothmund

Japan-U.S. Space Relations during the 1960s: Dependence or AUtONOMY? ..............ccooviiiiiiiiiiiiii s 2044
Hirotaka Watanabe

Contribution of Aviation Medicine to Creation of Space MediCine...............cceiiiiiiiiiiiiiic s 2058

D. C. Malashenkov
The MONICA Rocket Program (1956-1959).A Substitute Program Attempt Due to the Temporary Unavailability

of the Veronique Rockets
Herve Moulin, Jean-Jacques Serra

On the Spaghetti Trail: Tracing the History of a Revolution in Rocket Technology ...............ccccvviiiiiiniicienieceeesseieeene 2076
Frank H. Winter

The Soviet/Russian Spacesuit History: Part II - The Space Stations Era, 1970's t0 1990'S .............ccccooiiiinininiiniiiinicce e 2112
A. Ingemar Skoog, Isaak P. Abramov

Beginnings of Space Propulsion Research in ROMANIA ...............cccoiiiiiiiiiii et 2124

R. D. Rugescu



History of Dauphin & Eridan Sounding Rockets
Philippe Jung, Jean-Jacques Serra

Main Tank Injection (MTI) Pressurization of Liquid Rocket Propellant Tanks............c.cccoocoiiiiiiiniiinciiscee s 2160
Dale A. Fester, Paul E. Bingham

"RCHX - Storm" First Slovenian Meteorological Rocket Program ..................ccocooiiiiiiiiiiii e 2170
Aleksander Kerstein, Drago Matko, Amalija Trauner, Zvone Britovsek

German INfIUENCE IN USSR .. ....ooiiiiii ettt b e bbb b e bt e b b e b s et e s e b e bt e bt e b e e bt e bt eb e ekt et e b esn e nae b ent 2188
B. Chertok

Watercress and Rockets: My Saturn Years with the von Braun Team ..............ccocociiiiiiiiiiiiinieeee e 2196

Jesco Von Puttkamer
From Peenemunde to White Sands and Huntsville, USA: A Classical Example of Technology Transfer - Rockey
Propulsion, Missile and Launch TeCRIOLOZY ...ttt ettt b bbb et b e e 2214

Frederick I. Ordway 111, Werner K. Dahm, Konrad Dannenberg, Walter Haeussermann, Gerhard Reisig, Ernst Stuhlinger, Georg
Von Tiesenhausen, Irene Willhite

From the Silverbird to INterStellar VOYAZES.............ccoriiiiiiiiiiiitiiite ettt b b et b et e et b bbb b et ne et b e n b e 2229
Hartmut E. Sanger, Alexandre D. Szames

German Rocket Engineers in Britain - Their Influence Revisited................ccccccoiiiiiiiiiiiiic s 2240
John Becklake

Pioneers from other German Speaking Countries - AUSTIAA ............coeiiiiiiiiiiii e 2250
Bruno Philipp Besser

A German Rocket Team at Woomera?: A Lost Opportunity for Australia.................ccccooiiiiiiiiiiinice e 2256

Kerrie Dougherty
The Beginning of HERMES Spaceplane (1976 - 1985) ...

Philippe Coue

The Peer to Peer Satellite Revolution: Profitably Moving Space-based Content from Computer Servers to Paying

CUSEOIMET'S ..ot bbb s R bbb 6 bbb bbb bbb 2274
Roscoe M. Moore 11

Longer Term Prospects for Space Commerce: Beyond Telecommunications .................ccocooeiiiiiiiiiii 2285

Pierre-Alain Schieb, Michel Andrieu

Weather Satellites And The Economic Value Of Forecasts: Evidence From The Electric Power Industry
Henry R. Hertzfeld, Ray A. Williamson, Avery Sen

From Space Technology Transfer and Space Systems Utilisation to Start-Ups Creation: The European Space

INCUDALOrS NEEWOTK. ...t bbb bbb bbb bbb bbb bbb bbb 2303
Bruno Naulais

On-Orbit Servicing (O0S): Issues & Commercial Implications
Joerg Kreisel

Costing And Financing A Commercial Asteroid Mining Venture...............c.cccoooiiiiiiiiiiiii s 2312
Ricky J. Lee

Commercial Aspects in Technology Transfer from SPACE..............ccooiiiiiiiiii ettt 2317
Werner Dupont, Jaqueline Morbach

Economical Aspects of Global Satellite Navigation Systems - Comparison between GPS and Galileo..................cccccoriinininnnnn, 2321
Nicolas Peter, Panagiotis Vassiliadis

Ticket Price Strategy for Oligopoly Space Tourism Market................ccococoiiiiiiiiiii s 2331
Robert A. Goehlich

International Cooperation a Key to Space TouriSm DevVelOPIMENt ..............ccooiiiiiiiiiiiiieee et 2342
L. Khaladjzadeh, M. Bahrami, A. Golrounia

Space Transportation: The Challenge of International CoOPeration.................cocooviiiiiiiiiiiiicic e 2352
Corinne M. Contant, Frank Sietzen Jr.

Techno-Political Space Cooperation: a Model for Explaining NASA's Record of International Cooperation................................ 2359
John J. Hudiburg

International Cooperation in Technology Transfer: Experience and Lessons Learned..............cc.cccocoiiiniiniinicninccccens 2372
David Raitt, Susanne Marek, Pierre Brisson

A European Space SUrveillance STUAY ............ccocooiiiiiiiiiiicie ettt r et b e r e 2381
Th. Donath, V. Martinot, P. Ameline, T. Schildknecht, R. Walker

Impact Studies of the HST Solar Arrays Retrieved in March 2002 ..................ccoooiiiiiiiiii s 2391
G. Drolshagen, J. A. M. McDonnell, J. C. Mandeville, A. Moussi

Toward a Comprehensive GEO Debris Measurement SErAteZY .............cccooeiriiiiiiiiiieiiiiieieieieet ettt nenes 2400
M. J. Matney

The Stacking Method: the Technique to Detect Small Size of GEO Debris ... 2410

Toshifumi Yanagisawa, Atsushi Nakajiama, Takeo Kimura

Changes Seen in Three Years of Photometry for GEO Objects
K. S. Jarvis, J. L. Africano, T. L. Parr-Thumm, M. J. Matney, E. G. Stansbery

Comparison of Photometric and Spectral Data from NASA's CCD Debris Telescope (CDT) and the NASA AMOS

Spectral Study (NASS) ODSEIVALIONS ...........ccoiiiiiiiiii bbb st 2428
K. Jorgensen, K. S. Jarvis, K. Hamada, T. L. Parr-Thumm, J. L. Africano, E. G. Stansbery

The Detectability of Debris Particle Clouds
K. D. Bunte

Accuracy of Space Debris Orbit Estimation using Space-Based Optical Sensors...............cccccooeiiiiniiiiniii e 2443
Michael Oswald, Carsten Wiedemann, Peter Wegener, Sebastian Stabroth, Peter Vorsmann




Path to a Sustainable GEO Environment: Debris Environmental Assessment and its Implications on Cost and

BN it ANALYSES ..ot R R R R R R R R ARt R e rer e 2454
Mari Takagi, Tetsuo Yasaka
Modifying the NASA Standard Breakup Model to be Applied to Low-Velocity Collision..................ccccocooviiviiiiiiiiiiii, 2463

H. Hata, Y. Akahoshi, S. Harada, Y. Kurakazu, T. Hanada, T. Yasaka

NaK Droplet Source Modeling....
J. L. Foster, P. Krisko, M. Matney, E. G. Stanshery

NASA Long-Term Orbital Debris Modeling Comparison: LEGEND and EVOLVE .............c.ccooiiiiii e 2481
P. H. Krisko, J. C. Liou

The Long-Term Evolution Of The Italian Satellites In The Geo Region And Their Possible Interaction With The

Orbital Debris ENVIFOIIMENT .............coiiiiiiiieiiiiii ettt e e bt e R b s ne R b b ettt b kbt e s e b b e e nnerennrea 2489
Luciano Anselmo, Carmen Pardini

The Stability of Disposal Orbits At Super-synchronous Altitudes
H. G. Lewis, C. E. Martin, W. S. Campbell, G. G. Swinerd

An Assessment of Geostationary Intervention IMESSIONS ................cccooiriiiiiiiniiiie ettt 2508
D. A. Smith, C. Martin, M. Kassebom, H. Petersen, A. Shaw, H. Stokes

Roger - Robotic Geostationary Orbit RESTOIEr .............ccoiiiiiiiiiiiieeie et nr e 2518
B. Bischof, L. Kerstein, J. Start, H. Guenther, W. P. Foth

On-Orbit Collision Probability Analysis in LEO using Simple Model and Poisson Probability Distribution .................................. 2527
A. K. Anil Kumar, M. R. Ananthasayanam, P. V. Subba Roa, V. Adimurhy

Comparison of Methods For Predicting Collision RISK ............ccccoiiiiiiiiiiec bbb 2538
H. G. Lewis, G. G. Swinerd

Probability of Collision and Risk Minimization of Orbital Debris on The Galileo Satellite Constellation......................cc.ccceevnnn. 2548

S. Shajiee, M. Bahrami

Fundamentals Of Debris Collision Avoidance
J. L. Foster Jr., E. G. Stansbery

Upgrades to Object Reentry Survival Analysis Tool (ORSAT) for Spacecraft and Launch Vehicle Upper Stage

APPHCALIOMS ... bbb 2567
J. Dobarco-Otero, R. N. Smith, J. J. Marichalar, J. N. Opiela, W. C. Rochelle, N. L. Johnson
Estimation of on-Ground Risk due to Uncontrolled re-Entries from Eccentric Orbits..............ccccooiviiiniinininiiineeeene e 2578

Krishna Kumar, V. Adimurthy, Priyanakar Bandyopadhyay

Application of SWRC Hypervelocity Launcher to Space Debris Bumper Shield Design
K. Takayama, T. Saito, T. Hashimoto, M. Kobayashi, I. Kato, K. Togami

Penetration of a High-Speed Projectile into Carbon Steels at Low Temperature ................ccccoccooiiiiiiiiiiii 2592
Koichi Tanaka, Masahiro Nishida, Masanori Takahashi

Mass Optimization of Double Wall Protection Systems Against Micrometeoroids and Space Debris...............cccooveciiniinnccninne 2603
Hans-G. Reimerdes, Wolfgang Wohlers

Mod-Protection and Mitigation Measures in Spacecraft Design ..............ccocooooiiiiiiiiiii s 2614
R. Janovsky, O. Romberg, M. Kassebom

Re-Entry Analysis of Terrasar-X with SCARAB ..........ccooiiiiiiiii ettt bbbttt b et bbbttt b e 2625
T. Lips, B. Fritsche, G. Koppenwallner, A. Zaglauer, R. Wolters

Improvements to NASA's Estimation of Ground Casualties from Reentering Space ODbjJects............ccccoviiiiininiinciniennecene 2636

J. N. Opiela, M. J. Matney

Analysis of CZ-3A 3.rd Subclass Residual Propellant Discharge Plume
Hui Tian, Guobiao Cai, Jianhua Zhang, Huazhao Zhang, Fuzhong Zhang

End-of-Life de -Orbiting Strategies for SAtellItes .................oooiiiiiiiiiii et 2654
R. Janovsky, M. Kassebom, H. Lubberstedt, O. Romberg, H. Burkhardt, M. Sippel, G. Krulle, B. Fritsche

Cost and Benefit Analysis of Space Debris Mitigation IMEASUIES ............coouiueuiiiiiiiiiieieiii ettt n e 2665
Carsten Wiedemann, Michael Oswald, Jorg Bendisch, Holger Sdunnus, Peter Vorsmann

R&D of the Achive Removal System for Post-Mission SPace SYSTEINS............ccccoririiriiiiiiinniciere e 2676
Seishiro Kibe, Satomi Kawamoto, Yasushi Okawa, Fuyuto Terui, Shin-Ichiro Nishida, Gabriele Gilardi

Space Debris End-to-End Service Guidelines for Spacecraft Design and Operation................cccocoooeiiiiiinincinesesee 2686
H. Sdunnus, P. Beltrami, G. Koppenwallner, C. Wiedemann, H. G. Reimerdes, F. Schafer

Space Debris Mitigation Measures in INAEA ..............cocooiiiiiiiii s 2696

V. Adimurthy, A. S. Ganeshan

Revisions to NASA Policy Directive and Safety Standard for Orbital Debris Mitigation
Nicholas L. Johnson

Space Traffic Management Concepts and PractiCes .............ccoooiiiiiiiiiiiiiiiicce bbbt 2712
Nicholas L. Johnson

Space Traffic Management: Implementations and IMpPlCAtions ................ccviiiiiiiiiiii e 2721
William H. Ailor

Space Traffice Management: a European Perspective...............coooiiiiiiiiiiiiii s 2731
H. Klinkrad, F. Alby, D. Alwes, R. Crowther, C. Portelli

Getting the Green Light: an Interdisciplinary Approach to Space Traffic Management ................ccocccoverninninneniene s 2741
Gerardine Meishan Goh, Bobby Kazeminejad

Systems Thinking View of Aerospace Traffic Management and Control.................ccoooiiiiiiiiniiiise e 2750

William O. Glascoe 111



VOLUME 4

Status of the IAA Study Group on - Traffic Management Rules for Space Operations .................ccocooviiiiiniinciniince 2759
Corinne Contant, Petr Lala, Kai-Uwe Schrogl

Billiards Shot for Asteroid Deflection
Jean Marc Salotti, Nicolas Peter, Andrew Barton, Douglas Robinson

Charting Response Options for Threatening Near-Earth ODJEcts ..............cccoiiiiiiiiiiiiiii s 2772
Nicolas Peter, Andrew Barton, Douglas Robinson, Jean Marc Salotti

In-situ Debris Measurements in GEO through Optical Surface INSPection................ccccooiiiiiiiiinnnci e 2783
H. Hirayama, T. Hanada, T. Yasaka

AIDA - An Advanced Impact Detector AsSembLY .............cccooiiiiiiiiiiii 2789
K. D. Bunte, M. Kobusch, J. Hollandt, J. lllemann, F. Jager, M. Glaser, S. Sarge

A New Model to Support The UK Licensing Process for Satellites in LEO And GEO Orbits..............ccccooovniiniininniniieieenns 2797
Damian Smith, Clare Martin, Duncan Smith, Christopher Saunders, Hedley Stokes

Characterization of Eccentricity and Ballistic Coefficient of Space Debris in Altitude and Perigees Bins ................c..cccoceeninnn. 2807

M. R. Ananthasayanam, A. K. Anil Kumar, P. V. Subba Rao, V. Adimurthy

Analytical and Numerical Re-Entry Analysis of Simple Shaped Objects
B. Fritsche, T. Lips, G. Koppenwallner

Tethered Debris Mitigation by Gathering of 100+ SPent STAZES ............ccooiiiiiiiiiriiiiiiici bbb 2829
Bas Lansdorp, Chris Blanksby, Pavel Trivailo

The Constant Asteroid Threat to our Planet, is it Taken Seriously ENough? ..............cccooviiiiiininicinee e 2836
Mikael Kilter

Impact Risks and Impact Damage of SPACe DEDIS.............ccooiiiiiiiiii ettt renes 2842
Esther Kerezsi

"Quick" Evaluation of Degrees of Danger for Satellites by Catalogued Objects of Space Debris .............cccccoviiiiniiniiiciicens 2851
T.V. Labutkina, V. O. Larin, V. V. Belikov

Development of Lightweight Single Bumper Shield ................cccoooiiiiiiiii e 2856

M. Tochizawa, M. Tanaka
Development of a Concial Shaped Charge System and an Estimation Method of Projectile Mass using Image

Processing TECRIIGUE.............c.ccuiiiiiiici bbbt e R bt e e R b st e R bRt e R b bt n e bt nenrer e 2864
Seishiro Kibe, Takayuki Shimizu, Makoto Hikiji

The Concept of High Reliability Support of Perspective Launch Vehicles................ccoiiiiiiiiniiiiiiceee s 2870
Valery A. Menshikov, Sergey R. Lysy, Yuri L. Klimenko, Lutsian S. Medushevsky

Qualiespag¢o And Sinacespago — Tools To The Quality Enhancement In The Space Industry Of Brazil ..............cc..ccoocoovniinnnnnn. 2878

C. O. Lino, A. Sorice, R. Mussi, A. Caetano
Project and Test Engineering Methodology

Adriano Autino

Integrated Project Risk Management System (IPRiMS) for the Canadian Space Aency.............ccccoeoirininiininnicnieneeeeeeenes 2896
Serge Garon

YES2 Inherently-Safe Tethered re-Entry Mission and Contin@encies................ccccoveriiiiiiniiiininencesees s 2907

M. Kruijff, E. J. V. D. Heide, S. Calzada Gil
Integrating Knowledge and Data from Different Disciplines: a New Multidisciplinary Approach to Control Risks

of Space Programs.
Massimo Gallizio,

iovanni Sembenini

Risk Management and Lessons Learned: Solutions for Satellite Product Assurance? ................ccccccoiiiiiiiiiii, 2929
Jean-Luc Larrere

Tools and Methods for Knowledge Evolution Measure in SPace Project.............ccccooooiiiiiiiiiniiieiccesee s 2935
Anne Condamines, Daniel Galarreta, Laurent Perrussel, Josette Rebeyrole, Bernard Rothenburger, Sylvie Viguier-Pla

Draft Position Paper On Knowledge Management In Space ACtiVIties .............cccooiiiiiiiiiiiinic s 2946
C. A. Dykman, D. Galaretta, J. Holm, D. Moura, B. Rothenburger, S. Szalai, D. L. Teeter, S. Ulamec, M. Warhaut

Space Weather and RisSk ManaGeMENTt ...............ccooiiiiiiiiii i b 2957
Risto Pirjola, Hanna Lappalainen, Kirsti Kauristie

Pole: a New Model for Electron FIUXUS il GEQ .........c..ccooiiiiiiii ettt bbbttt e 2966

D. Boscher, S. Bourdarie, M. Romero, R. Friedel

A Technique to Achieve Human Physiologic Comfort during Take-off and re-Entry Phases of Spaceflights
Aji Elem Kalu

Lessons Learned from Spot Spacecraft Series on Material Degradations due to Synergistic Space Environment

EFFCES ... bbb bbb 2981
J. F. Roussel, D. Faye, I. Alet, M. Dinguirard

Further Applications of Space Terminology and their Interest for the Space Community..............c..ccccooiiiiiiiiiii, 2989
Ivan Almar

Developing the Multilingual Space Dictionary via INEEITEt .............c..ocooiiiiiiiiiiiie e 2995
Tetsuo Yoshimitsu, Tatsuaki Hashimoto, Keiken Ninomiya, Kazuyuki Touhara, Kenji Ayabe, Masanobu Funaki

Study on Multilingual Glossary System toward International Space Station Module Operation Phase .................cccccovinninnnnns 2999

Yoshiya Fukuda, Jun Uno, Go Funabashi, Masataka Adachi, Takashi Matsuo
Contributions of Prof. Dimitar Mishev to Science, International Cooperation and Space Terminology and
International Cooperation "
T. Yanev, Ts. Dachev, J. Semkova, R. Ko
Science Fiction Vs. SCIEMCE FACE ............cooiiiiiiiiiiii bbbt b e bttt b bbb et e sn b ne e
Patrick Gyger, Maison D'Ailleurs




‘War of the Worlds: a Mission Profile for the 1898 Martian Invasion of Earth
E. Anderson

The Clarke-Bradbury International Science Fiction CompPetition ..................ccccocooiiiiiiiiiiiiiiiiiicceeccee e 3035
Davit Raitt, Patrick Gyger, Arthur Woods, Susmita Mohanty

Using Science Fiction to Attract the General Public Towards Space - A Report on the ITSF-Study based Public

Event Science Fiction - Triumerei oder Realitéit - Held in September 2002 in Vienna, Austria .............c.cococoeoevinnniiicinnncencnne 3042
Norbert Frischauf, Gernot E. Gromer

A Model of Monidirectional SETI TeChNOIOZY ...........cc.ccooviiiiiiiiiiiiiiiiceeec ettt sttt ettt st eae e 3052
Marc-Etienne Schlumberger

Lunar Farside Radio Lab : A Cosmic Study by the International Academy of Astronautics..............c.cocccoevveinniniinennccincenne. 3059
Claudio Maccone

DO Potential SETI Signals Need to be Decontaminated? ..................cccioiiiiiiiiiiiiiininiicciee et 3070
Richard A. Carrigan Jr.

Metalaw and Rlations with Intelligent Beings RevVISISted ............c.coccoviiiiiniiiiiiiiic et 3078
P. M. Sterns

Will Space Actually be the Final Frontier of HUmManKind? ...............cccooiiiiiiiiiiiiiieeeeesese ettt 3093
G. Genta, M. Rycroft

Human Being: the NexXt SPace FIrONIET .............ccoiiiiiiiiiiie ettt b bttt sttt b bbbt et e bt ne 3103
Jacques Arnould

PESEK Lecture: Innovative SETI by the KLT
Claudio Maccone

SETI-Italia 2003 Status Report and First Results of a KL Transform Algorithm for ETI Signal Detection.................c.ccccccceeenenne. 3121
S. Montebugnoh, C. Bortolotti, D. Caliendo, A. Cattani, N. D'Amico, A. Maccaferri, C. Maccone, J. Monari, A. Orlati, P. P. Pari,
M. Poloni, S. Poppi, S. Righini, M. Roma, M. Teodorani

Targeted Optical SETI at Harvard / Smithsonian and Princeton ... 3127
Jason Gallicchio, Pail Horowitz, Charles Coldwell, Andrew Howard

ATILSKY OPUCAL SETI ...ttt ettt et st s et s et e s e b e s e e s e e es e s e es e es e s et es et en e s e e es e et es et en et eneebeneeseneesensesensesensenesnens 3133
Andrew Howard, Paul Horowitz, Charles Coldwell, Robert Stefanik, Jason Gallicchio, Chris Laumann, Alan Sliski

Power Consideration in the Context 0f SETL.............ccoocoiiiiiiiiieeeee ettt ettt e st e besaeebeeseeseeseeseessensensesessessenseenes 3139
T. L. Wilson

‘When Will we Detect the EXtraterreStrialS?............cccooiiiiiiiiiiiiiiiciee ettt ettt st sbe b bt e st es e e st et et ebesaesaeennens 3149
Seth Shostak

BACK 10 The BASICS ........oviiiiiiieieiieiieieiet ettt ettt ettt et et et e s aesbeeteeseeseeseessessesses s e s e seeseeseeseeseensessens e s e bebeeaeebeeseeseessessens et ensensesaetenn 3158
Bruce Dorminey

SETI Snack Attack: Lessons Learned from the Pearl Harbor HOQX .............cccoooiiiiiiiiiiiiieiiieicieeiee ettt 3163
H. Paul Schuch

Communicating Astrobiology - A NeW APPIOACh ..........cc.ooiiiiiiiiiii ettt b ettt et e et e b et e benbenaesaee 3169
Carol A. Oliver, Cherilynn A. Morrow

Life in the Universe: A Course in Science, and Science FICtion ...............ccoooiiiiiiiiiiiii e 3180
Mark Brake, Martin Griffiths

SETI Institute as a Model for Managing Interdisciplinary SCIENCE ............ccoooiiiiiiiiiiiiicce e 3186

Thomas Pierson
The Art and Science of Interstellar Message Composition: A Report on International Workshops to Encourage

MultidiSCIPINATY DESCUSSION ........ouiuiiiiiiiiieet ettt bbbt bbbt b et bt eb et s e st e st et et e b et eb et eb e st e st st ene et et ebenes 3195
Douglas A. Vakoch

From Maths to Culture Towards an Effective IMESSAZE ...........c.cocoviiiriiiiiiieieeest ettt sttt st sttt et e e saesae b ene 3206
Paolo Musso

Large-Size Message Construction for ETI - Inductive Self-interpretation in LINCOS............c.ccooiiiiiiniiiiieccceeeeeeae 3212
Alexander Ollongren

"Mining'' the SKy from Data-IMIIIIIE . .........cc.ccoiiiiiiii ettt ettt b et bt bbbt s et et e st et et b bt nnene 3217
Marzia Settino, Alessandro Ruffolo, Francesco La Regina

Generalized Hough Transform: an Useful Algorithm for Signal Path Detection ...............c..cocoooiiiiiiiiininnineeeee 3224

A. Orlati, M. Ferri, G. Leone, J. Monari, S. Montebugnoli
Outlier Analysis for SETI..

Alessandro Ruffolo, Marzia Settino, Francesco La Regina

A Human Language Corpus for Interstellar Message CONStrUCHION............c.coccoiiiiniiiiiiiiiniiiie et eaeas 3237
John Elliott

A Hypothesis Management System for Interpreting SETT IMESSAZES...........c.coeviiriririinirininieieieteneesee ettt st 3246
Kim Binsted, Jared Takazawa

Overall Design of Moon and Mars COLOMIES................c.cccoiriiiiiuiiiniriiieitneee ettt ettt st s e e e ene e senen 3251

Tiago S. Hormigo, R. Drummond, Daniel Rosenberg, Robert E. Guinness, Jim Volp, Eric Choi, Robert Peckyno, Jeffrey Hendrikse,
Felix-F. Mikl

The Need for MARS-g in LEO:Manned Antecedent for Reduced & Simulated Gravity...............cccooevivinininiininniecceeseene 3260
Bas Lansdorp, Michiel Kruijff, Erik Jan V. S. Heide

Analysis of Parking Orbits and Transfer Trajectories for Mission Design of CIS-Lunar Space Stations................ccccoeeviennnenns 3268
Kian Yazdi, Ernst Messerschmid

A Representative Scenario for Developing Space TOUKISII .........c..cccooiiiiiiiiiiiiicce ettt as 3279

Robert A. Goehlich



Property an Mining Rights for Lunar Mining Operations in the Absence of International Consensus on the Moon

ALGI@EIMEIIE .......eviniitetctesie etttk e s e et e e R bt s e e e e R h R £ e e E R SR £ R e £ e R SRR R R R R AR SRR R R e e R R R R e R R R Rt R e Rt rerennr e 3290
Ricky J. Lee, Steven R. Freeland
Potential Possibilities of Use of the Moon to Solve some Global Problems.................ccoooiiiiiiiiiiiie s 3301

Alexander V. Degtyarev, Micola M. Slyunyaev

Resource Utilisation Concepts for Moon and Mars
Daniel Rosenberg, Robert Peckyno, Robert E. Guinness, Iris Fleischer, Morten Hansen, Olivia Haider

Resources of Also: An Independent Assessment of Establishing Lunar Bases with Existing Space Assets...............cc.ccccoeiniinnnn. 3314
A. C. Charania, John E. Bradford, Jon Wallace

Moon Base Design Concepts for Lunar Exploration and Resource Utilization ....................ccccocooiiiiiiii, 3325
Susmita Mohanty, Barbara Imhof, Paul J. Van Susante

Extended Allais Effect Investigation in Lunar Gravity ENVIFrONIMENt...............ccocooiiiiiiiiiiiicc s 3336
Dragos-Radu-Dan Rugescu

Lunar Precursor Missions For Human Exploration Of Mars: I11. Studies Of System Reliability And Maintenance...................... 3347
W. W. Mendell, R. P. Heydom

Mars Waystation: Architectural Optimization for Human Safety and Robotic Efficiency.................cccocooiiiii, 3355
Benton C. Clark

Integrated Architectures for Sustainable Human Exploration of the Solar System................ccccccoiiniiiiiiie 3364

George Morgenthaler, Gordon Woodcock

The Problems of Preparation of Human Flight to Mars Simulated Experiment
Y. A. Vasin, D. B. Novikov

First Observation regarding the Psychological Impact of Growing Vegetables during a Manned Mars Mission

Simulation at the Mars Desert Research Station ...............cccccoiiiiiiiiii et 3389
Vladimir Pletser, Christophe Lasseur

Autonomous Smart Lander Simulator Based on Stereo Vision for the Descent Phase on Mars
G. P. Guizzo, I. Vukman

Unified Spacecraft for Planetary INVEStIGAtIONS ...............coeiiiiiiiiitiiiiii bbbttt b e 3410
A. llin, V. Kudryashov, K. Pichkhadze, H. Rogovsky, M. Skryabin

CONAE, Satellite Missions and CoSt EffECtiVENESS ...............cccociiiiiiiiiiicicestetese s se e st et ss e saesbesbesaesreessessesessessesaesrenns 3418
C. F. Varotto, R. L. Hipp

A Platform Approach to Small Satellite DeSign..............cccocoiiiiiiiii 3425
Todd J. Mosher, Amanda F. Vaughn

Sunsat 2004 - Pro@ress AN STATUS ............cciiiiiieiiiiii ettt e bbb e £ 8 E e b e b e st e s e e b e b ebeh £ b e e b b e R h et R bbbt e bt b bt 3433
Garth W. Milne, Sias Mostert, Herman Steyn

RAPIDEYE - A Cost Effective Small Satellite Constellation for Commercial Remote Sensing ...............ccocoovvviiiiiniiiciicnn, 3443
George Tyc, Keith Ruthman, Daniel Schulten, Manfred Krischke, Michael Oxfort, Paul Stephens, Alex Wicks, Tim Butlin, Martin
Sweeting

A LW CoSt HYPer-SPectral IIESSIOM ...........ccoivitiiiiiiiiiiiititeitisi ettt b bt e bk h et b b s R e bbbt b b bbbt b et 3452
M. A. Cutter

IMICIO-LLaDSAL ...ttt b b h bbbt bt e s s e h b et A h b e b e A b h e e b e e a b e e b et e E e b b e bR e Rt bt bbbt et n e nh e r e 3457

Toshiyuki Nakamura, Atsushi Noda, Hidekazu Hashimoto, Shinichi Kimura, Shin'lchiro Nishida, Shinichi Nakasuka

ILSE - First Laboratory Model of the Small Satellite Program at the University of Stuttgart
G. Grillmayer, J. Gsell, A. Lepain, H. P. Roser, H. Hartling, T. Wegmann, F. Huber

Multi-Mission Operations of Small Science Satellites at the German Space Operations Center (GSOC) ............ccccecvniiriiniinnnenn. 3472
Nicolaus Hanowski, Ralf Faller, Thomas Kuch

Requirements of a Long Term Telemetry Data Analysis and Visualization Tool for Space Missions ..o, 3480
Steffen Zimmermann, Alexander Nitsch

Forecasting of Reliability and Technical State of Small and Microsatellites..................ccocooiiiiniiiiiinci s 3487
Sergey R. Lysy, Yuri L. Klimenko, Lutsian S. Medushevsky

Experiments on High Performance Image Processing Technologies on Micro-LabSAT.............cccccoviiiiiiiiininnecceen 3493

Shinichi Kumura, Hitoshi Mineno, Hiroshi Yamamoto, Yasufumi Nagai, Heihachiro Kaminmura, Satomi Kawamoto, Fuyuhito
Terui, Shin-Ichiro Nishida, Shinichi Nakasuka, Keisuke Yoshihara

Odin 2 Years in Orbit: Staying Alive and Continuously TUNEA-iN..............coeuiiiiiiiiiiiiie e 3502
Stefan Lundin, Stig-Ove Silverlind
SMART-1 OPeErational COMEEPL ..........ccvrviriieiiiiieriteiiietie ettt s et r e st e e e bt e e e e e b b st e e n e s e e R b eE e e ne e bbb e h et s b eb et n e r b e s 3511

Joakim Kugelberg, Peter Rathsman, Per Bodin, Sten Berge, Lex Meijer, Anders Edfors, Anders Mortsell, Sven Grahn, Niclas
Larsson, Giuseppe D. Racca, Luca Stagnaro, Octavio Camino

Flight Experience with the Micro Satellite Maroc-TUDSAL ...............cceeiiiiiiiiiiiire et 3522
Stephan Rowmer, Udo Renner
The Role of a Low-Cost Ground Station in a World-Wide NetWorK ............cccooiiiiiiiiiiiie e 3525

Peter M. Allan, John S. Wright

INPE's Future Satellite Control Software-next-Step in its Continuous Evolution ....
Mauricio Goncalves Vieira Ferreira, Luciana Akemi Burgarlei, Fabricio De Novaes Kucinskis, Virgilio Padovani Neto

ODIN, 100-600 GHZ Radiometer Design and in Orbit ReSUILS ..............ccoiiiiiiiiiiiiiiicicee e 3539
Urban Frick

MIEEIrOSat VerStitility .........ocoooiiiiiiiii s 3547
James W. Benson

Europe to the Moon: Smart-1 Final Preparation for LaunCh ... s 3556

G. D. Racca, J. Brinkmann, J. De Bijl, L. Di Napoli, L. Estublier, E. Evard, B. H. Foing, R. Gruagel, R. Lumb, A. Marini, P.
Rumler, L. Stanaro, J. Van Dooren, J. Volp



Small Spacecraft Exploration of the Moon
Ben Bussey, Paul Spudis

A LOW-COSt IMISSION £0 IVIAT'S..........coiiuiiiitiietiitetiit ettt ettt ettt ettt b e bbbt e b1 E e b e e b £ b e b e b e s e bt E e bt b e b e b e b e b e s e b et bt eb et eb e s et e b enennen 3570
F. Von Scheele, U. Frisk, B. Jakobsson, H. Ringstrand, S. Veldman
Earthshine: A Deep-Space Small Satellite To Examine The Sun-Earth Connection ..................cccocooiiiiiiiiiee 3575

Ronan Wall, Mark Smith, Roger Sides, Mike Lockwood, Nigel Morris, Nick Waltham, Chris Carr, Chris Castelli, Chris Eyles, Dave
Linder, Chris Chaloner, Leslie Baldwin

The CNES Microsatellite Missions under Development in the Frame of the Myriade Line of Product ................c..ccoeovniiniinnnn. 3586
Bernard Tatry, Marie-Anne Clair

Small Satellites for Sustainable Development & the Benefit of Developing Countries: An Interdisciplinary Analysis................... 3597
Julien Feyeux, Gerardine Meishan Goh

A Micro-satellite and In Situ Ground-sensor Network for Combating Malaria................c.cccovveiiiiiiniiniicce e 3607

E. Anderson, T. Girard, G. Ottavianelli
LOW Cost Small Satellites in Coordinated Constellations for Sustainable Space Programs in Developing

COUMEIEES ..ottt ettt ettt b ek b e h oo bt b e s £ b s e b oA b€ 2o h 0o h e 8 eh £ b e b e A8 oA 84 h e e e h £ e e H e s e b€ b b £ b e s b e E e s b e b e s b e b et e b et bt nb et st et et e ne b enes 3618
J. Paul Stephens, Martin Sweeting

African Resource and Environmental Management Constellation ...................cccoiiiiiiiiiiiiicine e 3627
Sias Mostert, Martin Jacobs, Herman Steyn, Garth W. Milne

UNOSAT: the Benefits of a Brazilian University Nanosatellite Project.............ccocooviiiiiiniiciinnccneees e 3635

Fernando Stancato, Lucio R. Barbosa, Fabio Renan Durand, Alexandre Urbano, Mario Cesar Paiva, Lucas P. Lone, Tiago P.
Lone, A. C. Louro, D. Monaco

Technologies for Thermal Protection Systems Applied on Re-Usable Launcher ................cccccoooiiiniiiiieene 3644
Burkhard Behrens, Mark Muller

Integrated System Healh Management for In-Space Transportation Systems ................ccocooiiiiiiiiiiiii 3652
Anthony R. Gross, Ann Patterson-Hine, Brian J. Glass, Joan Pallix

Cost Engineering Principles for the Development of Reusable Launch SyStems..............cccoocoiiiiiiiniiiiinisce s 3660
N/A

VOLUME 5

StarTram-C - a Maglev System for Ultra Low Cost Launch of Cargo to LEO, GEO, and the Moon .................ccccccoeiininiinnnnns 3667
J. Powell, G. Maise, J. Paniagua

Reusable Launch to Support Sustainable Human Exploration of the Solar System.................cccccooooiiiiii, 3685
Gordon Woodcock, John Suter, George Morgenthaler

IRDT: Inflatable Re-entry and Descent Technology for Mars MISSIONS ............c.cccoiiieiiiiniicciinrseeee s 3694

Artem A. lvankov, Chirold Epp, Claude Graves, Konstantin Pichkhadze, Amiran Tertershvili, Sergey Alexashikin, Oleg Vlasenko,
Artem lvankov, Stephan Walther

Nuclear Electric Propulsion Vehicle ArCRIteCtUTES ............ccooiiiiiiiiiiiiiicie ettt renes 3703
Harvey J. Willenberg

About Part of Space Experiment in Solving Problem to Protect the Earth against Collision with Asteroid....................c.cccoeenn 3711
Mykola M. Slyunyayev, Stanislav M. Konyukhov

TAA Cosmic Study: The Next Steps in Exploring Deep Space ... 3718
Wesley T. Huntress Jr., Douglas Stetson, Benton C. Clark, Robert Farquhar, James V. Zimmerman

The Utilization of Libration Points for Human Exploration in the Sun-Earth-Moon System and Beyond.................c.cccoeovnrnnenn. 3733
Robert W. Farquhar, David W. Dunham, Yanping Guo, James V. McAdams

On the Deep Space Port Utilization Constructed around L2 for Outer Solar System Transportation..............c.c.ccocecvveivriiniinnenn, 3752

Jun'lchiro Kawaguchi

The Next Steps For Exploring Mars And The Relationship With Manned Exploration Programs
Yves Langevin

The Horizons Project: Global Mechanisms For Long-Term Survival And Development................ccoccoviiniininneniineeeeenns 3766
Mark Lupisella, Jerome Glenn, Christopher Jones, Jim Dator, James Dewar, David Fromkin, Jakub Ryzenko, Allen Tough,
William Marshall, Stuart Gill

Some Problems of Selection and Evaluation of the Martian Suit Enclosure Concept
1. Abramov, N. Moiseyev, A. Stoklitsky

Design of an EVA suit Suitable for Use on the Martian SUrface ...............ocooiiiiiiiiiiiiiec e 3779
Laura Parker

Analysis of a Spacecraft Life Support System for a Mars IMISSION..............ocoeiiiiiiieicie e 3790
M. Czupalla, V. Aponte, S. Chappell, D. Klaus

A Deployable Wing Airplane Supporting Human Landing on Martian Surface ..................ccocooiiiiiiic, 3801

Fabio Santoni, Paolo Gasbarri
The Unidroit Convention on International Interests in Mobile Equipment with Focus on the Preliminary Draft

Protocol on Matters Specific t0 SPACE ASSELS .............cooiiiiiiiiiii 3810
Ingo Forster
The Use of Remote Sensing to Support the Application of Environmental Treaties...............ccccccoeiniiiiniiiinecceene 3821

Nicolas Peter
The Impact of the Declaration of Legal Principles in the Development of Remote Sensing's International Legal

System: Revisiting the Concept of States's International Responsibility ................ccccoiiiiiiiiiiiii 3831
Maria Helena Fonseca De Souza Rolim, Fernanda Fernandez Jankov
Spatial Information - Rights and Privileges Perspective .............cococcoiiiiiiiiiie s 3842

Mukund Rao, V. Jayaraman, K. R. Sridhara Murthi



Broadcasting - Satellite Services in Airspace of the High Seas: some Legal and Regulatory Considerations
Tare Brisibe

The Crystallisation of General Assembly Space Declarations into Customary International Law ...............ccccovveniiniincincnnnn, 3860
Ricky J. Lee, Steven R. Freeland

Snapshot: The Process of Change in International Space Law Politics ...........c.cooooiiiiiiiiiiiiccs s 3869
J. D. E. E. Weeks

Space Policy Perspectives of the Space Generation CONGIess ................cccoiiiiiiiiii s 3880
Isabel Pessoa-Lopes

National Liability for Damage Outside Territory Caused by Space Objects and Suggestion to China's Legislation ...................... 3889
Xiaofeng Mo

Proposal for a Standard Curriculum and a General Course of SPace LaW .............cccccciiiiiiiiiiinnnec e 3898

Oscar Fernandez-Brital, Ricky J. Lee
The 40th Anniversary of the 1963 Treaty Banning Nuclear Weapon Test in the Atmosphere, in Outer Space and

UNAEr WAter (1963 INTB) ......coiiiiiiiieiieieeeete ettt et te e be st e s et e se e et et e s e s R e s e eE et es e s e e R e R e e b et e R e s e en e e s et e s e ne e b en e et et esenaeneneeneesenentenes 3902
Maurice N. Andem

TINTALLE - Kindling International Security with Space Law ... 3914
Gerardine Meishan Goh

SPACE WEAPOIIS .......viniiieiiiteiiiieiie ettt eh ettt eh st e bbb st et e b e b s ea e s e s e e b e s eh e 1 £ b b e h e R £ £ A0 b e b e b e s £ 84 E e b e h e A £ e A e e b e b b £E £ e e e R b h R £ R bbbt bbbt 3925

W. Marshall, G. Whitesides, R. Schingler, Andre Nilsen, N. Rawat
Creating an International Regime for Space Traffic Management-Moving from General Principles towards

EDTOICEADIE RULES ...ttt h bbb b £ e bbb s £ bbb s R e £ e b b h e 8 £ b e e R b b e R e £ e bbb bbb b e b bt b bbb b 3929
Lotta Viikari
ASTROREGS : The 'Rules Of The Road' In QULEr SPACE...........cccooiiiiiiiiiiiiiieine s 3941

Jacob Zissu

Rules of the Road for Space Traffic
Stefan Kaiser

Nuclear and Radioisotopic Power in Space: the Cumulative Content and Effect of the United Nations Space

Treaties and DECIATAtIONS ..............ccoiiiiiiii et h bbb b bt b b e b b et et e b bt e bt e b e bt e bt eb b e bt et e b en e e nre bt 3961
Ricky J. Lee

Discussion on Extending/Modifying the 1992 Nuclear Power Source Principles to Broader Space Operations................cccccocone. 3969
Yun Zhao

Proposals For Fundamental Physics Experiments Under Weightlessness Conditions
H. Dittus, C. Lammerzahl, N. Lockerbie

Japanese Programs Of Fundamental Physics And Chemistry In Space................cccocoiiiiiiiiiiis 3985
Masamichi Ishikawa

Analysis of Effects of Initial Conditions and Physical Parameters in a Differential Accelerometer Modeled as a

IMIUIDOAY SYSTRIM ..ot bbb bbb bbb b s bbb bbb bbb 3990
G. Parzianello, E. C. Lorenzini, I. I. Shapira, M. L. Cosmo, V. lafolla, S. Nozzoli

Acoustic Speed of CO; near its CritiCal POINT ...............oiiiiiiiici ettt bbbttt 3996
M. Ohnishi, S. Yoshihara, M. Sakurai, Y. Miura, H. Kobayashi, M. Ishikawa, J. Kawai, K. Honda, M. Matsumoto

The Physical Vacuum And The Gravity Wave VEIOCILY ...........ccccooriiiiiiiiiici e 4003
V. A. Dubrovskiy, N. N. Smirnov

The Equations of Movement of Rotating and Gravitating Spheroidal Body ................ccooiiiiiiiiiiince s 4014
Alexander M. Krot

Dust Spectra in Microgravity COMMItIONS ..............cooviiiiiiiiiiii ettt r b s et r e n e ne 4025
Pietro La Fata

Deformation and Breakup of a non-Newtonian Drop in Microgravity Environments ...............c..cccocooniniiiiinnccee 4033
Moshe Favelukis, Olga M. Lavrenteva, Avinoam Nir

Experimental Investigation of Surface Settling upon Step Reduction in Gravity ..............cccccoiiiiiiniiiinni s 4044

Michael E. Dreyer, Jens Gerstmann, Mark Michaelis, Hans J. Rath

Theoretical and Experimental Study of Instabilities and the Mixing Flux in Frontal Displacement of Fluids
N. N. Smirnov, V. F. Nikitin, O. E. lvashnyov, A. Maximenko, M. Thiercelin, A. Vedernikov, B. Scheid, E. Istasse, J. C. Legros

Preparatory Numerical Analysis of Future Space Experiments Influenced by J-Gitter .............c...ccoccoiiniiiiiiinincc 4060
D. E. Melnikov, V. M. Shevtsova, S. Van Vaerenbergh, J. C. Legros

Self-Balancing Free Flying 3D Underactuated Robot for Zero-G Object Capture ............cccooeoiiiiiiiineniiene e 4071
C. Menon, A. Aboudan, S. Cocuzza, A. Bulgarelli, C. Bettanini, M. Marchesi, F. Angrilli

Thermo-Acoustic Streaming in MICTOZIAVILY ...........c.cciiiiiiiiiieiii ettt b bbb bbbt b bbbt e et eb et 4082
Atsushi Kiyota, Takuo Kuwahara, Mitsuaki Tanabe

The Precise Measurement of Gravity ACCEIEIatiON ..............oceiiriiiiriiiiiie et n e 4086
Evgeny Krjuchkov

Effects of G-Jitters On-board Foton Spacecraft on Thermodiffusion in a Ternary MiXture..............ccccocooviiiiniieniinecceeenens 4087

M. Chacha, M. Z. Saghir, V. Shevtsova, J. C. Legros
Preliminary Results Of The Sounding Rocket Experiment On Wetting And Coalescence Prevention By Marangoni

EAF@CE ... bbb bbb bbb bbb bbb 4094
R. Savino, R. Monti, F. Nota, R. Fortezza, L. Carotenuto, C. Piccolo

Space Experiments on Board the Shenzhou Spaceship on Marangoni Drop Migrations ...............cccoccoviiiiiniinciniincnescee 4103
P. Zhang, J. C. Xie, F. Liu, H. Lin, W. R. Hu

Space Experiment on Thermocapillary Drop Migration at Large Marangoni Numbers ..............ccccocooviiiiiniiiiiicie 4110

Jing Cheng Xie, Hai Lin, Pu Zhang, Fang Liu, Wen Rui Hu



Fabrication Experiments of Large Grain Bulk Superconductors in the USERS Space System
Yuriko Oka, Akira Shisa, Hiromasa Hirata, Koichi ljichi, Masato Murakami, Naomichi Sakai

About the Effects of Flow Rate Limitation in Open Capillary Chamnels................ccoooiiiiiiiiininiiieee e 4127
Uwe Rosendahl, Antje Ohlhoff, Michael E. Dreyer, Hans J. Rath

Parabolic Flight Experiments about Vibrational Effects on Diffusion Experiments ..................ccococoiiiiniiiie 4129
G. Mathiak, E. Plescher, R. Willnecker

Linear stability Analyses of Convection in Two-layer System with an Evaporating Gas-Liquid Interface ....................c.occccocoi 4137

Rong Liu, Qiu-Sheng Liu, Wen-Rui Hu
Forced Flow Condensation Simulation and Heat Exchange Investigation in Microgravity Saturated Air/Liquid

FLOW . bbbt bbbt h bt E bt E R bR R R £ R e AR s b e AR R e bR SR e SR £ e R bR E e E b E R R e Rt bt bbbt et n e nr e r et 4143
Viatcheslav Naoumov, Masood Parang, Davis Garth

Thermal Striations on the Free Surface of a Liquid Brid@e.............cccocooiiiiiiiiiiii s 4153
V. M. Shevtsova, D. E. Melnikov, J. C. Legros

Heat Transfer Enhancement Due to Marangoni Convection in Evaporating Drops in Microgravity ...............cccccocooniiiciiiinnnn, 4163
R. Savino, D. Paterna, S. Fico

Transition to Turbulence in the Floating Half Zone Convection...................cccoooiiiiiiiiiiiii 4172
Y.A.Z. H.Cao, W.R. Hu

Marangoni Convection in a Liquid Layer Overlying a Porous Layer with Evaporation at the Free Surface ..................ccccococoen. 4177

R. Kozak, M. Z. Saghir, A. Viviani

Experimental and Numerical Investigation of the Dendritic Microstructure in Directionally Solidified AlSi7 Alloys
Gerhard Zimmermann, Annette Weiss, Hermann-Josef Diepers

Controlling of Wettability for a New Fluid Handling in Microgravity Conditions .................c.ccccoooiiiiiiiiii, 4194
Masato Sakurai, Shoichi Yoshihara, Mitsuru Ohnishi

Pre-Mixed Gaseous Flame Acceleration due to Instability Induced by Geometrical Characteristics of Combustion

Chambers
N. N. Smirnov, V. F. Nikitin, V. R. Dushin, A. V. Kulchitskiy

Developing Scientific Ground Models of the Protein Crystallisation Diagnostics Facility to Prepare for Protein

Crystallisation Investigations on Board the International Space Station ..., 4210
V. Pletser, R. Kassel, L. Joannes, R. Bosch
EPM - The European Carrier for Human Research on ISS............cccooiiiiiiiiiee s 4221

1. Gerhard, P. Junk, A. Winkler, R. Nasca

Development Status of Electrostatic Levitation Furnace (ELF) for KIBO
Takahiro Nishimura, Kazunori Kawasaki, Tadashi Harada

Telescience and Interferometric Metrology on the International Space Station ..., 4233
Th. Kreis, W. Juptner, J. Becker, A. Henricls
Investigation of Droplet Ignition under Microgravity Conditions using Laser Based Techniques - An Overview .......................... 4244

A. Burkert, W. Paa, G. Schmidl, W. Triebel, Ch. Eigenbrod
Detection And Compensation Of Thermally Induced Measurement Errors For Interferometric Diagnostic Tools

Onboard The International SPAce SEAtION.............cociiiiiiiiii ettt r e n e e 4255
V. Kebbel, J. Becker, W. Juptner

TCPB Device: Description and Preliminary Ground Experimental ReSults...............ccccoiniiiiiinnncine e 4266
S. X. Wan, J. F. Zhao, G. Liu, B. Li, W. R. Hu

A Status Report on the Characterization of the Microgravity Environment of the International Space Station............................. 4272
Kenol Jules, Kevin McPherson, Kenneth Hrovat, Eric Kelly, Timothy Reckart

On a More Rational Specification for the Microgravity Environment of the International Space Station .................c.cccoceovinnn. 4297
R. Monti, R. Savino, D. Paterna

Thermal Transport Phenomena in Magnetic Fluids under Microgravity Conditions .................c.ccccociniiiiiiiiiineccce 4308
S. Odenbach, M. Wanke, T. Volker, J. Hilljegerdes, G. Coverdale, P. Fannin, G. De Dulk, G. Schaumburg

The Fluid Science Laboratory and its Experiment Container Program on Columbus...............ccooeoiriiiiiniininsce s 4310

Thierry Dewandre, Horst Mundorf, Matteo Tacconi, Alfio Allegra, Emanuele Pensavalle, Josef Winter

Inertial Flight Mode and Semiconductor Segregation Patterns
X. Ruiz, M. Ermakov

Unmanned Space Experiment Recovery System (USERS) as an Unmanned On-Orbit Experiment Infrastructure...................... 4329
Koichi ljichi, Seiichi Fujii, Akira Wakabayashi, Hiroshi Kanai

Welding Experiment in Space : a Proposal for the International Space Station .................ccocooeiiiiiiniini e 4338
Stefano Ferretti, Pascal Girard, Alessandro Freddi, Franco Paeriani

Microgravity Science Glovebox (MSG) Mission Status And Taxi Flight EXperience .............cc.ccccooooniiiiniiniinccccen 4347
Andreas Schuette, Martin Zell, Aldo Petrivelli, Lina De Parolis

Science Module Development Guide for EPM Payloads .............cccoociiiriiiriiiiniceiseeeee s 4356
0. Amend, P. Junk, A. Winkler, R. Nasca

Effect of Rotation on the Growth of SiGe using the Traveling Solvent Method ................coccoiiiiiiiiniiii s 4360

H. Kondo, Y. Okano, M. Z. Saghir, D. Labrie

Numerical Simulations for Flows in Microgravity Environment
V. Perrin, C. De Jouette, C. Dassibat, J. M. Le Gouez

New Method for Measurements of Thermodiffusivity of Liquids ...............cccooiiiiiiiiiiic s 4371
B. A. Bezuglyi, S. I. Chemodanov, O. A. Tarasov
Experimental Study on The Crystal Growth by the Optical Dia@nostics ..............cccooiiiiiiiiiiiiie s 4381

L. Duan, Q. Kang



The Mechanical Design of a Gas Supply and Mixing System for the AMS-02 Particle Detector onboard the

INternational SPACE STATIOI .............coiviiiiiii ettt b e E b E e R R e R bRt R e r e 4386
C. Gargiulo, R. Becker, A. Agneni, M. Borghini
Results from Ground Based Research by the Facility of NGFCG...............cccocooiiiiiiiiii s 4397

Wanchun Chen, Daodan Liu, Xiaolong Chen

Thermal Fields Computer Simulation at the Foton Spacecraft
V. V. Vasiliev, V. V. Salmin, V. V. Biryuk, V. I. Abrashkin, A. E. Kazakova

Development of Miniaturized Laser-Doppler-VeloCimeters.................coooiriiiiiiiiiiiiciee s 4412
C. Fechtmann, J. Immohr
A Native IP Satellite Communications SYStEIM..............cccoiiiiiiiiiiiii e 4417

0. Koudelka, M. Schmidt, J. Ebert, H. Schlemmer, S. Kastner-Puschl, W. Riedler

Conditions for Involving New Satellite Networks in the Environment of the Overloaded GSO and Crowded NGSO
Constellations

B. Balabanov, S. Bachvarova

Japan's First Data Relay Test Satellite (DRTS) .........ccooiiiiiiii et b et nee 4432
Yuuichi Fujiwara, Yasuo Sudo, Hiroshi Nagano, Yasurou Kanamori

Global Ring Satellite Communications System for Future Broadband Network ..............cccccooiiiiiiniiiie 4440

Takashi llda, Yoshiaki Suzuki, Yoshinori Arimoto, Akira Akaishi

Reconfirmation Of The Optical Performances Of The Laser Communications Terminal Onboard The OICETS

Satellite........ .
Morio Toyos ima, Shiro Yamakawa, Toshihiko Yamawaki,

Cost Evaluation of Reconfigurable Communication Satellite System................c..cccocoiiiiiii 4456
Nozomu Nishinaga, Yasuo Ogawa, Yoshihisa Takayama, Takashi Takahashi, Toshihiro Kubooka, Hiroaki Umehara

Multifunctional Phased Array Antenna Design for Satellite Tracking Using an Extended Version of the

Schelkunoff Polynomial Method....
Alberto Canabal, Russell P. Jedlicka, Antonio Garcia Pino

High Rate CCSDS Formatter/Encoder plus IDEA Encryptor as a Single Chip Solution ...............ccoccooiiiiiiiiiniccceene 4473
H. Michalik, S. Wolter, M. V. D. Wall, L. Hinsenkamp, B. Penne, R. Rathje

Satellite Communication System ""Molniya-Zond" using Mid-Altitude Elliptic Orbit Constellation...................ccccccooeviinninnnns 4480
V. N. Doniants, Yu. P. Ulybyshev

Design and Operation Algorithm for Improving Performance and Reliability of an Multiport Amplifier ......................c..coe 4490
Masayoshi Tanaka

A Flexible MF-TDMA Modem for an IP-Based Satellite Communications SYStem.............cccocooviiriiniiiiniinenceseesee e 4498
O. Koudelka, W. Gappmair, W. Kogler, J. Ebert, W. Riedler

GALILEQO SYStEIM OVEIVIEW.........oviiiiiiiiiiiiiiietiieeeee etttk r a1 et e e R e R s b ne st s et e m e e e R et e R e e e ne e e et en e neaes 4505
Hans L. Trautenberg, Thomas Weber, Christof Schafer

Impact of Orbital Precession on the combined Galileo-GPS Performance ................c.ccociiiiiiiiiiiiiiiic e 4511
A. Leondard, H. Krag, E. Blomenhofer

Use of Galileo Navigation System for Traffic Surveillance and Law Enforcement...................ccccocooiiinininiicicncscee 4522
M. Kassebom, K. Kretzschmar

SBAS data Processing and Analyzing Tool (BRUS) ...........ccccooiiiiiiiiei st 4530
X. Prats, M. Hernandez-Pajares, M. Juan, J. Sanz, R. Orus

Navigation Systems For Future Space Vehicles - Requirements And Recommendations .................c.cccoeniiininienincnncccenn 4541
Martin Robert Knudsen, Colin Goulding

Algorithms of Complex Inertial and Satellite Navigation System for Mobile Objects.............c.cccooiiniiiniiniincieeee 4547
Konstantin A. Karp, Veniamin V. Malyshev, Andrey Yu. Mishin, Pavel V. Pakshin

Surrey's Small Satellite Approach to NavIZation ..o s 4553
John Paffett, Elizabeth Rooney, Martin Unwin, Alex Da Silva Curiel, Martin Sweeting

Non-Geo Systems...Where Have all the Satellites GONES? ...............ccoviiiiiiiiiiiic ettt renes 4559

Edward W. Ashford
Space Demonstration Experiments Plan of a Next Generation Leo System for Global Multimedia Mobile Satellite

COMIMUIECATIONS ...ttt h ettt h et h b st b s b e e b £t e b e e eE £ b e b e 8 oA £ eh e e e H e e e b e b eb £ b eh e A b e st e b et e bt s e e b e s ek et bt e et e et et e e r s 4569
Yoshisada Koyama, Eihisa Morikawa, Mitsugu Ohkawa, Shigeru Motoyoshi, Hiroshi Watanabe, Ryutaro Suzuki, Yasuhiko Yasuda
Profitable Small Data Communication Services by using the ORBCOMM Satellite Network............ccccccoviviiinienincincceeenn 4575

M. Kassebom, B. Penne, C. Tobehn, 1. Kalninsch, E. Putz, J. J. Stolte, R. L. Burdett
Telecommunications Systems Evolution for Mars Exploration

Gary K. Noreen, Ramon P. De Paula, Charles D. Edwards Jr., Tomas A. Komarek, Bemard L. Edwards, StuanJ Kerridge, Roger
Diehl, Stephen F. Franklin

VOLUME 6
The Microsatellite Research Program at Universita di Bologna...................ccooooiiiiiiiiiicc s 4596
P. Tortora, E. Troiani
A Low Cost Geostationary Minisatellite Platform ... 4604

Doug Liddle, Phil Davies, Susan Jason, John Paffett, Craig Underwood, Martin Sweeting
Millimeter-Wave Antenna Array for Video on Demand Applications
Angelo Cofone, Giuseppe Di Massa, Sandra Constanzo
Unique Satellite Operations for a Highly Inclined, Elliptical, Geosynchronous Satellite .....................cccocoooiiiiiiiniinc 4618
Patrick T. Anglin, Robert D. Briskman




Gravitational Affects on Fluid Mixing Properties as Observed in NASA's KC-135A Student Flight Opportunities

PIOGIAIN ...ttt R bt e R h e h e R E e E R £ e R R R R R R R R R R SRR e e R R AR R Rt e R Rt rennr e 4627
Timothy M. Ritter
Spiders in Space an Education Experiment on STS107 Columbia...............ccocooiiiiiiiiiiii s 4634

L. A. Thompson, C. Bil, W. Chang, G. Carstairs, E. Wong

Under Asian Skies/Expanding Cosmos Education
Gerardine Meishan Goh

From SPACE 10 SCROOL..........ooviiiiiiiiicci bbbt e R bRt e e R bt h e e R bR R R bRt R R n e 4645
Bonnie McClain, Dan Woodard

The CVA Summer School on Launcher Technology and Space Applications - A Success Story - ............ccoooeviviiiiiiiiiciiiene, 4653
U. Apel, Yves Gourinat, Jean Luc Bozet, Eckart Weinrich

Educational Benefits from the AAU-Cubesat Student Satellite Project ..............ccccocooiiiiiiiiiniiiecce s 4661
Lars Alminde

Aspirin Rocket for Propulsion Basics in CIaSSIOOM................coooiiiiiiiiiic e 4670
Guy Pignolet, Erick Lezais

The GLOBE Program: A Worldwide Student/Scientist Partnership in Earth Science Research and Education......................... 4675

Lyn D. Wigbels
An Emerging ITC Infrastructure for Educational Services - The Worldspace System: Use for Science and Space

EdUucation PromOtion ..............coooiiiiiiii ettt bbb bR h e bbb E b E bRt E et b et e r e 4683
M. G. Chandrasekhar, S. Rangarajan, Jerome Soumagne, D. Venugopal, Mala Rao, Anil Bokil, Pawan Gandhi

Bauman Moscow State Technical University Youth Space Center: Student’s Way In Space Technologies ..................cccoccovrrnnen. 4688
Vera Mayorova, Victor Zelentsov, Anatoly Kopik, Maxim Mikhailenko

Unique Space Educational Organization - Challenges of University Space Engineering Consortium (UNISEC)..................ccc..... 4695

Rei Kawashima, Shinichi Nakasuka

Space Medicine Workshop for Students
N. S. M. Sentse, N. Petersen, F. Ongaro

Space Education and Gifted Children: Some Lessons Learned in Germany after Pisa ...............cccocooiiniiniiiiiiiccce 4706
Fabian Eilingsfeld, Jutta Billhardt

Integration Of Education And Science For Professional Training In The Field Of Life Science Engineering..................c.c............ 4713
L. B. Buravkova, L. B. Strogonova, Y. A. Vasin, D. B. Novikov

The Canadian Space Program: Educating Educators And Inspiring Youth ..., 4720
Lindsay Evans, Marilyn Steinberg

Fluid Mixing in a Reduced Gravity Environment as an Qutreach Project ................cc.ocooiiiiiiiiisee s 4727
Robie J. Goins, Kiel L. Locklear

IISA: Using Space Technology as an Outreach Platform to Promote Understanding between Islam and the West....................... 4737
Muhammad Imran Majid

Classes Azur Astro Espace, International Space EdUCAtion................ccooiiiiiiiiiiiiiii e 4748
Philippe Jung

EXPIOTING IVIAI'S ...ttt ettt bbbt e b b s s 8 eb 88 £ 48 b b E 8 £ £ b b h e A £ A8 £ E b e heh £ e e E e R b b e R E £ b bbb et bbb bt s bbb nerea 4758
Maryse Sari

Importance of Seminar of Science Volunteers for Attractive Space Education for Youngsters ..............ccccocoovviiiinininnciieennn, 4766
S. Aso, Y. Matogawa, S. Miyazaki, K. Fukuda

A Micro Satellite Project by a Non-Space SME Union in Higashiosaka..............c..ccooiiiiiiiiiiiiieecse e 4770
Toyohiko Aoki, Chisato Kobayashi, Tomoko Marukawa

Yuri's Night: Progressive Marketing and Outreach Strategies for a Global Space Program..............ccccocoovviiniiniincincinennn, 4774
George Whitesides, Loretta Hidalgo, Julia Tizard

Space Scouts: Non-Formal Approaches to Space Science EAUcCation...................coooiiiiiiiiiiiiii e 4778

Jaime Lopez-Cerezo
COSMOS' Library: The Novel Use of Space to Promote People's Interest in Astronomy and Space Sciences and

Popularize Scientific SUDJECt IMIATLETS ...........c.ciiriiiriiiieei ettt E ettt e e bttt n e bt r e enas 4786
Silvia Pachera

Language Learning Linked to Science and Technology: How to Meet Communication Goals Through Hands-on-

Education Results of an International Pluridisciplinary Teacher Training Program ..., 4795
Sylvia Gehlert
Painting Starlight - Novel Use 0f SPACE I AT ..........ccooiiiiiiiiie bbb bbb et b e e 4799

Gerardine Meishan Goh

Scientist-Teacher-Student Partnerships for Aerosol Optical Thickness Measurements in Support of Ground

Validation Programs for Remote Sensing SPaceCraft ...............coooiiiiiiiiiiiii et 4803
David R. Brooks, Frank Niepold, Gianna D'Emilio, Jordan Glist, Georg Hatterscheid, Sylvana Martin, Katharina Dede, Isabel
Neumann

Space Station Operations: a Space Shuttle Mission Lesson Learned
F. M. Sacerdoti

Extending the Learning Environment to the World's Most Unique Microgravity Lab: The International Space

SEABIOM ...t b bbbttt E e bbb e E £ b £ e h R R e e E bR R £ R R R R b e bR E e AR R bbbt nn b s 4818
Bonnie McClain, Dan Woodard

Learning Without Boundaries: A NASA - National Guard Bureau Distance Learning Partnership
Christopher Chilelli, Stephan Picard

The Special Purpose Dexterous Manipulator for ISS ... 4833
Douglas A. Bassett, Adrian Abramovici, Daniel Rey, Alain Dubeau




- "Space Alphabetization" - A Program Bridging Space & Education Utilizing The International Space Station To

Educate And Train The World For The New MilIeNIIUIM ..........cc.ccooiiiiiiieiiniieisese ettt s ne e neseenessenes 4842
Vincenzo De Chiara, V. A. Cassanto, A. Guidi, Pasquale Stanzione
YES2 Education and OQULIEACK ...............ooiiiiiiiiie ittt e st e s e e bt e e Rt eahe e eh e e eh e e e Re e ab e e sheeeseeeneeaneeaneeaneeaneeaneeaneennen 4851

M. Kruijff, E. J. V. D. Heide

Design of a F.I.D.O.-Type Mobile Autonomous Robot ...
Stephane Salerno, Laurent Camax

Student Space Exploration & Technology Initiative (SSETI) and the European Student Earth Orbiter (ESEO)

IMIICTO-SALEIIILE. .........oceieiiiet ettt bbbt h e bbb b b e E oA e h e £ eh £ e e h £ b b £ b e b e b s b b d e bt s e e bt st ek b bt e et e et b e r s 4868
L. Arana

E.B.O.S. - A School Project as STS-107 Ground Reference EXperiment...............cc.ccooiiiiiiiiiiiicee s 4877
K. Slenzka, F. Salmen, J. Gerdes, U. Konig, W. Meyer, C. F. Fraedrich, C. Mattfield, A. Hollendiek, S. Dahneke, S. Ficke, K.
Zumsande

The Latin-American Space Association -Involving Youth in Space Activities...............coooiiiiiiiiiiinc 4881
J. M. Canales-Romero

Teaching Remote Sensing to E1ementary STUAEIES ..............ccceiiriiiiriiiiiiieeeee et n e 4886

Jonas Jonsson
The Brussels "ZERO-G" Experience in Parabolic Flights: a New Educational Approach in Secondary Schools of

Thie REGION OF BIUSSEIS .........ooiiiiiiiiiiiticii bbbt e b bt e R bt h e R bttt e R bt e bt nennen e 4895
V. Pletser, F. X. De Donnea, D. Ducarme, D. Frimout, C. Goossens
Experience of Creation in Ukraine of the System of Continuous Space Education: School, University, Enterprise ...................... 4906

O. Novykov, V. Perlyk, E. Dzhur, V. Khutornyy

Open Aerospace Education in Russia
Alexander M. Matveenko, Oleg M. Alifanov, Veniamin V. Malyshev, Konstantin A. Karp

Possibility of Citizen Participation Type Space Development Support Activity .............ccocooiiiiiiiiiini e 4917
Emiko Ando
The Kepler Mission: A Search for Terrestrial Planets - Development Status............c..occoviiiiiiiiiiinicinees s 4922

David Koch, William Borucki, David Mayer, Douglas Caldwell, Jon Jenkins, Edward Dunham, John Geary, Eric Bachtell, William
Deininger, Rob Philbrick, Dan Shafer, Chris Stewart, Riley Duren, Nick Gautier

Characterization of Extrasolar Planets Based on Future Atmosphere Detection...................ccccoooiiiiiiiiii, 4931
Timea Csengeri

As-built Design and Performance of Optical System of the SOFIA TeLeSCOPE ...........ccocueiriiiieniiiiiiiieieeesree e 4942
Hermann Bittner, Matthias Erdmann, Peter Haberler, Markus Erhard

The Herschel-PACS Grating Drive and its CONtroller ...................cooiiiiiiiii s 4951
E. Renotte, E. Callut, P. Delvaux, J. M. Gillis, M. Guiot, C. Jamar, B. Marquet, N. Martin, A. Mazy, F. Montfort, J. Y. Plesseria

Inertial Sensor Design for the Laser Interferometer Space Antenna (LISA)............cccocoiiiiiiiiiiii 4961
F. Nappo, P. Sarra, S. Vitale, R. Dolesi, W. J. Weber

High Speed Electronics for Gamma Ray DeteCtion ..............ocooiiiiiiiiiiiiici ettt nenes 4972

G. Lichtenauer, D. Wolter, G. G. Lichti, A. Von Kienlin

Project Galileo: Final Mission Status
D. L. Bindschadler, E. E. Theilig, K. A. Schimmels,

The Cassini/Huygens MissSion t0 SAtUIT ..o s 4996
Robert T. Mitchell

Mixing Moons and Atmospheric Entry Probes: Challenges and Limitations of a Multi-Objective Science Mission

B0 JUPIERT ..ot bbb bR 5006
Tibor S. Balint, Gregory J. Whiffen, Thomas R. Spilker

Current Mission Design of the Solar Probe MiSSION .............cocoiiiiiiiiiii et 5015
Yanping Guo, Robert W. Farquhar

Venus Express: the First European Mission t0 VEIUS ............ccoooiiiiiiiiiiiiii e 5025
J. Fabrega, T. Schirmann, R. Schmidt, D. McCoy

BEPICOLOMBO Mission: Estimation of Mercury Gravity Field and Rotation Parameters ..................ccocooviiiiiniiciie, 5036
N. Sanchez Ortiz, M. Bello Mora, R. Jehn

Scientific Research in the SELENE MISSION ............ccooiiiiiiiiiiciee et r e 5044
S. Sasaki, Y. lljima, K. Tanaka, M. Kato, M. Hashimoto, H. Mizutani, Y. Takizawa

The Mars Reconnaissance OrDiter IMESSIOM . ............c.oviuiiiiiiiiieiiree ettt s e b b s r s e nas 5053
James E. Graf, M. D. Johnston, Richard W. Zurek, Ramon P. De Paula, Howard J. Eisen, Benhan Jai

Mars Telecommunication Orbiter Mission Operations CONCEPLS ...............ccooiviiiiiiiiiiiiiii s 5064

Marie-Jose Deutsch, Tom Komarek, Saturnino Lopez, Steve Townes, Steve Synnott, Richard Austin, Joe Guinn, Phil Varghese,
Berndard Edwards, Roy Bondurant, Ramon De Paula

State of Art for Phobos-Soil Return IMASSION .............ccoiiiiiiiiii ittt e st e st e e be e be et e e sbeesbeesbeesreeaneeanes 5075
G. A. Popov, V. A. Obukhov, S. D. Kulikov, I. N. Goroshkov, G. R. Uspensky

The Electra Proximity Link Payload for Mars Relay Telecommunications and Navigation
Charles D. Edwards Jr., Thomas C. Jedrey, Eric Schwartzbaum, Ann S. Devereaux, Ramon Depaula, Mark Dapore, Thomas W.
Fischer

The Aurora Mars Sample Return MISSION ............cooiiiiiiiiii e 5097
B. Gardini, A. Santovincenzo

Scientific Objectives and Operational Schemes of the Planetary Underground Tool (Pluto) Experiment on the

Beagle and Mars LANAEr .............cooiiiiiiiii s 5107
L. Richter, V. Gromov, H. E. Richter, T. Tokano




In-Space Sterilization for Safe Early Demonstration of Control of Back Contamination
Benton C. Clark

Micro-Mars, a Small Orbiter and Lander to PIANEt IMIATS .............ccocciiiiiiiiieieieie sttt sttt sttt se e s seeseesesseseesaesbenns 5122
H. Hoffmann, L. Kerstein, B. Bischof, H. Renken, U. Apel

Parachutes and Inflatable Structures: Parametric Comparison of EDL Systems for the Proposed Vanguard Mars

Mission.....
Elie Allouis, Alex Ellery, Chris Welch

Mars Through the Looking Glass: An Interdisciplinary Analysis of Forward and Backward Contamination ............................... 5142
Gerardine Meishan Goh, Bobby Kazeminejad

Technology Requirements for Mars Sample Return using CO,/Metal Powder Propellants................c.ccoooiviiiiiiniicie, 5151
Abdul M. Ismail

Design of a Small, Low-Cost Martian Landing Device Applied to Scientific Surface Exploration of Planet Mars.......................... 5162
H. Renken, B. Bischof, R. Ehlers, H. Hoffmann, U. Auster, S. Konstantinov

Mars Sample Return as @ MICIOMESSION ............cooiiiiiiiiiiiici ettt st n e 5170
Steve Kemble, Bob Parkinson

Metnet — The Next Generation Lander For Martian Atmospheric Science ..., 5177
A. M. Harri, P. Makkonen, J. Polkko, H. Lappalainen, R. Pellinen, V. Vorontsov, A. Polyakov, A. lvankov, V. Linkin, V. Gotlib, A.
Lipatov

Probabilistic Obstacle Avoidance for SELENE-B Safe Moon Landing ..o 5184
Kohtaro Matsumoto, Shuichi Sasa, Yasuhiro Katayama, Takamitsu Sugihara

Lunar Surface Observation usinge Remote SIMS Method ..............cccociiiiiiiiiiiiiiciee et 5192

Koji Tanaka, Susumu Sasaki
Moonhoppers Colony
Ruben Martinez-Cantin
Vision Based Navigation for Planetary Exploration Opportunity for AURORA ..............ccooiiiiiiiie s 5207
B. Polle, B. Frapard, T. Voirin, J. Gil-Fernandez, E. Milic, M. Graziano, R. Panzeca, J. Rebordao, B. Correia, M. Proenca, J.
Dinis, P. Motrena, P. Duarte
Interplanetary Round Trip Mission Design
James R. Wertz

Spacecraft Design for Cold Atom Interferometry in SPace.............ccccoiiiiiiiiiiii 5229
Walter Fichter, Ulrich Johann, Giorgio Bagnasco, Phil Airey
Frisbee — A Platform For A Small Satellite SCIENCE SWAITNS ............ccooiiiiiiiiiiiiiiiie ettt e et e et et e sbestesaesbe e 5240

Alex Da Silva Curiel, Max Meerman, Doug Liddle, Steve Schwartz, Craig Underwood, Martin Sweetling
Application of the MITEE Nuclear Ramjet for Ultra Long Range Flyer Missions in the Atmospheres of Jupiter

ANd the Other GIANE PLANELS ............c.ooiiiiiiiie bbb bbbt b et bbb e b b e b bt e e et e bt b ek etk e b bt nb et et aeen s 5248
George Maise, James Powell, John Paniagua, Edward Kush, Pasquale Sforza, Hans Ludewig, Timothy Dowling

Mission Operations for the NeW ROSETEA ..ot e et s e bt n e er e nas 5260
Paolo Ferri

ROSETTA LANDER: Implications of an Alternative MISSION ................cccoooiiiiiiiiii s 5266
S. Ulamec, S. Espinasse, B. Feuerbacher, M. Hilchenbach, D. Moura, H. Rosenbauer, H. Scheuerle, R. Willnecker

Thermal Design of the Wide Angle Camera for ROSETTA ... 5276
B. Saggin, F. Angrilli, S. Debei, M. Zaccariotto, C. Barbieri

The SIMONE Mission: Low-cost Exploration of the Diverse NEO Population via Rendezvous with Microsatellites..................... 5281
Roger Walker, Nigel Wells, Simon Green, Andrew Ball

Solar Sailcraft of the First Generation-Mission Application to Asteroids.................ccocooiiiiiiiiiii e 5292
Bernd Dachwald, Wolfgang Seboldt

Mission and Technologies of MINERVA Asteroid Surface EXPlOTer ..............cccoooiiiiiiiiiiieces s 5303
Tetsuo Yoshimitsu, Takashi Kubota, Ichiro Nakatani

The ISHTAR Mission: Probing the INterior of AStEroids.............ocoiviiiiiiiiiiiiicii e 5309

Paolo D'Arrigo, Maria Antoniette Barucci, Andrew Ball, Alain Doressoundiram, Elisabette Doto, Sonia Fornasier, David Hall,
Stephen Kemble, Wlodek Kofman, Monica Lazzarin, Roberto Orosei, Robert Parkinson, Martin Patzold, Ettore Perozzi, Mark

Smith

On Dynamical and Physical Evolution of 95P/Chiron as Centaurs Representative................ccccccoiniiiiiiii, 5316
Nataliya Kovalenko, Klim Churyumov, Yuriy Babenko

Space And Earth Based Solar Power For The Growing Energy Needs Of Future Generations .................ccococoovviniiineincnscnnennns 5322
Wolfgang Seboldt

Plant Response to0 MACIrOWAVES At 2.45 GRZ ............ccoiiiiiiiiiiciec ettt b e n e r e 5333
J. W. Skiles

Sandwich SPS Model exhibited at World Space COMGIess ...............cccoiiiiiiiiiiiiii s 5343
Masashi Iwashita, Nobuyuki Kaya

Ecologically Friendly Power Plant for Electrical Energy Supply in SPAcCe...........cccoiiiiiiiiiiiiieces s 5349
Nickolay N. Inozemtsev

Feasibility Study of a Solar Power Satellite System Configured by Formation Flying ................cccccooiiiiiiiicc, 5356
Noboru Takeichi, Hiroshi Ueno, Mitsushige Oda

Future Power Systems Research For ESA’s Solar System Exploration Programme.................cccccooiiiiiinii, 5363

H. J. McAndews, A. M. Baker, R. Bond, J. P. Roux, D. Sweet
Space and Ground Based Large Scale Solar Power Plants - A European Perspective
Leopold Summerer, Massimiliano Vasile, Robin Biesbroek, Franco Ongaro

Thermoelectric Power Conversion Systems by using Compliant Pads for Space and Terrestrial Applications............................... 5385
Mitsuru Kambe, Hideo Shikata




On the Feasibility of Heat Removal from Generator/ Transmitter Units for Assumed 10MW Space Solar Power

System by Using Two-phase Flow Loop with Latent Heat Transportation..............ccccocovieiinneciennsece s 5396
Haruhiko Ohta, Shinichi Toyama, Haruo Kawasaki, Toshiyuki Ohno, Masahiro Mori
Solar Cells grown by Molecular Beam Epitaxy in Finland - Lightweight and Reliable ... 5405

Mikko Suominen, Pirjo Leinonen, Markus Pessa

A Proposed Concept for Visible Safety Marking of High-Power Wireless Power Transmission Beams
Richard M. Dickinson

SASSE: A Lightweight, High Efficiency Solar Thermal Steam Cycle for Satellite Beamed Power ....................cccoiiiiinininnnns 5419
J. Powell, G. Maise, J. Paniagua

MHD Generator for Space Power PIant ... 5435
V. S. Slavin, A. A. Gavrilov, T. A. Milovidova, K. A. Finnikov

Deployment Experiment on Inflatable Tubes of Polygon Folding under Airplane Microgravity ..............c.ccocooeovieniinenncineinnnenn, 5446
Nobu Fukuoka, Kiyoshi Obama, Masashi Iwashita, Nobuyuki Kaya, Hiroaki Tsunoda

SSPS Engineering and Experimental Demonstration SYSteI .............cccooviiiiiiiiiii e 5453

Masatoshi Ohmura, Tetsu Kobayashi, Susumu Sasaki
Stepwise Development of SSPS; NASDA's Current Study Status of the IGW class Operational SSPS and its

PIrECUTSOT ..ot bbb 8 bbb 5462
Mitsushige Oda, Masahiro Mori

Large Membrane "Furoshiki Satellite" Applied to Phased Array Antenna and Its Sounding Rocket Experiment...................... 5468
Shinichi Nakasuka, Ryu Funase, Kenji Nakada, Nobuyuki Kaya, John C. Mankins

Hawaii Project for Microwave Power TranSImiSSION................ccooiiiiiiiiiiiiciec s 5474
Nobuyuki Kaya, Masashi lwashita, John C. Mankins

Wireless Power Transmission Experiment as an Early Contribution to Planetary Exploration Missions.................ccocccoeiiiinnn. 5480

F. Steinsiek, K. H. Weber, W. P. Foth, H. J. Foth, C. Schafer

Effects of the Atmosphere on Laser Transmission to GaAs Solar Cells
Henry W. Brandhorst Jr., David R. Forester, Mark J. O'Neill

Solar Pumped Solid State Lasers for Space Solar Power: Experimental Path ..................cccoooiiiiiiinc e 5496
Richard L. Fork, Wesley W. Walker, Rustin L. Laycock, Jason J. A. Green, Spencer T. Cole
The SCA Family of Ariane 5 Attitude Control SYSEEMS .............cooiiiiiiiiiiic s 5507

Max Lange, Hartmut Rogall

VOLUME 7

Safety Assessment of Hazards due to Bi-Propellant SYStem...............ccooiiiiiiiiiiiiiiiie e 5513
Takayuki Sato, Yoshitomo Tawarayama, Ryoji Kobayashi, Takane Imada, Noriyoshi Saito

A Long Duration and High Reliability Liquid Apogee Engine for Satellites ...............cccccoiiiiniiiiiniicccce e 5519
Changguo Liu, Jie Chen, Hongyin Han, Yunwu Wang, Zhongguang Zhang

Cryogenic Orbital PropulSion (C. O. P.)........ccooiiiiiiiiiiieete ettt ettt s bt n e r e nas 5526
Jacques Borromee, Dominique Valentian

"Propulsion 2000" Program: a European Perspective on Advanced Propulsion Systems Development ................c.cccooeineineiennns 5532

A. G. Accettura, J. Gonzalez Del Amo, G. Kalmycov, W. Seboldt, C. Bruno, P. Rossetti, B. Mellor

Overview of the Development Progress of the VINCI Engine - 2003
Patrick Alliot, Eric Dalbies, Valerie Delie, Jean-Marc Ruault

Concept Analysis of PMD Designs for Future UPPer Stages............ccocooiiiiiiiiiiiie s 5554
P. Behruzi, G. Netter

Choice of Principal Design Parameters of Single-Stage Re-entry Launch Vehicle Systems Earth-Orbit-Earth ............................. 5563
Alexander A. Sergienko

Possible Ways of Incraising RD-869 Engine Performance ...............cocooiiiiiiiiiiiicicsee s 5568
V. Shnyakin, V. Pereverzev, V. Shul'Ga, A. Zhyvotov, V. Kureychyk

Status of the Development of Cryogenic Solid Propellants.................ccoooooiiiiiiiiiiii s 5577
Sascha Poller, Volker Weiser, Norbert Eisenreich, Sascha Glaser, Rober Lo, Harry Adirim

Current Work on HNF based Propellants in the Perspective of Future Solid Stages ..............c.cccoeiniiiiiiiiccceeees 5587
W. H. M. Welland-Veltmans, F. Lillo, Claudio Del Cavaliere, A. E. D. M. Van Der Heijden, H. L. J. Keizers

Calculation and Analysis on Structural Integrity of Solid Propellant Grains under High Acceleration Load................................ 5596
Fengxiang Li, Zhongbing Liu, Yuesen Li

The Composite Option for Solid Rocket Motor Cases in Brazil ....................cccocoiiiiii 5604
Luis Eduardo V. Loures Da Costa

Design And Preliminary Tests Of A HTP Peroxide/HDPE Hybrid Rocket For De-Orbit Manoeuvres ................ccccccevevireieneinnnenn 5608
N. D. Boffa, C. Carmicino, G. De Crescenzo, G. Pilone, A. Russo Sorge

Increase of Efficiency of SPAce VERICIES ............ccoooiiiiiiiiiie ettt n e 5617
Vasiliy V. Semenov, Igor E. Ivanov, Igor A. Krukov, Anna D. Semenova

Thermal Analysis of Nozzle Cooling for Liquid Rocket ENgines.................cccooooiiiiiiiiiiiii s 5625
Shin'lchi Toyama

Advanced Ceramic Matrix Composite Materials For Current And Future Propulsion Technology Applications.......................... 5633
S. Schmidt, S. Beyer, H. Knabe, H. Immich, R. Meistring, A. Gessler

Turbine Design and Performance of Turbines in Expander Cycle Engines: The Vinci LOX Turbine..............cccccoviniiniiniinnnn, 5643

Lennard Helmers, Jonas Steen, Ingegerd Ljungkrona, Staffan Brodin, Ronny Johnsson

Experimental Study of Performance Characteristics of the Liquefied Natural Gas/Liquid Oxygen Rocket Engine
Haeng-Soo Chang, Sung-Woong Lee, Yong-Ho Cho, Kyong-Ho Kim, Yoo-Cheol Woo




Investigation of Transpiration Cooling Performance in Lox/Methane Liquid Rocket Engines
Andrea Bucchi, Alesandro Congiunti, Claudio Bruno

Ion Propulsion System Saves ARTEMIS SAtEllite ..............ccooiiiiiiiiiiiiiicie ettt re e 5673
A. Notarantonio, R. Killinger, L. Amorosi

Air Breathing 10n ENGINE COMCEPT .........ccooviviiiiiiiiiiieiceii sttt r st s e R bbbttt b b bt e s e r e s e nren s 5682
Kazutaka Nishiyama

Ion Thrusters: Future Technology Trends and MISSIONS ................ccociiiiiiiiiii s 5690
David G. Fearn

Low-Thrust Electric Propulsion Trajectories for Small Satellite Lunar EXploration ...............cccoccoviiiiniiniiiencecees 5701
H. P. Wagner, M. Auweter-Kurtz

Electric and Nuclear Propulsions: Dependence of Cost of Payload from a Specific Impulse...............ccocooviiiiiininc 5711

V. Prisniakov

Design of an Ion Thruster Movable Grid Thrust Vectoring System
Aleksander Kural, Nicolas Leveque, Chris Welch, Piotr Wolanski

Optimisation of the TS5 Ion Extraction Grids for the GOCE APPliCation .............cccocooiiiiiiiiiiiiccc s 5732
C. H. Edwards, R. J. Blott

Development of a Ground Based Mach 4+ Revolutionary Turbine Accelerator Technology Demonstrator

(RTATD) fOr ACCESS t0 SPACE ...ttt ettt et s sttt b b b ehe £ e bbb e s e £ b b e b e b e s ea e A e e b e b e heh £ b e e b b e b eh e £ b bbb st e b b e b bt b st b s 5736
N/A

Development Study of the ATREX Engine
Tetsuya Sato, Nobuhiro Tanatsugu, Hiroaki Kobayashi,

ACES: Propulsion Technology for Next Generation Space Transportation
Andrew M. Crocker, Adam M. Wuerl, Jason E. Andrews, Dana G. Andrews

Numerical Simulation of a ScramJet Combustion CRAMDET ..............ccccooiiiiiiiiiiic b 5762
E. Giacomazzi, A. Del Rossi, C. Bruno

A Study on the Effect of Fuel Injection Angle to Two-Dimensional Supersonic Mixing for SCRAM-jet Engine and

PDIE ..o E R bbb bR bbb bbb 5771
K. Inoue, S. Aso, S. Kawano

Implementation of Magnetohydrodynamic Energy Bypass Process for Hypersonic Vehicles...............cccocooiiiininiciii, 5780
Ying-Ming Lee, Paul A. Czysz, Claudio Bruno

The Solar Sail as Planetary ACrobrake ... s 5789
Gregory L. Matloff, Travis Taylor

Solar Spacecraft of First Generation - Technology Development................ccocooiiiiiiiiiiii e 5797
Wolfgang Seboldt, Bernd Dachwald

Pulsed Laser PropulSion EXPEriMEts ..............ccccoviiiiiiiiiiiiieiinnee ettt e bbbt s b e n s er e e anas 5806
Wolfgang O. Schall, Hans-Albert Eckel

Preliminary Study of Laser PropulSion ... 5813
Guobiao Cai, Liming Zheng, Dinggiang Zhu, Xu Xu

Interstellar Propulsion Opportunities using Near-Term Technologies. ................cccoooiiiiiiiniiiiiiiicc s 5823
Dana G. Andrews

Performances of Hydrogen-Fluorine Solar Thermal PropulSion .................cccocooiiiiiiiiiicce s 5834
Sergey L. Finogenov, Oleg I. Kudrin

Propulsion Tradeoffs for a Mission t0 AIPha CeNEAUIi...............cooviiiiiiiiiici bt 5842

Luca Derosa, Claudio Maccone
HIP: A Hybrid NTP/NEP Propulsion System for Ultra Fast Robotic Orbiter/Lander Missions to the Outer Solar

SFSERIN ...ttt bt h et h e b sk b ek b E £ h e bk E R R R R4 £ R £ Rk R R AR R AR R £ SRR AR AR R R e e R e Rt bRt bbbt 5853
J. Powell, G. Maise, J. Paniagua

Development of Power Plants for Space Rocket Systems: Issues and Prospects ..............ccccooovviiiiiniininnisseee s 5870
Valery A. Menshikov, Alexander F. Akimov

The Quantum RamMJet REVISTEE .............cooriiiiiiiiiiiici ettt b et e bbbt s b e nner e 5880
H. David Froning

LeBRETon, a Lightweight Bare Rotating Tether System for Jovian Atmospheric Entry ..............ccoccoiiiiiiiiniininccce 5891
A. Van Dijk, M. Kruijff, E. J. Van Der Heide, J. P. Lebreton

The Orbital Tig Welding of the CBERS (China-Brazil Earth Resources Satellite) Propulsion System ................ccccocoveiniiniinnenn, 5901

J. A. Orlowski, N. S. Dias, G. L. Lima, N. F. Nogueira, W. B. Pereira

Electric Propulsion Developments for Interplanetary Flight
Sander Elvik

System Architecture of the SMART-1 Electric Propulsion Monitoring Tool ...............cccccoiiiiiiiiiiiiiieeeee e 5917
Filippe De Rose, Alessandro Donati, David Milligan

Studying the Problems of Long-Life Operation for EP of Main Propulsions of Interplanetary Vehicles ................cc.cccoooeniinnnne 5925
N. V. Blinov, O. A. Gorshkov, O. F. Lesnov, A. A. Shagayda

Semi-empirical Flow Separation Model For Overexpanded Rocket NOZZIES ................cccoooriiiiiiiiiiiiii e 5935
D. Zerjeski

CMC Rocket Combustion Chamber with Effusion COOIINE ................ccooiiiiiiiiii s 5944
Hermann Hald, Markus Ortelt, Ingo Fischer, Dirk Greuel

Improvement of Effect of Gasdynamical Igniter for Unselfignited Fuel ................cc.cooiiiiiiiniiic s 5955
Jungmin Lee, B. B. Semenov, I. E. Ivanov, I. A. Kryukov

Relation-Model-Based Qualitative Fault Diagnosis Technique and Application to Spacecraft Propulsion System......................... 5961

Jianjun Wu, Wei Zheng



International Center for Advanced Propulsion and Launchers
Bojan Pecnik

Method Of Preflight Diagnostics Of Propulsion Propellant System’s Leakproofniess ................cccoceovviiinininiinennencenee s 5968
V. G. Danchenko

Results of Five-Years Exploitation of the First ISS Element - FGB "ZARYA" Module.............c.ccccooiiiiniiiiiiineceeen 5971
S. K. Shaevich

Continuing the Journey on the International Space Station ...................cocooiiiiiiiii 5982
Lindy Fortenberry, Kathy Laurini, John-David F. Bartoe, Bill Gerstenmaier

Status of the JAPAN'S ISS PrOGIAIN ..........ccoiiiiiiiiiiiiiite etttk bbbt bbb b s e bbb e bt e bbb bbbt b e en s 5989
Hiroshi Kitahara

Canada and the International Space Station Program: Overview and Status ... 5995

Graham Gibbs, Savi Sachdev, Benoit Marcotte, Michel Vachon, Martin Lebeuf
Technical, Organizational, and Political Dynamics of the International Space Station Program

Eligar Sadeh

SPACE ON LINE - a Vision of LiVIIE I SPACE.........ccciiiiiiiiiiiietciir ettt b bbbttt ettt sttt 6018
Melanie Klaus, Frank Wallroth, Stefan Bohm

The European Vision of High Quality Life Support Systems for Future Space Habitats.................ccccccovnniiiinnnccinecene 6029
Willigert Raatschen, Johannes Witt, Rupert Gerzer, Gerda Horneck

Avionics on the International Space Station: Present and Future.................ccccoooiiiiiiiiii 6035
Dennis A. Stone

Testbed for the COLUMBUS Terminal Experimental Communication Facility ...............ccccoooiiiiinii 6045
C. Bank, H. G. Kolloge

Overview of Columbus Ground FACIIItIes .................ccoiiiiiiiiiiiiice et r e 6055

Heinz Hadler, Wim Van Leeuwen, Hans Rueting, Guido Morzuch, Wolfgang Schneider

A New Generation of Food Processors for Space
Paola Favata, Jeffrey R. Feller, Brent Sherwood

ISS Nodules That Have Seen an Optimized Design, Validation and Qualification Approach ................cccooooiiiiiiniinciici, 6077
Dino Brondolo, Alenia Spazio, Eugenio Gargioli Alenia Spazio

A New Approach to Provide High Reliable Data Systems without using Space-Qualified High-Rel Electronic

COMIPOMEIIES ...ttt ettt ettt b b bt se e e bbbt s b e b e b s ea e £ e e e b s eR £ e £ a8 b e h£h e £ 40 b heE e s £ e b e b e h e R £ s £ e b e b e heE £ b e e e R b e b LR e £ e b b e b e b st e b b e b e bt bbb et s erea 6088
Wolfgang Haebel

Description and Assessment of a Modern Inventory Management Tool for the ISS
Yves D. Rubin, Nicolas Peter

Bilateral Integration and Verification Plan for RF ATV Avionics Communication Links ..., 6106
M. Crouzel, D. Otto, Y. Domaine

The Flight Experiment ANITA - A High Performance Air Analyser for Manned Space Cabins ..............c.cccooeviieniincincininnnenn, 6121
T. Stuffler, H. Mosebach, D. Kampf, A. Honne, G. Tan

EMIS - The Exploitation Management Information SYStem................cooiiiiiiiiiiiiiiii s 6127

Armin Spratte
Innovative Enhancements for Reducing the Crew Time Needed for On-Orbit Robotic Maintenance Operations on

the International SPACE STATION...........c.ciiiriiiiiiiii et E b st R R b et bbbt s e R r e 6134
Laryssa Patten, Nasreen Dhanji, Lindsay Evans, Mireille Bedirian

COLUMBUS Operations Concept - Execution, Routing and Management of Data................cccccoeoiniiiiniiicnee s 6145
J. M. Canales-Romero, Cabrera E. Caraballo, G. Offenberger

Evolution of the Malfunction Isolation and Recovery Methodology for Canada's Mobile Servicing System (MSS) .............c.c.... 6156
Sarmad Aziz, Timothy H. Braithwaite

Future Space Food/SPace FOO SUSRI? ...........c.ccooiiiiiiiiiec ettt st n e r e 6167
Atsuyo Ito

Engineering Support for Columbus, Concept & ImMpIementation ................ccoouiiiiiiiiiiiiiie e 6175

Peter Heckmann, Klaus-Dieter Relotius, Karl-Heinz Weber
The COLUMBUS S/W Cycle Approach for Efficient Mission Increment Preparation Support during Long-term

OPEIALIONS ........cviviiitiiie ettt ettt bbbt h e oo h b e h £ b st e b s e e b e e e h e e e h s eb £ b e b e E oA e h e e e h e s e b e s eE £ b b e A Eeh e b e e e bt A b e b s b e bbbt et ne et eer s 6186
Uwe Westerholt
Astronaut Training for the European ISS Contributions Columbus Module and ATV ...........ccccoiiiiiiniiniineeeeees 6191

Peter Eichler, Rudiger Seine, Elena Khanina, Andreas Schon

Industrial R+D Utilization of ISS ..
H. W. Ripken, P. Butfering, F. Claasen, Ch. Koller

Biological and Physical Research Plans Aboard the International Space Station ................cccoeiiiiiiiciiin 6205
L. A. Guerra

International Space Station Research in the Physical Sciences: Securing Stepping Stones to Understanding and

EXPIOTALION ..ottt bttt h et h b s b bt h e e b £k £ bR R oA h £ h R R E £ R R R R E e E R bbb bt ettt r s 6213

E. Trinh, B. Carpenter

Recent NASA Research Accomplishments aboard ISS...
Neal R. Pellis, Regina M. North

BIOLAB: Performance Assessment of Flight, Ground and Science Models...............ccccoourriiiiinniicineees e 6231
Jean-Paul Vormus, Remi Roques, Pierfilippo Manieri

European Microgravity Facilities in the Columbus Laboratory: Verification of the Operational Scenario and New
DIESEGIIS ... bR E R R bR 6238
Silvia D. Ferraris




Design Grammars for Conceptual Design of Space Stations
Mohammad R. Irani, Stephen Rudolph

ICC - The Unpressurized Cargo Carrier FAIMILY ..............ocoooiiiiiiii ettt ere e 6260
Uwe Pape, Manfred Ott, Cornelius Schepker

Design and Completion of the PMDIS/TRAC TaDIE.............cccooiiiiiiiiiiiieeee ettt nesneea 6269
Thomas Sturm, Andreas Von Richter

Space Station Modules Lighting System: the Alenia Spazio Experience on Analysis and Test Activities ................cccccvviniinnn, 6271
Giorgio Musso, Pier Michele Bertignono, Paolo Prato

Node 2 Ammonia Loop Calibration TeStINE..............ccooiiiiiiiiiii et b ettt b bbb b et ne et b s b e 6279
Giuseppe Valenzano, Pier Michele Bertignono, Fabio Burzagli, Michele Crivello

Simulations for Columbus Ground FacCilities...............ccoiiiiiiiiiici et 6289

Thomas Mrotzeck

Concept of Self-Assembly of Space Structure Systems ...
Katsuyuki Ukegawa, M. C. Natori

ROGER - An Advanced Solution for a Geostationary Service Satellite .................cooiiiiiiiiiiiciie e 6300
M. Kassebom, D. Koebel, C. Tobehn, S. Mahal, H. Petersen, G. Kester, D. Smith, C. Martin, H. Stokes, A. Shaw

Potential of Elliptic Orbits for Theatre ODSEIVALION. .............cccciiiririiriieiiiee et 6310
J. P. Aguttes, N. Fernandez, J. Foliard

Appliation of an APS Matrix Detector Optimized for the Use in Star Trackers ................cccoooiiiiiiiiiiiiic, 6318
U. Schmidt

Automation & Robotics (A&R) within the German Space Program - On-Orbit Servicing of Satellites (OOS) as a

Major Application Field - The TECSAS MISSION ...........c.ccooiiiiiiiiii s 6322
Bernd Sommer

Cranfield's Inherently Safe re-entry Capsule Design for YES2 ..........cccccoiiiiiiiiiiicccie ettt 6333
Quentin Morel, S. Hobbs, Michiel Kruijff

The Optimal Trajectories to the Near-Earth Asteroid with Using Low TRIust..........ccccooviiiiiinniicinece e 6340
Alexander V. Chernov

Application of Solid State Recorders to Spacecraft.................ccocooiiiiiiiiiii 6350
Takeshi Sasada, Satoshi Ichikawa

Applications of Inflatable Re-entry Technologies - TRT ............cccccoiiiiiiiieiiiniiiiei ettt 6358

Detlef Wilde, Matthias Tausche, Matthias Orth

Growing Dependability using a Multi-Agent Approach to Fault Tolerance ....
Peter Mendham, Tim Clarke

A Neural Network Model for Assessing Software Quality for Mission Critical Applications..................cccooooiiiiiiii, 6376
B. Valsa, R. Vikraman Nair, M. R. Kaimal

Internet and XML-based Extensible and Low-Cost Ground Station SYSteIm ............c.cccooiiiiiiiiiiiiinci s 6387
Naoki Miyashita, Koji Nakaya, Kyoichi Ui, Saburo Matunaga

Solar Kites: Cheap Self-Propelled Imagers for Near-Earth EXploration ...............ccccooiiiiiininiicec s 6393
C. Jack, C. S. Welch

Solar Sails - An Innovative and Enabling Technology for Gossamer Space StruCtures ...............ccccoeoiieriiireineiineiseses s 6401
P. Groepper, F. Burger, S. Lascar, T. Niederstadt, C. Sickinger, E. Bachem, M. Leipold, E. Wulf, W. Unckenbold

New Technologies Open Ways for MACro-Solar SaIlS ..............cccoiiiiiiiiiii bbbt 6409

Guy Pignolet, Alain Perret, Philippe Breant
PRISMA - Small Missions Programme to Push Space Technology
S. Persson, F. V. Scheele, S. Veldman, H. Ringstrand, B. Jakobsson

Linear Two-Axis MOEMS Sun Sensor and the Need for MEMS i SPACE ..........cccoiiiiiiiiiiiiiie s 6422
Martin Pedersen, Jan H. Hales, Rene W. Fleron

VOLUME 8

Miniaturized Data Processing Units for Space INSTIUIMENTS ..............ccccoiiiiiiiiiiiiiiiiieiec ettt 6432
B. Fiethe, H. Michalik, C. Dierker, B. Osterloh, F. Gliem, W. J. Markiewicz, D. Titov, H. U. Keller

Micro-Mirror Arrays for Adaptive Wavefront Correction...............ccocoooiiiiiiiiiiii 6441
Werner Hupfer, Andreas Gehner, Harald Schenk, Hubert Lakner, Jan Liesener, Kotska Wallace

Overview on High Accuracy Acceleration Sensors for Scientific Space MiSSIONS .............ccocciiiiiiiiiiii e 6452
S. Scheithauer, A. Schleicher, S. Theil

Doris-Diode / Jason-1, Envisat, Spot5: Real-Time on Board Orbit Determination in Space ...............cccocooviiiiiiiniincce, 6459
C. Jayles, F. Rozo, F. Balandreaud

Space Spin-in from Textiles: Opportunities for Tethers and Innovative Technologies ..................cc.ccccoviiiiiiiiiie 6468

D. Raitt, F. Hermanns, E. J. V. D. Heide, M. Kruijff

Designing of "Non-Colliding" Satellite Systems
V. O. Larin, T. V. Labutkina, V. V. Belikov, A. V. Kuznetsov

The "Reliability" Software Tool for Avoid Crash of FLight VEhicle ...............ccccooiiiiiiiiiiiciee e 6481
Konstantin A. Karp, Veniamin V. Malyshev
Integrated Multidisciplinary and Multicriteria Optimization of a Space Transportation System and its Trajectory..................... 6485

Marcello Tava, Shinji Suzuki
The FEM Applicability For The First-Stage Design Of Inflatable Bodies. Iteration Methodology Between FD And
FEM For The Inherently Safe Re-Entry Capsule For Yes 2. The Breogan Leakage Protection System
Isaac A. Prada Y Nogueira, Filippo Forlivesi, Quentin Morel




Improving the Model and Test Effectiveness of Space Programs to Reduce Time and Costs: The MATeD Tool
Piero Messidoro, Giovanni Sembenini, Gian Paolo Zoppo

Model-based Development & Verification ENVIFONIMENL.............cccocooiiiiiiiiiiice et 6514
Jens Eickhoff, Reinhard Hendricks, Jorg Flemmig

Rapid Prototyping Tool for Development and Validation of GN&C Onboard Software................ccoccoviviiiiiiinic 6525
Rodrigo Da Costa, Michael Markus, Guillermo Ortega

ESA Innovation Triangle INTtative ... 6533
Marco Freire, Marco Guglielmi, Stephanie Lascar

Transforming the Deep Space Network into the Interplanetary NetWOIrK ............cccocooiiiiiiiiiiniiiec s 6540

William J. Weber, Robert J. Cesarone, Douglas S. Abraham, Peter E. Doms, Richard J. Doyle, Charles D. Edwards, Adrian J.
Hooke, James R. Lesh, Richard B. Miller

Configuration and Analysis of Space Based Synthetic Information NetWoOrKS ..............cccooiriiiiiiiiiicie s 6551
Juan Wei, Fangli Ning, Yongxuan Huang

Towards Automating Spacecraft Attitude Sensor Calibration ................ccococooiiiiiiiiii s 6554
Joseph Sedlak, Gary Welter, Neil Ottenstein

Resolving Radrasat-1 Momentum Wheel Failure Problem..................cocooiiiiiiiii s 6565
Y. V. Kim, G. Deraspe

FTB_0: The In Flight Qualification System of the Italian USV Program First MASSION.............ccccooniiiiininiiii e 6574
Gioia Perrone, Roberto Sabatano

Payload Data Management System for Chinese Unmanned Spacecraft Shenzhou ................cccccooiiiiiiiii 6584
H. X. Sun, X. M. Chen

Slot Clouds: Getting More from Orbital Slots With NetWOorKinNg .............cococciiiiriiiiiicc s 6591
L. Wood, A. Da Silva Curiel, J. Anzalchi, D. Cooke, C. Jackson

The Simulation Tool of Wideband Multimedia Mobile Satellite Communication SyStem ..............cccoccovviriiiininnienine s 6599
Yang Li, Zhonggui Chen

Verification of Cryogenic On-Wafer Measurements for Space Applications ................ccoooiviiiiiiiiiincin s 6606
Anna Karvonen, Jussi Varis, Hannu Hakojarvi, Jussi Tuovinen

A Web-Based Concurrent Designing is the Future of Complex Projects' Solutions, the Case Study of SSETT................................ 6615

Francesco La Regina, Alessandro Ruffolo, Marzia Settino

Preliminary Spacecraft Design: Genetic Algorithms and AHP to support the Concurrent Process Approach
M. Lavagna, A. E. Finzi

Development of a Simulation Model Repository for Space Environment Applications...............ccccccvciinininiiiinninnecceeene 6637
P. Beltrami, A. Langwost, H. Sdunnus

Flexible Operational Sequencing of Complex Spaceborne Instruments - The Software System OCL ..............ccccocoiniiiiiiinnne, 6638
T. Wittrock, K. U. Reiche, K. Stockner, H. Michalik, F. Gliem

A Development, Test and Verification Framework for Satellite On-board Software ...............c..cccoviiiiiiniiniincee 6647
Matthias Wiegand, Gerald Schmidt, Andreas Rieger

A Data Treatment Tool for a Satellite Thruster Test FACIIIEY .............cccoceiiiiiiiiiiiicc s 6657
Geraldo L. Da S. Ribeiro, D. Bastos-Netto

Integrated Vehicle Testing and Reviews of the Inaugural Boeing Delta IV Expendable Launch Vehicle..................ccococoeinn 6664

Michael D. Berglund, Mark Wilkins
Atlas Launch Vehicle System Evolution And Flight Summary Of AV-003, The First Atlas V Launch Vehicle Using

The 5.4m Payload Fairing And Atlas V Solid Rocket BOOSEEI'S ..............ccooiiiiiiiiiiiiii s 6675
Douglas C. Gilbert

The New Generation Launch Vehicles of Long-March FaAmily .............cccooiiiiiiiiiii s 6686
Tangming Cheng, Xiaojun Wang, Dong Li

The Baseline Performance Capabilities and the Envisaged Future Service Options of the Vega Launch System ........................... 6692
Antonio G. Accettura, Mauro Balduccini, Antionio Rinalducci

H-2A Launch Vehicle Ready for Commercial Launch Services .............cccocooiiiiiiiiiiiiiii s 6699
Takashi Maemura, Shoichiro Asada, Shigehiro Suzuki

EUROCKOT Launch Services - the Successful Provider of LEO Satellite Launches .................ccccccveiiiininiiiiiinceees 6707
Mark Kinnersley, Peter Freeborn

The Falcon Launch VERICIE ..ottt e bbbt b et n e 6716
Hans Koenigsmann, Elon Musk, Gwynne Gurevich

Evolution Of Indian Launchers To Operational Status Through PSLV/GSLV & Future Perspective...............c.ccccocvviiiiinnnn, 6726
S. S. Balakrishnan, S. Ramakrishnan, S. Somanath

Competitive Discriminators in the Commercial Launch Services Market ..............c.ccoiiiiiiiiniiiiiccseeee s 6737
Ethan E. Haase, Jim A. Rymarcsuk

Launch Services Prospects in a Declining Market...............cocoooiiiiiiiiiiie e 6742

Barbara M. Mason
Acquiring Launch Services for the National Reconnaissance Office in the Evolved Expendable Launch Vehicle

P. L. Portanova, G. A. Franco, E. T. Ryan

Footprints of China's Launch Vehicles and Their Further Evolution ...................ccocoiiiii, 6759
Jingwu Bai, Feng Li

Orbital-Airborne Systems are the Basis of the New Prospective Space Industry
Vladimir lvanovich Kukushkin, Alexander Sergeyevich Levenko

Cost Engineering Principles for Reusable Launch SYStEIS ............cocooiiiiiiiiiiiii s 6784
N/A




Considerations on Launch Vehicle Cost Modeling
Pascal Pempie, Thierry Lefur

An Overview of ATV Integrated Mission Analysis and Mission Preparation..................cccocooviiiiiiiiniincincceeeeee e 6795
R. Delage, N. Durante, J. J. Wasbauer, J. F. Goester, D. Cornier

Terrestrial Aerocpature Demonstration: How to Design a Low Cost MISSION? ...........ccccoviiiiiiinnnicineeeee e 6808
Francine Bonnefond, Guillermo Ortega, Rodrigo Da Costa, Philippe Vernis, Veronique Pain, David Iranzo-Greus, Frederic Leleu

Orbital Space Plane (OSP) Programi..............ccooooiiiiiiiiiiiii bbb 6819
Patrick M. McKenzie

An Orbital Space Plane to Meet NASA's Future MisSion INEES ............cccooviiiiiiiiiiiiiiicie e 6826

Douglas Stanley, James Duffy, Adrienne Wasko

Unmanned Space Experiment Recovery System (USERS) - System Operation and Re-entry of the Self-return

UNMANNEA SPACECTALTE ...ttt b b bt h et h bbb b e b e s e e b e e eh et e b e b eb £ b eh e A E e s e b et e bt b e bt st ek e b bt e et ne et s e e b s 6833
Tomoe Matsuoka, Kotaro Kiritani, Yoshinori Kunii, Seiji Matsuda, Takashi Makino, Tokuo Anzai, Shuji Nakamura, Shozo Shingu,
Koichi ljichi

The European Logistics Carrier ATV and its Potential for Additional and Future Missions ..............c.ccocooiiniiiienincnncccenn 6843
R. Ress, R. Amekrane

Transport Capabilities of a Spacecraft with the Chemical and Electric Propulsion at the Iinsertion of Satellites into

Geostationary Orbit with Use of MOON'S SWIIZDY ........cooiiiiiiiiiii ettt 6853
M. S. Konstantinov

Inertial and Blended INS/GPS Navigation Solutions for Atmospheric Reentry .............c.cccooiiiiiiiiiniiiini s 6864
S. Boulade, T. Fenal, B. Frapard, G. Muller

Concept Selection and Design of the Inherently Safe re-entry Capsule for YES2 ... 6874
M. Kruijff, E. J. V. D. Heide, E. Dragoni, D. Castagnetti, S. Ferretti

Research and Development of Reentry Technologies in Germany after TETRA / X-38, ESP. ShefeX ...........ccccoooeiiiiniincincinnenn, 6883
Norbert Puttmann, Hendrik Weihs

Future Expendable Launchers il FUIOPE ............coiiiiiiiiii bbbt bbbt b et bbbt 6888
Ygal Levy, Laurent Bouaziz, Moussa Amari

Long-Term / Strategic Scenario for Reusable Booster Stages..............c.ococviiiiiiiiiiiiii s 6897

Martin Sippel, Chiara Manfletti, Holger Burkhardt

A Semi-Expendable Vehicle as RLV Precursor
P. Eymar, M. Obersteiner

Candidate Concepts for a European RV ............coiiiiiiiiiiiie ettt b bbbt b bbbt bbbt enas 6917
Francois Deneu, Axel Roenneke, Johann Spies

Selection and Design Process of TSTO Configurations.................cccooiiiiiiiiiiiiii 6927
David Iranzo-Greus, Francois Deneu, Olivier Le-Couls, Christophe Bonnal, Yves Prel, Sylvain Guedron

Next Generation Space Transportation System using Conventional Expendable Launch Vehicles ...............c.cccoceniiniiniiniinnn, 6938
T.K. Lam, C. Bil

Determination of Safety Conditions for Separation of Stages of Aerospace SYStemS.............cceoviiiiiiiiiiiie s 6949
V. P. Gusynin, I. I. Serdyuk

NASA's Next Generation Launch Technology Program - Strategy and Plans ..., 6960
Uwe Hueter

Next Generation Launch Technology, Vehicle Systems Research and Technology Project - Framing Future Space

TransPortation SYSEEIMS ............cciiiiiiiiii bbb 6969
David E. Bowles, Robert S. Barnes

Next Generation Launch Technology - Oxygen-Rich Stage Combustion Prototype Engine RS-84 ..................cccooooiiiniiniiniinnenn, 6974
John Vilja, Daniel Davis

An Assessment of Advanced Propulsion and Launch Systems for Long Term Applications...............ccccooocviincnninninniicieens 6984
Ygal Levy, Christophe Bonnal

Reusable CFRP Intertank Structure for RLY Stage.............cccoiiiiiiiiiiii s 6993
V. Diaz, N. Eaton, S. Merillat, A. Wurth, G. Ramusat

Inventory of Aerothermodynamic Capabilities in EUFOPE ..............cooiiiiiiiiiic s 7004
W. Kordulla, J. M. Muylaert

A Software Tool for Analysis of Future Launch Vehicle CONCEPLS ..............ccooiiiiiiiiiiiiiice s 7015
O. Kalden, U. M. Schottle

Preparing for Reentry with EXPERT: the ESA in Flight ATD Research Program .................ccccooooiiiniiii, 7026
J. Muylaert, L. Walpot, H. Ottens, F. Cipollini, G. Tumino, W. Kordulla, G. Saccoccia, M. Caporicci, C. Stavrinidis

NASA Hypersonic Propulsion Flight Demonstrators - Overview, Status, and Future Plans ...............c.c.coooiiiiiienininccen, 7037
Paul L. Moses, Vincent L. Rausch, Luat T. Nguyen, Jeryl R. Hill

French Contribution Towards a Possible Fully Reusable Airbreathing Space Launcher ................c..ccccocooiiiiiiince, 7047

Francois Falempin, Laurent Serre

Overview of European RLV Demonstrator Vehicles
Axel Roenneke, Jacques Moulin, Christophe Chavagnac

A Propelled Demonstrator for RLV Reusability OPerations ................cocoeiiiiriiiiiiiiiisiciese et 7065
Axel Roenneke, Herbert Grallert, Marco Wolf

RLYV Concepts and Experimental Vehicle System Studies: Current Status................cocooviiiiiiiiiiiice s 7071
Sylvain Guedron, Yves Prel, Christophe Bonnal, Isabel Rojo

PROBA USYV Program - The Sub-Orbital Rentry Test.............ccccoiiiiiiiiiiiiii s 7081

F. Curreri, G. Guidotti, G. Russo, A. Sansone, M. Serpico, M. Solazzo



An Overview of the High Speed Flight Demonstration Project
Wataru Sarae, Takeshi Nishizawa, Masakazu Sagisaka, Toshio Akimoto, Yoshikaz
Venel, Sylvain Guedron, Jean-Claude Cretenet

Development of Optical Techniques at ONERA for Hypersonic Reentry
A. K. Mohamed, J. Bonnet, M. Lefebvre, A. Desomeaux, P. Millan, A. Hoonaert, T. Pot

Analysis of LV Rockot Usage Possibilities for Flight Experiments with Hypersonic Demonstrators ................ccccocoovvnniniicncenns 7111
S. K. Shaevich, E. I. Motorny, V. Y. Yuriev, M. Kinnersley

Low Cost Flight Opportunities on Russian SAtellites.................ccooviiiiiiiiiiiic s 7118
B. Penne, J. Trifonov, A. Gorbunov, V. Mikhaylov, E. Schmalter

Design of Propelled Projectiles to Provide Escape Velocity for Nano-Satellites ...............cccccooiiiiiiniiiiee 7124
Ognjan Bozic, Jose M. Longo, Peter Giese, Jorg Behrens

ConeXPress: LOW COSt ACCESS t0 SPACE...........oouiiitiiiiiiii ettt bbbt eh et h bbb eb e s b e st e b et e bt s b e b s ek e b b e ne et bt eb e b s 7135
J. Scholten, P. R. Nugteren, J. De Kam, H. Cruijssen

Multiple Satellites Dispenser, Interface Between Launch Vehicle and Micro-satellites for Constellations................c.ccccoceovviinnenn. 7142
Chao Bei, Jiawei Yang, Wei Zhang

Problem of Scientific and Design Investigation of Reusable Hypersonic Flight Vehicle, Integrated with Ramjet.......................... 7146
Valeriy I. Timoshenko, Igor S. Belotserkovets, Valeriy P. Galinsky

Safety Improved Ascent of Two-Stage Space Transportation SYSEIN .............cccoiiiiiiiiiiiiiiire s 7157
M. Mayrhofer, M. Wachter, G. Sachs

SUPErlt REENEIY VERICIES ..........cuiuiiiiiitiiciiiiiee bbb b e b b st E bbb bt e bbbttt b b bt bt b et 7166
Dmitry L. Rakov

A Study on Fundamental Aerodynamic Characteristics of Future Space Transportation Systems................c.cccoovviiniiiciiiinnnnn, 7175
T. Yoneda, S. Aso, S. Tsuchiya, W. Morita

Systems Design and Control Algorithms for Planetary Ascent Vehicles (PAV) ... 7184

V. J. Lappas, I. Coxhill, A. Baker
Comparison of Reusable Space Transportation Systems with Different Types of Start and Assessment of the

Possibility of their Unification on the Basis of a Winged MOdUIE..................ccooiiiiiiiiiiiiiee s 7195
V. P. Plokhikh, V. I. Buzuluk

Hazard and Mission Analysis of Body Flap Degradations for a Reentry Vehicle................c.cccooiiiiniiic 7204
O. Da Costa, M. Kriegel, G. Sachs

Dynamic Modelling and Simulation of an SSTO Spaceplane During Airbreathing Ascent..................c.ocooooiiiiiiii, 7213
Peter Mendham, Tim Clarke

System Analysis of the Advanced Launch VERICIE ............c.ocooiiiiiiiiiii bbb 7219

Konstantin A. Karp, Veniamin V. Malyshev, Yuoury L. Kuznetsov

An Optimization of Multiple Slow-Flyby Trajectories with Trojan Asteroids
Hideyuki Nishimi

Bringing Color to the Eyes in the SKY ... 7229
Oscar Portela

The High Accurate Attitude Determination And Control of Small Astronomical Satellite.................cccocooriiiiiiiininc 7234
Conying Han

The Pertinent Law for Space Related Intellectual Property Issues - An Odyssey into TRIPS .............cccccooviiiiiiinincincccne, 7243
S. G. Sregjith

Trajectory Generation Strategy for the Terminal Area of an RLYV ... 7254
Tina Buchner

Reentry and Hot Helicopter Analysis 0f EXCAlIDUL ............ccccooiiiiiiiiii bbbt 7265
R. F. Andresen

Considerations on Light Scattering Diagnostics for Particle Aggregation in Microgravity (ICAPS-SRE)...........ccccccoviiniiniinnenn, 7276
Jeremie Lasue

Computational Continuum and Rarefied Flow Results for Ballute Applications................ccccocoiiiiiiiiiii, 7283
Brian P. Anderson

Earth - Mars - Earth Optimal Manned Missions using Solar Electric PropulSion................ccccoooiiiniiiininnecceeees 7294
Kirill Ukolov

The Shape of Non-Flat Solar Sail and Orbit Control Performance Degradation.................ccccccoooiiiniiiiniiiic e 7305
Yohko Aoki, Junjiro Onoda

Low Noise Amplifier For High Resolution X-Ray Spectroscopy Using Germanium NTD Microcalorimeter ..................cccccoennine 7314
M. Serio, M. Barbera, R. Candia, G. Di Cicca, S. Varisco

Characterization of an Integrated Optics Solution for a Space-based Interferometer .................c.cccocoiniiniininincee 7321
Lucas Labadie, Pierre Kern, Isabelle Schanen

Tethered Inherently Safe re-ENtry VERICIE ...............cooiiiiiiiiiic et 7328

Jorge Gutierrez Belloso

A Sodium Nitrate - Sucrose Solid Propellant Rocket Motor Development and Tests
Marcelo C. Tosin, F. Granziera Jr., Marilia F. Chiozo, Fernando Gibim, D. L. Gazzoni Filho, A. Deliberador,

Author Index






