
 
 
 
 

 

Proceedings of  
 
 

DASIA 2006 
- DAta Systems In Aerospace - 

 
22 – 25 May 2006 

 Berlin 
Germany  

 

organised by 
 
 Eurospace 
  

 

In co-ordination with 
 

Canadian Space Agency (CSA) 
Centre National d'Etudes Spatiales (CNES) 

European Space Agency (ESA)  
EUMETSAT 

EUROCONTROL 
 

 

 

SP-630 
July 2006 



COMMITTEES 
F. Hass, Dansenior (Chairman) 
P. Armbruster, ESA/ESTEC 
C. Brunet, Canadian Space Agency 
M. Fauveau, CNES 
H. Hjortnaes, ESA/ESTEC 
S. Mancini, Eurocontrol 
G. Moury, CNES 
B. Mullet, Eumetsat 
H. Pasquier, CNES 
P. Plancke, ESA/ESTEC 

W. Busch, EADS SPACE Transportation GmbH 
A. Christen, EADS Astrium GmbH 
J.F. Coldefy, EADS Astrium 
P. Coppola, Intecs HRT 
P. Davies, Surrey Satellite Technology Ltd. 
G. Estaves, Alcatel Alenia Space 
R. Gerlich, BSSE System and Software Engineering 
C. Guilly, Eurospace 
H.V. Heyer, Kayser-Threde 
C. Jørgensen, Terma A/S 
P. Lacan, EADS SPACE Transportation 
C. Lemercier, EADS Astrium 
G. Macchia, Space Software Italia 
A. Martelli, Alcatel Alenia Space Italia 
G. Montalto, Galileo Industries SpA 
J.C. Nodet, Alcatel Alenia Space 
R. Plet, Eurospace 
M. Richard-Foy, Aonix 
A. Rossignol, EADS Astrium 
M. Symonds, LogicaCMG 
R. Szczepaniak, Cortim 
R. Ward, SciSys (Space & Defence) Ltd. 

 

Publication Proceedings of the DASIA 2006 – DAta Systems In 
Aerospace – Conference, 22-25 May 2006, Berlin, Germany  
(ESA SP-630, August 2006) 
 

Compiled by: L. Ouwehand 

Published and distributed by: ESA Publications Division 
ESTEC 
Postbus 299 
2200 AG Noordwijk 
The Netherlands 

Printed in: The Netherlands 
Price: Euros 
ISBN: 92-9092-941-3 
ISSN: 1609-042X 
Copyright: © 2006 European Space Agency 

 
 

60 



 

CONTENTS 

Foreword 

K. P. Ludwig 

Opening Session 

New Opportunities by Pico Satellites 
K. Brieß 

Session 1A: CCDS & SLE 
Chair: B. Mullet 

GDSS: A Service Oriented Architecture for Mission Operations 
R. Thompson, N. Peccia, S. Hall & O. Page 
 
CCSDS SM&C Prototyping at CNES 
E. Poupart & V. Garrouste 

Session 1B: SOCs & Memory 
Chair: G. Moury 

OMNIA: The New Generation System on Chip for Data Handling Onboard Computer 
F. Torelli, G. Giachella, G. Aranci et al. 

System-on-Chip Data Processing Units for Miniaturized Space Imaging Instruments 
B. Fiethe, H. Michalik, C. Dierker et al. 

Reconfigurable Computing for Micro-Satellites 
T. Vladimirova, P. Davies & M.N. Sweeting  

Non-Volatile Flash Storage Technologies and their Application in Mass Memory Systems  
M. Staehle, F.-J. Rombeck, M. Cassel et al.  

F. Hass, Chairman 
 

 

 

Introduction 

Invited Presentation 



Session 2A: G/S M&C & Data Processing 
Chair: H. Pasquier 

Re-Use of Software Packages and Tailoring in ESA Ground Stations Monitoring and Control Module  
C. Lannes 
 
CATDS: SMOS Ground Segment L3/L4 Data Processing: An Example of Cooperation  
between European Organisms 
R. Moreno, Y. Kerr & F. Bermudo 
 
BEST: A Workbench to Simplify Data User Life 
F. Berriri & J. Ferreira  

EMS – A System for Planning and Management of ESA’s Tracking Network 
M. Niézette, M. Götzelmann & G.P. Calzolari  

Session 2B: Payload Systems 
Chair: J.F. Coldefy 

FSL Control & Data Handling: A Complex System Architecture Supporting Science in Space 
G. Trinchero, M. Cardano, E. Pensavalle & M. Tacconi 

GAIA Payload Data Handling System 
J.-F. Soucaille, G. Flandin, M. Leroy & J. Lebrédonchel  

Session 3A: Modulators & Demodulators 
Chair: H.V. Heyer 

Invited Presentation 
Embedded Systems Research in Europe: Current Status and Future Prospects
T.B.Clausen 

Contributed Papers 
Binary Quantized Digital BPSK Demodulator 
A. Rajendra Kumar, V. Kumar Pujari, P. Lakshminarasimhan & R. Seshaiah  
 
A Digital Signal Processing Based Front End Telecommand System for Chandrayan-1 Mission 
Sunil, S. Sharma, V. Kumar Pujari, et al. 
 
High Data Rate Modulators for Earth Observation Satellite Data Downlinks 
B. Hespeler  



Session 3B: Advances in Future Payload DHS 
Chair: H. Hjortnaes 

PISA: PI Software Architecture for Integrated Satellite Payload Controllers 
F. Pont, R. Siegwart, D. Akuatse et al. 
 
Experience with High Performance COTS Processors for Future Space Payload Applications 
H. Klemm & L. Werner  
 
FPGA Based Architecture for Payload Data Handling and Data Processing Systems 
P. Behr, H. Michalik & S. Pletner  

Session 4A: Small S/C Mgt Systems 
Chair: P. Armbruster 

The New Data Handling System CTS 3000 on the Kayser-Threde Ariane 5 Platform for  
Short-Time Missions 
H.V. Heyer, H. Pfeuffer & C. Kaiser  

Spacecraft Management Unit Based on the Cole System-on-Chip  
A. Petersén & T. Hult  

The ADPMS Experience – An Advanced Data & Power Management System for Small Satellites 
K. Puimege  

Session 4B: RF Signal Handling & Applications 
Chair: F. Hass 

SMOS CCU – A Correlation System Expands Space Technology  
C. Dorn & M. Hahn  
 
Exploitation of W-Band for  Space Communications 
A. Jebril, M. Lucente, E. Re et al. 
 
A Complete Read-Out ASIC for Use with Large Pixel X-Ray Detector Array 
P. Bastia, G. Bertuccio, F. Borghetti et al.  

Session 5A: On-Board Bus Access & Testing Tools 
Chair: W. Busch 

A Fully Virtual Multi-Node 1553 Bus Computer System 
J. Engblom & C.W.M. Holm  

Verifying the Temporal Behaviour of SpaceWire Components and Systems 
B.M. Cook & C.P.H. Walker  



Automated Process for 1553 Frame Generation in the VEGA Programme 
P. Coton & P. Lacan  

New Spacewire Tools 
S. Parkes, M. Dunstan, S. Mills et al.  

Session 5B: Requirement Mgt., Logistics 
Chair: A. Martelli 

CAST: Cargo Accommodation Support Tool 
G. Fasano, C. Gastaldi, C. Lavopa & M. Steinkopf  
 
LEXIOR: Return from Galileo Experience  
R. Szczepaniak & I. Defarge  

Session 6: AADL Methods & Tools 
Chair: A. Rossignol 

AADL Behavioural Annex 
P. Dissaux, J.P. Bodeveix, M. Filali et al. 

Experimenting an AADL Behavioural Annex and a Verification Method 
J.-P. Bodeveix, M. Filali, M. Rached et al.  

Session 7A: On-Board Reuse: COTS Computer Hardware & Software 
Chair: P. Lacan 

Qualification of COTS Computer Systems for Use on the International Space Station 
A. Winkler, U. Bruns, L. Günther & I. Gerhard  

 

Implementing an AADL Performance Analyzer 
F. Singhoff, L. Nana & J. Legrand  



Session 7B: Process Improvement 
Chair: R. Gerlich 

CMMI – An Attractive Approach for the System Data Management 
B. Guichoux & F. Dubuc  

An Operational Use of ATL: Integration of Model and Meta Model Transformations in the  
TOPCASED Project [10] 
A. Canals, C. Le Camus, M. Feau et al.  

CMMI®: An Indispensable Lever for Improvement Space Sector 
J.-C. Fromenteau 

Session 8A: Software Maintenance 
Chair: C. Brunet 

Satellite Attitude Control System Analysis Tools  
Y.V. Kim & A. Ng  

Session 8B: Modelling & Autocoding 
Chair: R. Ward 

Model-Based Onboard Software Design: The Prisma Case Study  
T. Olsson & A. Edfors  

Session 9A: Ground & On-Board Data Access & MMI 
Chair: H. Pasquier 

Preparation and Operational Use of Synoptic Displays with the Unified Synoptic System – USS 
U. Brauer  

SIPAD-NG: A Multi-Field System for Accessing Scientific Data and Added-Value Services  
C. Wozniak & D. Heulet 

An Architecture and an Infrastructure for a Collaborative Environment in Earth Science: 
The VOICE Study  
S. Beco, A. Terracina, R. Grim et al. 



Session 9B: Safety/Reliability & Performance of  
Programming Languages & RTOS 

Chair: M. Richard-Foy 

High Reliable Verification Process of RTOS 
N. Ishihama & M. Katahira  

Session 10A: Autonomy 
Chair: A. Martelli 

Embedding Planning Systems in the Flight Software of an Autonomous Satellite  
S. Lemai, M.-C. Charmeau & X. Olive 

On-Board Planning and Scheduling for the ExoMars Mission  
M. Woods, D. Long, L. Baldwin et al.  

HiPeRCAR: The High Performance Resilient Computer for Autonomous Robotics 
P.A. Marra, D. Akuatse, E. Crudo et al.  

Session 10B: Dependable On-Board Software & Systems 
Chair: C. Jørgensen 

Dependable Software (BOSS) for the Beesat PICO Satellite 
S. Montenegro, K. Briess & H. Kayal  

Category A* Software Development for the ATV 
O. Boudillet, D. Berthelier & D. Dalemagne  

Neural Network-Based Fault Detection and Solation for Attitude Control Subsystem of Satellites 
Z.Q. Li, L. Ma & K. Khorasani  

Session 11A: CC & Formation Flying 
Chair: M. Fauveau 

The Command & Control Handbook: A Support for Space System Specification and Design 
B. Laborde, R. Soumagne, B. Masson et al. 

An Approach of the Command & Control of Formation Flying Missions 
B. Laborde  

Multiple Autonomous Aerobots Performing Formation Flying and Cooperative Behaviour  
E. Honary, F. McQuade, R. Ward et al.  



Session 11B: Real Time Software Performance 
Chair: M. Symonds 

Caches in Real-Time Applications – Benefiting from Caches in Timing Analysis  
Systems Using Next Generation Processors  
P. Sandin  

ATV On-Board SW: Mastering CPU Load in Complex Software  
P. Gast, D. Dalemagne, A. Leblanc & F. Dubuc  

Session 12A: Complex Avionics, Tracking & Navigation 
Chair: M. Symonds 

EUROBOT WET Model Architecture and Description of Vision Processing for Automatic Robot Control  
P. Lanza, A. Cumani, S. Denasi et al.  
 
EXOMARS Composite Spacecraft Avionic Architecture  
C. Cassi & M. Montagna  

Session 12B: Software Testing & Validation 
Chair: G. Montalto 

Improving Test Automation by Deterministic Methods in Statistical Testing  
R. Gerlich, R. Gerlich, T. Boll & P. Chevalley  

An Empirical Approach to Assess Software Off-The-Shelf Components Using Fault Injection 
R. Barbosa, D. Costa & H. Madeira  

Optimising a Validation and Verification Strategy for Autonomous Software Systems  
M. Parsons, D. Hunter & A. Hide  

Session 13A: Simulator for G/S & Operations 
Chair: F. Hass 

PSS MK III - New Generation of Portable Satellite Simulator 
M. Götzelmann, C. Laroque,J. Ochs et al. 

Efficient Testing of Mission Control Systems in Good Time 
M. Götzelmann & C. Laroque  



Session 13B: Secure Communications Links 
Chair: G. Moury 

Telecommand and Telemetry System Security: A Risk Analysis Methodology to Produce  
Generic and Tailored-To-Mission Security Requirements 
E. Lacombe, G. Herrgott, O. Notebaert & I. Aguilar Sanchez 

Developing an Operational, Scaleable, Secure IP Multicasting Solution 
P. Blenkinsopp, A. Hide & G. Kenny 

Secure Space Links – Impacts on On-Board Link Data Processing  
H. Michalik, L. Hinsenkamp & A. Schönenberg  

Session 14: Test Environment for Missions & S/C’s 
Chair: F. Hass 

Reusable Cross Platform Design for the ATV Test Facilities: Incremental  
Development and Model Based Design Patterns 
C. Leorato & C. Picard  

A Modular Architecture for Egse Systems 
C.Plummer & F. Christensen 

Session 15: Simulators for Missions & S/C’s 
Chair: B. Mullet 

Galileo Constellation Operations Simulator  
A. Pidgeon, S. Straw, T. Baud et al.  

The GOCE System End to End Simulator 
G. Catastini, S. De Sanctis, M. Dumontel & M. Parisch 

Two Spacecraft - One Simulator - The Herschel-Planck Operational Simulator Development 
A. Williams, A. Young, D. Segneri & D. Verrier  

Session 16: On-Board Software Simulators 
Chair: P. Lacan 

GETS, a New Extension During the Development of a Simulator  
J. Ochs, M. Irvine, D. Verrier & D. Cosi 



Panel Session: “The LEON Processor” 
Chair: P. Armsbruster 

A Giga INstruction Architecture (GINA) for the Future ESA Microprocessor Based  
on the LEON3 IP Core 
A.L.R. Pouponnot  

Multi-Core Processor Based on LEON3-FT IP Core (LEON3-FT-MP)  
J. Gaisler & E. Catovic  

LEON3-FT-RTAX SEU Test Results 
J. Gaisler  

Remote Terminal Controller Based on LEON2-FT and GRLIB 
S. Habinc, T. Seeman & J. Gaisler 

Panel Session: “Software Crisis Solutions: System Engineering Improvements 
through Concurrency and Sub-Contractor Involvement” 

Chair: M. Symonds 

Design Decomposition Strategies, and their Impact on Requirements Elicitation and Specification  
P.G. Beerthuizen  

GDCG: Grid-Based Distributed Concurrent Design 
C. Paccagnini, A. Martelli, S. Beco & M. Bandecchi  

List of Participants 
 


	Foreword
	Introduction
	Opening Session
	Session 1A: CCDS & SLE
	Session 1B: SOCs & Memory
	Session 2A: G/S M&C & Data Processing
	Session 2B: Payload Systems
	Session 3A: Modulators & Demodulators
	Session 3B: Advances in Future Payload DHS
	Session 4A: Small S/C Mgt Systems
	Session 4B: RF Signal Handling & Applications
	Session 5A: On-Board Bus Access & Testing Tools
	Session 5B: Requirement Mgt., Logistics
	Session 6: AADL Methods & Tools
	Session 7A: On-Board Reuse: COTS Computer Hardware & Software
	Session 7B: Process Improvement
	Session 8A: Software Maintenance
	Session 8B: Modelling & Autocoding
	Session 9A: Ground & On-Board Data Access & MMI
	Session 9B: Safety/Reliability & Performance ofProgramming Languages & RTOS
	Session 10A: Autonomy
	Session 10B: Dependable On-Board Software & Systems
	Session 11A: CC & Formation Flying
	Session 11B: Real Time Software Performance
	Session 12A: Complex Avionics, Tracking & Navigation
	Session 12B: Software Testing & Validation
	Session 13A: Simulator for G/S & Operations
	Session 13B: Secure Communications Links
	Session 14: Test Environment for Missions & S/C’s
	Session 15: Simulators for Missions & S/C’s
	Session 16: On-Board Software Simulators
	Panel Session: “The LEON Processor”
	Panel Session: “Software Crisis Solutions: System Engineering Improvementsthrough Concurrency and Sub-Contractor Involvement”
	List of Participants

