
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61738-918-4 

23rd Aerospace Testing  
Seminar 2006 
 
 

Manhattan Beach, California, USA 
10-12 October 2006 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2006) by IEST 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2010) 
  
For permission requests, please contact IEST 
at the address below. 
  
IEST 
Arlington Place One 
2340 South Arlington Heights Road, Suite 100 
Arlington Heights, IL 60005-4516 
 
 
Phone:  (847) 981-0100 
Fax:  (847) 981-4130 
 
iest@iest.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 
 
 
 

SESSION 1 
 
Lessons Learned from Space Vehicle Test Trends ............................................................................................................. 1

Bruce Arnheim 
 

A 2006 Update of National Security Space System Design and Verification Standards ................................................ 10
D. E. Davis, S. E. Hastings, W. F. Tosney 

 

New European Verification and Testing Standards ......................................................................................................... 25
Pietro Giordano, Piero Messidoro 

 

Status and Perspectives of the Mated Initiative on Test Perceptiveness and Effectiveness ........................................... 36
Piero Messidoro, Manfred Bader, Otto Brunner, Alessandro Cerrato, Gerolamo Anello, Eleonora Giorgio 

 

Test Like You Fly ................................................................................................................................................................ 52
Masuma Ahmed 

 

Composite Complexity Indexes for Pressurized Space Modules ..................................................................................... 57
Paolo Maggiore, Piero Messidoro, Ilenya Salvoni, Giovanni Sembenini 

 
SESSION 2 
 
Innovative Test Methods Used During the System Level Testing of the Mars Reconnaissance Orbiter 
Spacecraft ............................................................................................................................................................................. 68

Gary A. Bartels 
 

Developing Tests for NASA Shuttle Debris Liberation Issue........................................................................................... 77
Bruce H. Wendler 

 

Improving Test Process Discipline: Common Themes and Lessons from Lean/Six Sigma Projects ............................ 88
Barbara A. Sande 

 

Risk Avoidance and Mitigation Approaches, Processes, and Tools for Space and Launch Vehicle 
Verification......................................................................................................................................................................... 122

Satoshi Nagano 
 

Building Mission Success Into Test Engineering............................................................................................................. 133
Joseph W. Svec III 

 
SESSION 3 
 
The Need for Advanced Space Software Development Technologies............................................................................ 141

Douglas J. Buettner, Bruce L. Arnheim 
 

Scenario Based Testing with Agile Methodologies.......................................................................................................... 155
Joe Zavada, Linda Foster 

 

Space System Software Testing: The New Standards..................................................................................................... 167
Suellen Eslinger 

 

New Dimensions in Test Automation Methodologies and Technologies ....................................................................... 180
Thomas L. Wissink 

 

Use of Flight Software Failure Data from Unit and Integration Testing to Predict System Reliability ..................... 193
Myron Hecht, Douglas Buettner 

 

Early Investment in Integration and Test Facilities Improves Program Performance................................................ 208
Jack K. Thompson 

 

The Space Systems Software Reliability Workshop: The Impact on Systems Testing ................................................ 218
Douglas J. Buettner 

 

Robust Testing: A Process for Efficient Fault Detections and Isolation ....................................................................... 222
Madhav S. Phadke 

 
SESSION 4 
 
Space-Ground Capatibility - Mission Assurance through System Integration ............................................................ 232

G. Terry Ransom 
 



Ground Segment Integration and Test ............................................................................................................................ 251
Bruce Casias 

 

The EGSE for ESA Vega Launcher: Status and Highlights on a Quite Innovative Approach ................................... 260
A. Ortenzi, G. Troso, E. Angioli, V. Del Re, P. Caccherano 

 

Test Approach for Iterative and Incremental Software Development for Ground Station Systems .......................... 271
Marna J. Whitney 

 

The Effects of Requirements Volatility on Test Engineering ......................................................................................... 277
Gary G. Deel 

 

The Influence of Management of Integration and Test Schedules ................................................................................ 289
Kerry Fertel 

 
SESSION 5 
 
The Space Systems Environmental Test Facility Database (SSETFD), A New Web-based Tool................................ 296

James M. Snyder 
 

Convert Ten Foot Environmental Test Chamber into an Ion Engine Test Chamber.................................................. 307
Paul Van Velzer 

 

Development of a Large Thermal Vaccum Chamber System Using Simplified LN2 Cooling 
Mechanism ......................................................................................................................................................................... 312

Sang-Hoon Lee, Hyokjin Cho, Hee-Jun Soe, Guee-Won Moon, Seok-Weon Choi 
 

Planck S/C Thermal Testing at CSL ................................................................................................................................ 325
Isabelle Domken, Eric Bonnet, Pierre Jamotton, Pierre Franco, Christophe Grodent, Sylvie Liebecq, Michel 
Thome, Isabelle Tychon, Antonio Cucchiaro, Pierre Armand 

 

Large Optical System Testing in a Thermal Vaccuum Environment ........................................................................... 345
Mark A. Martella, Gregg Waligroski 

 

Test and Evaluation of Space Sensor Platforms in the AEDC 7V and 10V Test Chambers ....................................... 356
Heard Lowry, Randy Nicholson, Randy Simpson, Kim Mead, Dustin Crider, Mary Breeden 

 

Herchel Telescope Thermal Testing in CSL Focal 6.5 Chamber................................................................................... 372
Nathalie Ninane, Isabelle Tychon, Christophe Grodent, Pierre Jamotton, Sylvie Liebecq, Antonio Cucchiaro, 
Philippe Jung 

 

The Specification of Large Reverberant Acoustic Test Facilities .................................................................................. 383
Arloe W. Mayne III 

 

Multiholder for an ARC Jet Facility Test Results .......................................................................................................... 399
S. Caristia, F. De Filippis, A. Del Vecchio, E. Graps, C. Purpura, E. Trifoni 

 

Balancing Large Non-Aerodynamic Spacecraft Using an Oscillating Balance Machine............................................. 419
Michelle Goldman 

 

Application of a New Large Force Measurement Device for Satellite Testing ............................................................. 428
Otto Brunner, Gaetan Piret 

 

The AIT of Optical Payloads in AAS-F: An Experience of More Than 20 Years ........................................................ 440
Herve Benard, Stephane Delmonte, Jean-Philippe Chessel 

 

Dividing Time: Lab Growth/R&D/Production Lessons Learned from STA-54 Re-Development.............................. 450
David R. Harrison 

 
SESSION 6 
 
Scanning Laser Vibrometer: Evaluation of an Alternative Modal Survey Tool .......................................................... 458

Sarah M. Brennan, Reem Hejal, Mike Ryan, Stepan Simonian, Chad Stimson, David Velasco 
 

Developments and Qualification Programme of the Videogrammetry System for the Hershchel 
Spacecraft Flight Model Test ............................................................................................................................................ 484

Alessandro Cozzani, Matteo Appolloni, Gianluca Casarosa 
 

Cost Effective Videogrammetry Measurement Methodology Used for Material Yield Testing on 
Structural Elements........................................................................................................................................................... 503

Gary L. Glick 
 

Sensing and Sensor Optimization Issues for Structural Health Monitoring ................................................................ 512
Charles R. Farrar, Gyuhae Park, Anthony D. Puckett, Eric B. Flynn, David L. Mascrenas, Michael D. Todd 

 

Low Cost Networked Solution to Implement High Performance, Combined Load Control and Data 
Acquisition Test Systems................................................................................................................................................... 525

Richard V. Sheng, Hassan N. Shiblak 
 

Calibraton of a Large Channel Count Data Acquisition System ................................................................................... 532
Jim Fallon, Eric Olson 

 



Monitoring Thermal Vacuum Bake-Outs Utilizing Thermoelectric Quartz Crystal Microbalances ......................... 542
Kerri J. Wilkerson, Joseph O. Ward 

 

The Third Dimension of Random Vibration Control ..................................................................................................... 549
John Van Baren, Philip Van Baren 

 

A New Test Paradigm for Low Frequency, Large Dynamic Load Test of Flexures .................................................... 568
C. C. Lee 

 
SESSION 7 
 
The Introduction of Jaxa Acoustic Analysis Network System Janet ............................................................................. 579

Qinzhong Shi, Shigemasa Ando, Masahiro Tsuchihashi, Mikio Saitoh, H. Sasano, K. Yoshida, H. Seko 
 

Practical Methods of Random Vibroacoustic Prediction for Satellite Equipment Panels ........................................... 587
Shigemasa Ando, Qinzhong Shi, Masahiro Tsuchihashi, Mikio Siatoh, K. Yoshida, H. Sasano, H. Seko 

 

Test Predictions by an Advanced Numerical Simulation Tool for the Hydra Facility................................................. 599
Matteo Appolloni, Alessandro Cozzani 

 

Satellite Qualification for Shock Environment ............................................................................................................... 611
Etienne Courau, Jean-Noel Bricout, Stephane Mary 

 

A Technique for Assessing Risk in the Thermal Uncertainty Margin .......................................................................... 622
John W. Welch 

 

Highly Accurate Photogrammetric Measurements of the Planck Telescope Reflectors .............................................. 630
Jafar Amiri Parian, Armin Gruen, Alessandro Cozzani 

 

Moderate and High Strain Rate Testing of Shuttle Reinforced Carbon-Carbon Wing Leading Edge 
Material .............................................................................................................................................................................. 643

Bonnie Antoun, Wei-Yang Lu, John Korellis 
 

High Strain-Rate Testing for Characterization of Ablator Materials ........................................................................... 658
Wei-Yang Lu, Kenneth W. Gwinn, John S. Korellis, Weinong Chen 

 

The Benefits of Operational Model Analysis of Aircraft and Spacecraft Structures ................................................... 673
J. Lau, J. Debille, S. Pauwels, B. Peeters 

 

Aliasing in Modal Parameter Estimation ........................................................................................................................ 688
Havard Vold, Mark Richardson, Kevin Napolitano, Dan Hensley 

 

Comfort and Design of ISS Pressurized Modules Versus On-Orbit Vibro-Acoustic Environment - 
Lessons Learned ................................................................................................................................................................ 704

P. C. Marucchi-Chierro, G. Cabodi, F. Quagliotti, Nicola Riva 

 
SESSION 8 
 
USAF/BOEING C-17 System Integration Simulations .................................................................................................. 723

Richard V. Sheng, Almon S. Kao 
 

Author Index 




