
i

2001 IEEE Aerospace Conference
Proceedings

March 10-17, 2001 Big Sky, Montana

Volume 1 of 7

IEEE Aerospace Conferences Board of Directors
Chair:  Robert A. Profet

Vice Chairs:  David F. Woerner,  Robert P. Wright
Treasurer: Robert A. Willett

2001 IEEE Aerospace Conference Chair
Sohrab Mobasser

Vice Chair: Robert Minnichelli

Technical Program Co-Chairs Proceedings Chair
Karen J. Profet, G. Edward Bryan      David A. Williamson

Sponsor:
IEEE Aerospace and

Electronics Systems Society

IEEE Catalog number: 01TH8542
ISBN: 0-7803-6599-2



ii

Copyright ©2001 by the Institute of Electrical and Electronics Engineers, Inc.

Copyright and Reprint Permission
Abstracting is permitted with credit to the source. Libraries are permitted to photocopy
beyond the limits of U.S. copyright law for private use of patrons those articles in this
volume that carry a code at the bottom of the first page, provided the per-copy fee
indicated in the code is paid through Copyright Clearance Center, 222 Rosewood Drive,
Danvers, MA 01923. For other copying, reprint, or republication permission, write to the
IEEE Copyrights Manager, IEEE Operations Center, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331. All rights reserved

Printed Proceedings
IEEE Catalog Number: 01TH8542
ISBN: 0-7803-6599-2
ISSN: 1095-323X

CD-ROM Version
IEEE Catalog Number: 01TH8542C
ISBN: 0-7803-6600-X

Additional copies of these Proceedings and the CD-ROM version are available from:
The Institute of Electrical and Electronics Engineers, Inc.
Publication Orders
445 Hoes Lane,
P.O. Box 1331,
Piscataway, NJ 08855-1331, USA
Phone: (723) 562-3900
FAX: (723) 981-1769
URL: www.ieee.org

Disclaimer
The papers in these Volumes comprise the proceedings of the 2001 IEEE Aerospace
Conference. They reflect the author’s opinions and, in the interest of timely
dissemination, are published as presented and without change. Their inclusion on this
CD-ROM does not necessarily constitute endorsement by the editors, or the Institute of
Electrical and Electronics Engineers, Inc.

Production
These volumes were produced from the same Acrobat PDF files that were used to create
the Proceedings CD. The process was automatic using software developed at The Circle
Mountain Co, 1414 E Circle Mountain Rd, Phoenix, AZ 85087 USA. (623) 465-7842



Table of Contents

vi

Volume 1
Track 1: Science & Aerospace Frontiers – Plenary Sessions
              Track Organizer: Bob Profet, Trans-Spectrum Corporation
1.0101 The Promise of Molecular Electronics ...............................................................................................................1 – 1
1.0102 Technology Threats and Opportunities in the Intelligence Community..............................................................1 – 3
1.0103 How Birds Fly ....................................................................................................................................................1 – 5
1.0104 Petaflops Computing: Status and Prospects .....................................................................................................1 – 7
1.0105 Economics Applications to Space Science Management..................................................................................1 – 9
1.0106 The Search for a New Voting Machine..............................................................................................................1 – 11
1.0107 Information Warfare and Cyber Defense...........................................................................................................1 – 13

Track 2: Space Missions, Systems, and Architecture
              Track Organizer: Guy K. Man, Jet Propulsion Laboratory, Caltech
2.01 Deep Space and Discovery Mission Architecture and Payload
              Session Organizer: Young Park, Jet Propulsion Laboratory, Caltech
              Session Organizer: Robert Richie, NASA Langley Research Center
2.0101 Formulation of Discovery-Class Mission Concepts ...........................................................................................1 – 15
2.0102 Implementation Approach for Discovery-Class Missions...................................................................................1 – 23
2.0103 Micromission Spacecraft – A Low-Cost, High-Capability Platform for Space Science Missions .......................1 – 33
2.0104 Phased-Array Antenna System for the MESSENGER Deep Space Mission ....................................................1 – 41
2.0105 To Fly to the Sun...............................................................................................................................................1 – 51
2.0106 STEREO Observatory Trade Studies and Resulting Architecture.....................................................................1 – 63
2.0107 The CONTOUR Radio Communications System ..............................................................................................1 – 81
2.02 Verification and Validation for the 21st Century Systems
              Session Organizer: Keyur Patel, Jet Propulsion Laboratory, Caltech
2.0201 Applying A Revised RFC Metric to Redesign An OO Design ............................................................................1 – 93
2.0202 Establishing Ultra-Reliability by Fault Injection Experiments .............................................................................1 – 103
2.0203 Algorithms that Compute Test Drivers in Object Oriented Testing ....................................................................1 – 115
2.03 Autonomous Systems of the 21st Century
              Session Organizer: Daniel Dvorak, Jet Propulsion Laboratory, Caltech
              Session Organizer: Daniel Clancy, NASA Ames/Caellum Research
2.0301 The CLARAty Architecture for Robotic Autonomy.............................................................................................1 – 121
2.0302 Coordinated Continual Planning Methods for Cooperating Rovers ...................................................................1 – 133
2.0303 Enabling Onboard Spacecraft Autonomy through Goal-based Architectures....................................................1 – 141
2.04 Space Technology Missions
              Session Organizer: Ronald Ticker, NASA Goddard Space Flight Center
              Session Organizer: Christopher Stevens, Jet Propulsion Laboratory, Caltech
2.0401 Automated Planning for the Modified Antarctic Mapping Mission......................................................................1 – 151
2.0402 In-situ Electric Power Generation to Support Solar System Exploration and Colonization................................1 – 159
2.0403 Balloon Precursor Mission for Venus Surface Sample Return ..........................................................................1 – 163
2.0404 STRV-2 Payload Early Orbit Experience and Findings .....................................................................................1 – 171
2.0405 STRV-1d QWIP Technology Validation in Space Flight ....................................................................................1 – 181
2.0406 Description of the StarLight Mission and Spacecraft Concept...........................................................................1 – 187
2.0407 The Effects of Solar Variability on Technology: Objectives of NASAs Space Environment Testbed.................1 – 199
2.0408 Proactive Rideshare Opportunity Brokering Services (PROBS) for Secondary Payloads.................................1 – 209
2.0409 A Self-Sustaining Earth-Mars Architecture Utilizing  Martian Colonies Based on The North Polar Cap............1 – 217



Table of Contents

vii

2.05 Missions, Systems and Instruments for In Situ Sensing
              Session Organizer: Patricia Beauchamp, Jet Propulsion Laboratory, Caltech
              Session Organizer: Ronald Polidan, NASA`s Goddard Space Flight Center
2.0501 Martian Aerobot Missions: First Two Generations.............................................................................................1 – 235
2.0502 Second Generation Mars Landed Missions ......................................................................................................1 – 243
2.0503 Atmospheric Electron X-ray Spectrometer Development ..................................................................................1 – 255
2.0504 Ultrasonic/Sonic Driller/Corer (USDC) as a Sampler for Planetary Exploration ................................................1 – 263
2.0505 MEMS-based Force-detected Nuclear Magnetic Resonance Spectrometer for In situ Planetary Exploration...1 – 273
2.0506 In-situ Chemical Imager ....................................................................................................................................1 – 279
2.0507 Earth Contamination Free Sample Acquisition from an Earth Contaminated Spacecraft ..................................1 – 285
2.0508 ISHMAEL: In-situ Sample Handling Modular Analytical Experimental Laboratory ............................................1 – 291
2.0509 Inductive and Capacitive Sensor Arrays for In-Situ Composition Sensors ........................................................1 – 299
2.0510 Cryobot: An Ice Penetrating Robotic Vehicle for Mars and Europa...................................................................1 – 311
2.0511 The Antarctic Ice Borehole Probe......................................................................................................................1 – 325
2.0512 Designing a Water-Quality Monitor with Ion Selective Electrodes.....................................................................1 – 331
2.0513 Geophysical Prospecting of Mars Subsoil by TDEM System ............................................................................1 – 339
2.06 Picosat Development and Applications for Low-Cost Future Space Missions
              Session Organizer: Robert Twiggs, Stanford University
              Session Organizer: Jordi Puig-Suari, Aerospace Engineering Dept.
2.0601 Development of the Standard CubeSat Deployer and a CubeSat Class PicoSatellite ......................................1 – 347
2.0602 New Technology for Increased Delivery Potential and Access into Space........................................................1 – 355
2.0603 In Orbit Performance of the UNISAT Terrestrial Technology Solar Panels .......................................................1 – 363
2.07 21st Century Space Science Missions
              Session Organizer: Robert Gershman, Jet Propulsion Laboratory, Caltech
2.0701 NASA Sun-Earth Connection Program Strategic Mission & Technology Requirements (2006-2015)...............1 – 373
2.0702 NASA’s Cosmic Journeys Missions: A Quest for the Nature of Gravity.............................................................1 – 383
2.0703 Taming Tornadoes: Storm Abatement from Space ...........................................................................................1 – 389
2.0704 Odyssey – A Comet Nucleus Orbiter.................................................................................................................1 – 397
2.0705 The Challenge of Landing on Europa................................................................................................................1 – 403
2.0706 Interplanetary Small Mission Studies ................................................................................................................1 – 409
2.0707 Future Mars Outpost Architecture .....................................................................................................................1 – 425
2.08 Managing Risk for Faster, Better, Cheaper Missions and Systems
              Session Organizer: James Watzin, NASA/GSFC
              Session Organizer: Richard Grammier, Jet Propulsion Laboratory, Caltech
2.0801 DDP  A Tool for Life-Cycle Risk Management ..................................................................................................1 – 441
2.0802 Programmatic Risk Analysis to Search for Life on Mars....................................................................................1 – 453
2.0803 A Systematic Risk Management Approach Employed on the CloudSat Project................................................1 – 469
2.0804 X2000/IFDP System Engineering Process for Risk Management .....................................................................1 – 481
2.0805 How EO-1 Used Operations to Cost-Effectively Mitigate Risk...........................................................................1 – 495
2.0806 Managing Schedule and Financial Risk: Lessons Learned on X2000...............................................................1 – 505
2.0807 Ground Data System Risk Mitigation Techniques For Faster, Better, Cheaper Missions..................................1 – 513



Table of Contents

viii

Volume 2
2.09 Constellation Missions
              Session Organizer: Maurice Martin, Air Force Research Laboratory
              Session Organizer: John Bristow, NASA
2.0901 Orion-Emerald: Carrier Differential GPS for LEO Formation Flying...................................................................2 – 523
2.0902 A Formation Flying Strategy for CloudSat/Picasso-Cena..................................................................................2 – 535
2.0903 Flight Software Development for the ION-F Formation Flying Mission..............................................................2 – 553
2.0904 Confluence of Navigation, Communication, and Control in Distributed Spacecraft Systems ............................2 – 563
2.0905 A Preliminary Formation Flying Orbit Dynamics Analysis for Leonardo-BRDF .................................................2 – 579
2.0906 Navigation Validation Using the Distributed Spacecraft Modeling and Simulation Testbed ..............................2 – 597
2.0907 Development of a Testbed for Distributed Satellite Command and Control ......................................................2 – 609
2.0908 A Hardware-in-the-Loop Testbed for Spacecraft Formation Flying Applications ...............................................2 – 615
2.10 Technology for Reliable Autonomous Control
              Session Organizer: Richard Abbott, Lockheed Martin Aeronautics
              Session Organizer: Amir Fijany, Jet Propulsion Laboratory, Caltech
2.1001 Nonlinear Estimation of Aircraft Models for On-line Control Customization ......................................................2 – 621
2.1002 Automated Planning for Interferometer Configuration and Control....................................................................2 – 629
2.1003 The TRAC Mission Manager Autonomous Control Executive ...........................................................................2 – 639
2.1004 Flight Mishap Prevention for UAVs....................................................................................................................2 – 647
2.1005 Generalized Cross-Signal Anomaly Detection on Aircraft Hydraulic System ....................................................2 – 657
2.1006 Gray-box Approach to Fault Diagnosis of Dynamical Systems .........................................................................2 – 669
2.1007 Reliable Autonomous Control Technologies (ReACT) for Uninhabited Air Vehicles .........................................2 – 677

Track 3: Antennas for the New Millennium
              Track Organizer: Yahya Rahmat-Samii, UCLA
              Track Organizer: Mark W. Thomson, TRW Astro Aerospace
3.01 Air and Space borne Radar, SAR and IFSAR Systems and Technologies
              Session Organizer: Harold Malliot, High Altitude Mapping Missions, Inc.
3.0101 A 94 GHz Spaceborne Cloud Profiling Radar Antenna System ........................................................................2 – 685
3.0102 Concurrent Storm Damage Data Collection by High Altitude Airborne IFSAR ..................................................2 – 695
3.0103 A Hybrid Genetic Algorithm for Generating Optimal Synthetic Aperture Radar Target Servicing Strategies.....2 – 709
3.0104 Dual Frequency Synthetic Aperture Radar (SAR) Mission for Monitoring Earth................................................2 – 719
3.0105 Pattern Synthesis for TechSat21  A Distributed Space-Based Radar System ..................................................2 – 725
3.0106 Utilizing Off-the-Shelf Parts for the Next Generation of Space Exploration .......................................................2 – 733
3.0107 Modeling and Simulation for Sensor Craft Multi-Mission Radar ........................................................................2 – 741
3.02 Antenna Technologies/Phased Arrays
              Session Organizer: Walt Gregorwich, Lockheed Martin Advanced Technology Center
3.0201 Phased Array Antennas for Next-Generation Space Based Radar ...................................................................2 – 749
3.0202 An Advanced Electromagnetic Tool for Design of Multilayer Printed Antenna Arrays.......................................2 – 757
3.0203 A Novel Multi-Mode Interferometer System.......................................................................................................2 – 767
3.0204 Modeling of Complex Antenna on a Handheld Telephone Close to Human Tissue ..........................................2 – 779
3.0205 Ultra-Wideband for Navigation and Communications........................................................................................2 – 785
3.0206 Methods for Automated Testing of Phased-Array Subarrays ............................................................................2 – 793



Table of Contents

ix

3.03 Space and Ground Antenna Technologies and Systems
              Session Organizer: Farzin Manshadi, Jet Propulsion Laboratory, Caltech
3.0301 Distortion Compensation Techniques for Large Reflector Antennas.................................................................2 – 799
3.0302 Local Defect Study of Membrane Antennas and Reflectors ..............................................................................2 – 807
3.0303 New 20-kW CW Transmitter for NASA’s Deep Space Network ........................................................................2 – 819
3.0304 Cryogenic, X-band and Ka-Band InP HEMT Based LNAs for the Deep Space Network...................................2 – 829
3.0305 Small Omni-directional Antenna Development for Mars Sample Return Mission..............................................2 – 843
3.04 Smart Antennas and Adaptive RF Systems
              Session Organizer: Mark Thomson, TRW Astro Aerospace
3.0401 Techniques to Screen for Moving and Large Stationary Discretes in Space-Time Adaptive Estimation Data...2 – 853
3.0402 Performance Prediction of Smart Antennas in Micro- and Pico-Cellular Propagation Environments ................2 – 865
3.0403 An Overview of Smart Antenna Technology for Wireless Communication ........................................................2 – 875
3.05 Modern Topics in Computational Electromagnetics
              Session Organizer: Yahya Rahmat-Samii, UCLA
              Session Organizer: Thomas Cwik, Jet Propulsion Laboratory, Caltech
3.0501 Modeling of Near-Field Sources in the Finite-Difference Time-Domain (FDTD)................................................2 – 885
3.0502 Modeling and Application of 2D Photonic Band Gap Structures .......................................................................2 – 893
3.0503 Integrated Design and Simulation for Millimeter-wave Antenna Systems .........................................................2 – 899

Track 4: Communications and Navigation
              Track Organizer: Shirley Tseng
              Track Organizer: Phil A. Dafesh, The Aerospace Corporation
4.01 Commercial/Military Space application
              Session Organizer: Doug Holker, The Aerospace Corporation
4.0101 On the Link Budget Calculation for CDMA Systems..........................................................................................2 – 909
4.0102 Space-Based Hyperspectral Imaging and its Role in the Commercial World ....................................................2 – 915
4.0103 Comparison of Commercial High Resolution Satellite Imagery .........................................................................2 – 925
4.02 Space Internet
              Session Organizer: Kul Bhasin, NASA Glenn Research Center
              Session Organizer: Jeffrey Hayden, PresciPoint Solutions, L.L.C.
4.0201 Space Internet Architectures and Technologies for NASA Enterprises .............................................................2 – 931
4.0202 Considerations on Communications Network Protocols in Deep Space ...........................................................2 – 943
4.0203 Transport Protocols and Applications for Internet Use in Space .......................................................................2 – 951
4.0204 Link and Routing Issues for Internet Protocols in Space ...................................................................................2 – 963
4.0205 Internet-Type Protocol Testing in a Simulated Small Satellite Environment......................................................2 – 977
4.0206 Network Configuration Analysis for Formation Flying Satellites ........................................................................2 – 991
4.0207 A Perturbative Analysis of Geopotential Disturbances for Satellite Cluster Formation Flying ...........................2 – 1001
4.03 Internet communication
              Session Organizer: Patrick Perini, Qwest Worldwide Emerging Technologies
4.0301 Commercial and Internet Trends and the NASA Spaceflight Ground Network..................................................2 – 1021
4.0302 Application of Mobile-ip to Space and Aeronautical Networks ..........................................................................2 – 1027
4.0303 Performance of a Regional Aeronautical Telecommunications Network ...........................................................2 – 1035
4.0304 Wireless Applications using Internet Protocol and Voice over IP ......................................................................2 – 1043



Table of Contents

x

Volume 3
4.04 Mobile Networks
              Session Organizer: Polly Estabrook
              Session Organizer: Brian Glass, NASA Ames Research Center
4.0401 Comparing Multicast Protocols in Mobile Ad hoc Networks ..............................................................................3 – 1051
4.0402 Modeling and Simulation Analyses of the Joint Tactical Radio System (JTRS) ................................................3 – 1065
4.0403 Communication System Architecture for Planetary Exploration ........................................................................3 – 1075
4.0404 Mobile Network Field Testing at HMP-2000 ......................................................................................................3 – 1085
4.0405 Space Networking and Protocols for Planetary Exploration and Analog Planetary Sites ..................................3 – 1093
4.05 Active/Fault Tolerant Networks
              Session Organizer: Priscilla Cassidy, AFRL/IFGA
4.0501 Using Active Networking to Thwart Distributed Denial of Service Attacks.........................................................3 – 1103
4.0502 On-line Network Simulation for Active Fault Tolerant Networks ........................................................................3 – 1109
4.0503 Secure and Fault-Tolerant Voting in Distributed Systems .................................................................................3 – 1117
4.0504 A Novel Approach to Fault Tolerant Computing ................................................................................................3 – 1127
4.06 Sensor Information Technology and Communications
              Session Organizer: Priscilla Cassidy, AFRL/IFGA
4.0601 Distributed Multi-Resolution Data Integration Using Mobile Agents ..................................................................3 – 1133
4.07 Communications Systems Development
              Session Organizer: Timothy Pham, Jet Propulsion Laboratory, Caltech
4.0701 Dynamic Telemetry Bit Rates for Deep Space Communications ......................................................................3 – 1143
4.0702 Deep Space Network Turbo Decoder Implementation ......................................................................................3 – 1149
4.0703 Telemetry and Command Subsystem for a Mexican Experimental Microsatellite .............................................3 – 1159
4.0704 Improved Carrier Tracking for Low-Threshold Telemetry Using a Smoother ....................................................3 – 1167
4.0705 An Architecture for an Autonomous Ground Station Controller .........................................................................3 – 1179
4.0706 Performance of Dielectric Resonator Oscillator for Spacecraft Transponding Modem......................................3 – 1189
4.0707 Frequency Bands for Mars In-Situ Communications .........................................................................................3 – 1195
4.0708 Prediction and Adaptation of Satellite Channels with Weather-Induced Impairments .......................................3 – 1209
4.08 Wide Bandwidth Communication
              Session Organizer: Tien Nguyen, The Aerospace Corporation
4.0801 Dynamic Bandwidth Allocation in a Satellite Communication Network..............................................................3 – 1221
4.0802 Development of Linear Phase Modulator for Spacecraft Transponding Modem ...............................................3 – 1233
4.0803 The Migration of Digital Avionics Data Buses to Low Cost Optical Avionics Data Networks ............................3 – 1243
4.09 Navigation Policy and Future Directions in Satellite Navigation
              Session Organizer: Steven Lazar, The Aerospace Corporation
4.0901 Spectrum Management and International Filing:  A Program Management Perspective on Process and Recent
Developments ...............................................................................................................................................................3 – 1261
4.0902 Political and Economic Dimensions of Global Navigation Satellite System (GNSS) .........................................3 – 1271
4.0903 Using Digital Signal Processor Technology to Simplify Deep Space Ranging ..................................................3 – 1277
4.10 GPS Augmentation Systems
              Session Organizer: Karl Kovach, ARINC, Inc.
4.1001 Test Results of F/A-18 Autoland Trials for Aircraft Carrier Operations ..............................................................3 – 1283
4.1002 Integrity in the Position or Correction Domain ...................................................................................................3 – 1293



Table of Contents

xi

4.11 GPS receiver technology
              Session Organizer: Larry Vittorini, Conexant Systems, Inc.
4.1101 Use of DGPS Corrections with Low Power GPS Receivers in a Post SA Environment ...................................3 – 1303
4.1102 Performance Comparison of Multipath Mitigating Receiver Architectures.........................................................3 – 1309
4.1103 Validation of Theoretical GPS Multipath Bias Characteristics ...........................................................................3 – 1317
4.12 Advanced CNS (Communications, Navigation, & Surveillance) technology for NAS

(National Airspace)
              Session Organizer: Denise Ponchak
4.1201 Communication System Architecture for Air Traffic Management and Weather Information Dissemination .....3 – 1327
4.1202 Future Applications and the Aeronautical Telecommunication Network............................................................3 – 1339
4.1203 Potential for the Use of Internet Protocols in Aviation .......................................................................................3 – 1345
4.1204 Air Traffic Control Improvement Using Prioritized CSMA ..................................................................................3 – 1359
4.1205 Satellite Communications for Aeronautics Applications – Technology Development and Demonstration.........3 – 1367
4.1206 Aero-SAPIENT Project: The Initial Trials...........................................................................................................3 – 1375
4.13 Advanced Communication Signal Processing
              Session Organizer: Christopher P. Silva
              Session Organizer: Phil Dafesh, The Aerospace Corporation
4.1301 Performance of the FFT-based SDPSK Receiver in Fading Channels .............................................................3 – 1385
4.1302 Super High Speed Dynamic Nodal Communication in Multidimensional Digital Scatter Media ........................3 – 1391

Track 5: Optics, Electro-Optics and Lasers
              Track Organizer: G. Charmaine Gilbreath
              Track Organizer: Hamid Hemmati, Jet Propulsion Laboratory, Caltech
5.01 Sparse Aperture Imaging
              Session Organizer: David Mozurkewich
5.0101 Fundamentals of Wide-Field Sparse-Aperture Imaging.....................................................................................3 – 1401
5.0102 Origins of Sparse Aperture Imaging ..................................................................................................................3 – 1421
5.0103 Signal to Noise in Sparse Aperture Imaging......................................................................................................3 – 1429
5.0104 Preliminary Stray Light Analysis for the StarLight Mission ................................................................................3 – 1445
5.0105 The Wide-Field Imaging Interferometry Testbed ...............................................................................................3 – 1453
5.02 Opto-Electronic Devices and Interconnects
              Session Organizer: Franz Haas, Air Force Research Laboratory
5.0201 A Photonic Wideband Analog-to-Digital Converter............................................................................................3 – 1461
5.0202 Gamma-Ray Induced Responses in an Erbium-Doped Fiber Laser..................................................................3 – 1473
5.0203 Electro-Optic Modulator Coupling Loss Improvement by Tapering Waveguides and Fibers.............................3 – 1481
5.03 LIDAR, LADAR and Laser Ranging
              Session Organizer: G. Gilbreath
5.0301 Overview of the NCSTs New Optical Research Facility ....................................................................................3 – 1489
5.0302 Covering a Sphere with Retroreflectors.............................................................................................................3 – 1495
5.0303 Cloud Penetration Laser Radar Experiments ....................................................................................................3 – 1507
5.04 Optical Communications Sensors and Devices
              Session Organizer: Hamid Hemmati, Jet Propulsion Laboratory, Caltech
5.0401 A High Frame Rate CCD Camera with Region-of-Interest Capability................................................................3 – 1513
5.0402 Effects of Proton Irradiation on InGaAs/AlGaAs Multiple Quantum Well Modulators ........................................3 – 1523
5.0403 Retromodulator for Optical Tagging for LEO Consumables .............................................................................3 – 1531
5.0404 Fine Pointing Control for Optical Communications............................................................................................3 – 1541



Table of Contents

xii

5.0405 Optical Communications Payload for the SATEX I Experimental Microsatellite ................................................3 – 1551
5.0406 Accelerometer-Assisted Tracking and Pointing for Deep Space Optical Communications ...............................3 – 1559
5.05 Optical Sensors and Instruments
              Session Organizer: Len Dorsky, Jet Propulsion Laboratory, Caltech
5.0501 MEMS Based Sun Sensor.................................................................................................................................3 – 1565
5.0502 Trends in Instrument Systems for Deep Space Exploration ..............................................................................3 – 1573
5.06 21st Century Electro-Optics and Laser Systems and Technologies
              Session Organizer: Paul McManamon, Air Force Research Laboratory
5.0601 Design of Optical Phased Array Beam Steering with Limited Dispersion ..........................................................3 – 1583
5.0602 New Imaging Modalities for Laser-Based Systems ...........................................................................................3 – 1593



Table of Contents

xiii

Volume 4
Track 6: Remote Sensing
              Track Organizer: Thia  Kirubarajan, University of Connecitcut
              Track Organizer: Peter K. Willett, University of Connecticut
6.01 Tropospheric Emission Spectrometer Ground Data Systems
              Session Organizer: Stephen Watson, Jet Propulsion Laboratory, Caltech
6.0101 Overview of the Tropospheric Emission Spectrometer Ground System............................................................4 – 1601
6.0102 Relationship between Ground Data Systems and Flight Operations for the Aura Project TES Instrument .......4 – 1611
6.0103 Integrated Tools and Techniques Applied to the TES Ground Data System.....................................................4 – 1625
6.0104 Design and Implementation of the TES Science Data Processing Framework .................................................4 – 1633
6.0105 Strategy Builder Software for Atmospheric Retrievals.......................................................................................4 – 1645
6.0106 Science Data Visualization Tools for the Tropospheric Emission Spectrometer Ground Data System.............4 – 1659
6.02 New Approaches to Remote Atmospheric Sounding
              Session Organizer: Karl Blasius, Santa Barbara Remote Sensing
6.0201 IR Sounder Technology Trends ........................................................................................................................4 – 1667
6.0202 AIRS, the First Hyper-spectral Infrared Sounder for Operational Weather Forecasting ....................................4 – 1683
6.0203 Architectural Trades for an Advanced Geostationary Atmospheric Sounding Instrument .................................4 – 1693
6.0204 Imaging Geostationary Fourier Transform Spectrometer – Revolutionary Tool for Tropospheric Chemistry ....4 – 1713
6.0205 The Compact Visible and Infrared Radiometer (COVIR) for Earth and Climate Monitoring ..............................4 – 1719
6.03 Tracking and Data Fusion by Passive Sensors
              Session Organizer: Claude Jauffret, Universit de Toulon et du Var
6.0301 Improving Tracking Behavior with Virtual Sensors in the Loop .........................................................................4 – 1729
6.04 Underwater Acoustics, Systems, and Signal Processing
              Session Organizer: Douglas Abraham, The Pennsylvania State University
6.0401 Efficacy Analysis of the Power-Law Detector for Non-Rayleigh Distributed Reverberation in Active Sonar Systems
......................................................................................................................................................................................4 – 1739
6.0402 Synthetic Aperture Sonar  The Modern Method of Underwater Remote Sensing .............................................4 – 1749
6.0403 Target Detection Enhancements using In-Situ Environment Adaptive Clutter Modeling ...................................4 – 1757
6.0404 A New Tracker for Multiple Frequency Line ......................................................................................................4 – 1771
6.0405 Approximate CFAR Signal Detection in Strong Low Rank Non-Gaussian Interference ....................................4 – 1783
6.0406 Trajectory Estimation for Ultrashort Baseline Acoustic Positioning Systems.....................................................4 – 1791
6.0407 Non-linear Preprocessing of Heavy Tailed Reverberation.................................................................................4 – 1797
6.05 Microwave Remote Sensing
              Session Organizer: Jakob vanZyl, Jet Propulsion Laboratory, Caltech
              Session Organizer: Yunjin Kim, Jet Propulsion Laboratory, Caltech
6.0501 The 94-GHz Cloud Profiling Radar for the CloudSat Mission............................................................................4 – 1803
6.0502 Technologies for the Next Generation of Spaceborne Precipitation Radars .....................................................4 – 1811
6.0503 SeaWinds:  The QuikSCAT Wind Scatterometer ..............................................................................................4 – 1825
6.0504 Advanced Design Concepts for a SeaWinds Scatterometer Follow-On Mission...............................................4 – 1833
6.0505 A Spaceborne L-band Radiometer-Radar Concept for Land and Ocean Surface Monitoring ...........................4 – 1841
6.0506 A High Stability ka-band Radiometer for Tropospheric Water Vapor Measurements ........................................4 – 1849



Table of Contents

xiv

6.06 Tracking Applications
              Session Organizer: Yaakov Bar-Shalom, Univ of Connecticut
6.0601 Estimating Road Networks using Archived GMTI Data .....................................................................................4 – 1865
6.0602 Advances in Asynchronous and Decentralized Estimation ...............................................................................4 – 1873
6.0603 An Improved PMHT Using an Idea from Coding ...............................................................................................4 – 1889
6.0604 Tracking on Intensity-Modulated Sensor Data Streams ....................................................................................4 – 1901
6.0605 Enhanced Accuracy GPS Navigation Using the Interacting Multiple Model Estimator ......................................4 – 1911
6.0606 Multi-Platform GMTI Tracking for Surveillance and Reconnaissance Coalition Environments..........................4 – 1925
6.07 Processing and Phenomenology
              Session Organizer: Brian Hibbeln, US Naval Postgraduate School
              Session Organizer: Theodore Slusarchyk, SciTec, Inc.
6.0701 Estimation of Sea Surface Temperature Using the AVHRR Mid-wave IR Band................................................4 – 1935
6.0702 Automated Event Classification for Multi-Gigabyte per Day Data Streams .......................................................4 – 1945
6.0703 Geo-location using Synthetic Maps ...................................................................................................................4 – 1953
6.0704 Real-Time Classification of Multiple Non-Separated Battlefield Ordnance Events Using ELMO.......................4 – 1965
6.0705 The Development of a Hyperspectral Sensor: A Data Processing Viewpoint....................................................4 – 1979
6.0706 Effect of Cloud Polarization Properties on Target Discrimination ......................................................................4 – 1985
6.08 Interferometric Systems and Technologies for Remote Sensing
              Session Organizer: Peter Kahn, Jet Propulsion Laboratory, Caltech
6.0801 Far-IR/Submillimeter Space Interferometry: Scientific Motivation and Technology Requirements....................4 – 1995
6.0802 The Terrestrial Planet Finder.............................................................................................................................4 – 2005
6.0803 Nulling Interferometry for Extra-solar Planet Detection: Sensitivity & Image Reconstruction ............................4 – 2013
6.0804 Progress Toward Space-based Nulling Interferometry: Comparison of Null Stabilization Approaches .............4 – 2027
6.0805 The SRTM Sub-arcsecond Metrology Camera .................................................................................................4 – 2037
6.0806 Space Based GMTI Using Scanned Pattern Interferometric Radar (SPIR).......................................................4 – 2047
6.0807 Converting from a Lab Experiment to a Flight Instrument .................................................................................4 – 2057
6.0808 Technology Development for the Space Interferometry Mission (SIM) – Status and Plans ..............................4 – 2067
6.0809 Real-time Command, Data and Control Concepts for the Instrument on the Space Interferometry Mission .....4 – 2083
6.0810 Integrated Dynamics and Controls Modeling for the Space Interferometry Mission (SIM) ................................4 – 2089
6.0811 White Light Fringe Estimation: Algorithms, Error Sources, and Mitigation Strategies .......................................4 – 2103



Table of Contents

xv

Volume 5
6.09 Infrared Systems
              Session Organizer: Benny Tomlinson, Air Force Research Laboratory
6.0901 The Passive Sensor Subsystem for DITP  Current Status and Projected Performance....................................5 – 2113
6.0902 Advanced Cryogenic Technology for Space Based Infrared Surveillance and Stored Cryogens......................5 – 2121
6.0903 High Operating Temperature FPAs for Lighter, Lower Power Satellite Surveillance in the Infrared..................5 – 2137
6.0904 Raytheon 95K High Efficiency Cryocooler Program..........................................................................................5 – 2149
6.10 Data Fusion
              Session Organizer: Neil Gordon
              Session Organizer: Simon Maskell, DERA
6.1001 MFR  IRST Integration in the Naval Environment..............................................................................................5 – 2155
6.1002 Efficient Data Fusion For Multi-Sensor Management ........................................................................................5 – 2161
6.1003 Asynchronous Multi-sensor Tracking in Clutter with Uncertain Sensor Locations.............................................5 – 2171
6.1004 Measurement Fusion for Target Tracking Under Bandwidth Constraints ..........................................................5 – 2179

Track 7: Spacecraft Avionics, Systems, and Technologies
              Track Organizer: John R. Samson, Jr., Honeywell Inc.
              Track Organizer: Leon  Alkalai, Jet Propulsion Laboratory, Caltech
7.01 Onboard Processing Architectures and Interconnect Technologies
              Session Organizer: John Samson, Jr., Honeywell Inc.
              Session Organizer: Edward Prado, Honeywell Inc.
7.0101 Level-0 Telemetry Collection for Spacecraft Command and Data Handling Subsystems .................................5 – 2191
7.0102 A Standard Product Approach to Spaceborne Payload Processing..................................................................5 – 2199
7.0103 Networking Intelligent Components to Create Intelligent Spacecraft.................................................................5 – 2209
7.0104 Reconfigurable Semi-Virtual Computer Architecture for Long Available Small Space Vehicles........................5 – 2217
7.0105 A Hybrid PCI / VME Architecture for Space ......................................................................................................5 – 2227
7.02 Onboard Signal and Data Processing Technologies
              Session Organizer: Neal Schneier, Aristos Logic
7.0201 A Systematic-DSP for Satellite On-Board Application .......................................................................................5 – 2233
7.0202 Multiprocessor Digital Signal Processing on Earth Orbiting Scatterometers .....................................................5 – 2241
7.0203 Radiation Hardened PowerPC 603e ™ Based Single Board Computer............................................................5 – 2249
7.0204 The RAD750 – A Radiation Hardened PowerPC Processor for High Performance Spaceborne Applications..5 – 2263
7.03 Memory Technologies for Space Systems
              Session Organizer: Scott Tyson, Scott Tyson
7.0301 Radiation Hardened Memory Development at Honeywell .................................................................................5 – 2273
7.0302 Radiation Hardened Memories for Space Applications .....................................................................................5 – 2281
7.0303 Chalcogenide-Based Non-Volatile Memory Technology ...................................................................................5 – 2289
7.0304 SONOS Nonvolatile Semiconductor Memories for Space and Military Applications .........................................5 – 2295
7.04 Evolvable Hardware for Space Systems
              Session Organizer: Taher Daud, Jet Propulsion Laboratory, Caltech
7.0401 Evolution of Analog Circuits on a Programmable Analog Multiplexer Array ......................................................5 – 2301
7.0402 Evolutionary Mechanisms for Smart On-board Adaptive Sensing applied to the MECA Electrometer ..............5 – 2309
7.0403 Experiments on the Evolution of Digital to Analog Converters ..........................................................................5 – 2321
7.0404 In-Situ Evolution of a Reconfigurable Antenna..................................................................................................5 – 2333
7.0405 Modular Telecommunication Satellite Network using On-Orbit Telerobotic Assembly ......................................5 – 2339
7.0406 An Absolute High Performance, Self-Calibrating Optical Rotary Positioning System........................................5 – 2363



Table of Contents

xvi

7.05 Low Power Electronics for Space-Based Onboard Processing
              Session Organizer: Warren Snapp, Boeing
7.0501 Low Power 0.25 ASIC Technology for Space Applications ...............................................................................5 – 2375
7.06 Packaging Electronics for Space – Chips, Modules, Boards, Chassis, and Spacecraft
              Session Organizer: Bill Bjorndahl, TRW
7.0601 New Technologies for Board Level Interconnect and Packaging ......................................................................5 – 2385
7.0602 Dimpled Ball Grid Array Qualification Testing for Space Flight Applications .....................................................5 – 2391
7.07 Hardware and Software Fault Tolerance for Space-Based Applications
              Session Organizer: Robert Ferraro, Jet Propulsion Laboratory, Caltech
7.0701 Goal-Based Fault Tolerance for Space Systems using the Mission Data System ............................................5 – 2401
7.0702 Using Model-Based Reasoning for Autonomous Instrument Operation ............................................................5 – 2411
7.0703 Onboard Guarded Software Upgrading: Motivation and Framework.................................................................5 – 2421
7.0704 The Effect of Faults on Plasma Particle Detector Data Reduction ....................................................................5 – 2427
7.0705 A Reliable Infrastructure Based On COTS Technology For Affordable Space Application ...............................5 – 2435
7.08 Neural Networks, Fuzzy Logic, and Hybrid Systems in Space Applications
              Session Organizer: Jacek Zurada, University of Louisville
7.09 Extreme Environment Electronics
              Session Organizer: Jagdish Patel, NASa/Jet Propulsion Laboratory, Caltech
              Session Organizer: Elizabeth Kolawa, Jet Propulsion Laboratory, Caltech
7.0901 Extreme Temperature (-170C to  125C) Electronics for Nanorover Operation..................................................5 – 2443
7.0902 Semiconductor Device Reliability in Extreme High Temperature Space Environments ....................................5 – 2457

Track 8: Spacecraft and Launch Vehicle Systems and Technolologies
              Track Organizer: Christine M. Anderson, USAF Phillips Lab (PL/VT)
              Track Organizer: Alok Das, AFRL/VSC
8.01 Enabling Technologies for Micro/Nano Spacecraft
              Session Organizer: Michael Stallard, The Aerospace Corporation
8.0101 High-Temperature Superconductor-Magnet Momentum Wheel for Micro Satellite ...........................................5 – 2463
8.0102 An Ultra Low Weight/Low Cost Three Axis Attitude Readout System for Nano-Satellites.................................5 – 2469
8.0103 Micro-wheels for Attitude Control and Energy Storage in Small Satellites ........................................................5 – 2483
8.0104 Micro-Satellite Ground Test Vehicle for Proximity and Docking Operations Development................................5 – 2493
8.0105 DS1 Ion Propulsion Emissions Characterization ...............................................................................................5 – 2505
8.0106 GPS Micro Navigation and Communication System for Clusters of Micro and Nanosatellites ..........................5 – 2515
8.0107 A Third Generation, Highly Monitored, Micromachined Quartz Rate Sensor for Safety-Critical Vehicle Stability Control
......................................................................................................................................................................................5 – 2523
8.0108 AeroAstro’s X-Band Transponder – Meeting the Communication Needs of Tomorrow’s Small Spacecraft ......5 – 2535
8.02 Materials for Future Space Systems
              Session Organizer: Suraj Rawal, Lockheed Martin Astronautics
8.0201 Developments in Elastic Memory Composite Materials for Spacecraft Deployable Structures .........................5 – 2541
8.0202 Novel Composites for Space Microelectronics and Optics ................................................................................5 – 2549

8.03 Launch Options for Micro/Nano Satellites
              Session Organizer: Ruth Moser, The Aerospace Corporation
8.0301 Small Payload Orbit Transfer (SPORT) System: Lowering Launch Cost without Increased Risk .....................5 – 2555
8.0302 EELV Secondary Payload Adapter (ESPA): Providing Increased Access to Space .........................................5 – 2563



Table of Contents

xvii

8.04 21st Century Spacecraft and launch Vehicle Systems and Tech
              Session Organizer: Alok Das, AFRL/VSC
8.0401 StarTram:  A New Approach for Low-Cost Earth-to-Orbit Transport .................................................................5 – 2569

Track 9: Air Vehicle Systems and Technologies
              Track Organizer: T. Glenn Coleman, Edwards AFB
9.01 Air Vehicle Flight Testing
              Session Organizer: Thomas Coleman, Edwards AFB
              Session Organizer: Christian Rice, Naval Air Systems Command
9.0101 Flight Testing of the F/A-18E/F Automatic Carrier Landing System ..................................................................5 – 2593
9.0102 Web-Based Flight Test Training & Mishap Investigation Support .....................................................................5 – 2613
9.0103 SUU-25F/A Dispenser Pod Flight Test Program on the F/A-18A Aircraft..........................................................5 – 2623
9.0104 The Computer Replacement Program for the Joint Surveillance Target Attack Radar System.........................5 – 2629
9.0105 YCH-60 Airborne Mine Counter-measures Proof of Concept Demonstration....................................................5 – 2639
9.0106 The Engine Air-Start test of XF-2 ......................................................................................................................5 – 2649



Table of Contents

xviii

Volume 6
9.02 Air Vehicle Guidance and Control
              Session Organizer: David Doman, Air Force Research Laboratory
9.0201 Adaptive Guidance Systems for Hypersonic Reusable Launch Vehicles ..........................................................6 – 2657
9.0202 Adaptive Guidance and Control for Autonomous Launch Vehicles ...................................................................6 – 2669
9.0203 Dynamic Inversion-Based Adaptive/Reconfigurable Control of the X-33 on Ascent..........................................6 – 2683
9.0204 Unmanned Air Vehicles: New Challenges in Design .........................................................................................6 – 2699

Track 10: Software and Computing
              Track Organizer: Nancy L. Crowley, Cerebus Corporation
10.01 Information Warfare
              Session Organizer: William Wolf, AFRL, Information Directorate
10.0101 A Benchmark Evaluation of Network Intrusion Detection Systems..................................................................6 – 2705
10.0102 Data Embedding in Audio Signals ...................................................................................................................6 – 2713
10.02 Agent-Based Systems for Aerospace
              Session Organizer: Sanda Mandutianu, Jet Propulsion Laboratory, Caltech
10.0201 Automated Threat Response Using Intelligent Agents (ATRIA) ......................................................................6 – 2721
10.0202 The Real-Time ObjectAgent Software Architecture for Distributed Satellite Systems .....................................6 – 2731
10.0203 A Process for Introducing Agent Technology into Space Missions..................................................................6 – 2743
10.0204 Distributed, Autonomous Control of Space Habitats .......................................................................................6 – 2751
10.0205 Operations Assistants for the Manned Space Program...................................................................................6 – 2763
10.0206 Dynamic Control of the WIND CFD Code .......................................................................................................6 – 2775
10.0207 Multi-Agent System for Formation Flying Missions..........................................................................................6 – 2793
10.0208 Implementing a Multi-agent Systems Approach to Collaborative Autonomous Manufacturing Operations .....6 – 2803
10.0209 ICDM: An Architecture and Toolkit in Support of Agent-Based, Decision-Support Applications......................6 – 2813
10.03 Software Development Methodologies
              Session Organizer: Joseph Urban, Arizona State University
10.0301 Comments on Modified Condition/Decision Coverage for Software Testing ...................................................6 – 2821
10.04 Advanced Computational Methods
              Session Organizer: Randy Haupt, Utah State University
10.0401 Advances in Computational Resiliency ...........................................................................................................6 – 2829
10.05 Component-based Software Development
              Session Organizer: Jon Whittle, NASA Ames Research Center
              Session Organizer: John Penix, NASA Ames Research Center
10.0501 Developing and Validating Thousands of Executable Finite State Machines ..................................................6 – 2837
10.0502 Object-Oriented Executives and Components for Fault Tolerance..................................................................6 – 2849
10.0503 Automated Reuse Support for Design of Embedded Avionics Systems..........................................................6 – 2857
10.0504 The Real Cost of COTS ..................................................................................................................................6 – 2863
10.0505 COTS-based OO-Components Approach for Software Inter-operability and Reuse.......................................6 – 2871
10.0506 A Software Architecture for Intelligent Synthesis Environments......................................................................6 – 2879
10.0507 A Component Based Implementation of Agents and Brokers for Design Coordination...................................6 – 2889
10.0508 Improving System Reliability Via Rigorous Software Modeling: The UML Case .............................................6 – 2897



Table of Contents

xix

Track 11: Diagnostics, Prognostics, and Health Management for Aerospace Applications
              Track Organizer: Andrew J. Hess, NAVAIR 4.4.2
              Track Organizer: David L. Kleinman, Naval Postgraduate School
11.01 Ground Support and Information Management
              Session Organizer: David Kleinman, Naval Postgraduate School
11.0101 ICEMS: A Platform for Advanced Condition-Based Health Management........................................................6 – 2909
11.0102 Advanced Test Cell Diagnostics for Gas Turbine Engines ..............................................................................6 – 2915
11.0103 The Revolution of the Aircraft Engine Ground Maintenance Station ...............................................................6 – 2927
11.02 Advanced Sensor Technologies
              Session Organizer: Frank Gass, Pratt & Whitney
11.0201 Wideband Fiber Optic Vibration Measurement System Prototype Evaluation.................................................6 – 2937
11.03 Advanced Reasoner and Information Fusion Technologies
              Session Organizer: William Scheuren, DARPA
11.0301 Hybrid Reasoning for Prognostic Learning in CBM Systems ..........................................................................6 – 2957
11.0302 A General Prognostic Tracking Algorithm for Predictive Maintenance ............................................................6 – 2971
11.0303 Assessment of Data and Knowledge Fusion Strategies for Prognostics and Health Management.................6 – 2979
11.0304 BEAM: Technology for Autonomous Self-Analysis..........................................................................................6 – 2989
11.0305 Case Study Methodology for Information Fusion Interface Definition..............................................................6 – 3003
11.0306 Data and Information Fusion for Gas Path Debris Monitoring .........................................................................6 – 3017
11.0307 An Evolvable Tri-Reasoner IVHM System.......................................................................................................6 – 3023
11.04 Fixed Wing and/or Rotary Wing Program Applications
              Session Organizer: Andrew Hess, NAVAIR 4.4.2
11.0401 The IMD HUMS as a Tool for Rotorcraft Health Management and Diagnostics..............................................6 – 3039
11.0402 A USN Development Strategy and Demonstration Results for Propulsion and Mechanical Systems .............6 – 3059
11.0403 F/A-18E/F F414 Advanced Inflight Engine Condition Monitoring System (IECMS) .........................................6 – 3069
11.05 Cost Benefits and Operational Experiences
              Session Organizer: Rebecca Ahne, NAVAIR
11.0501 HUMS – The Benefits – Past, Present and Future..........................................................................................6 – 3083
11.0502 Writing A Convincing Cost Benefit Analysis to Substantiate Autonomic Logistics...........................................6 – 3095
11.0503 Extending FMECA – Health Management Design Optimization for Aerospace Applications ..........................6 – 3105
11.06 Model Based Prognostics and Useful Life Remaining Predictions
              Session Organizer: Michael Roemer, Impact Technologies, LLC
11.0601 Anomaly Detection for Advanced Military Aircraft Using Neural Networks ......................................................6 – 3113
11.0602 Anomaly Detector Fusion Processing for Advanced Military Aircraft...............................................................6 – 3125
11.0603 Development of Diagnostic and Prognostic Technologies for Aerospace Health Management Applications..6 – 3139
11.0604 Model-based Predictive Diagnostics for Electrochemical Energy Sources......................................................6 – 3149



Table of Contents

xx

Volume 7
11.07 Space Systems Applications of Diagnostics and Prognostics
              Session Organizer: Daniel Clancy, NASA Ames/Caellum Research
11.0701 Turbine Engine Research in the United States Air Force ................................................................................7 – 3165
11.0702 Diagnostics for Active Management of Aircraft System Failures .....................................................................7 – 3179
11.0703 Basic System Identificaton for Condition Monitoring of Turbopumps ..............................................................7 – 3189
11.0704 Time-Scale Local Approach for Vibration Monitoring ......................................................................................7 – 3201
11.0705 Detection And Diagnosis Of Changes in the Time-Scale Eigenstructure for Vibrating Systems ....................7 – 3211
11.08 21st Century Aerospace Health Management Systems and Technologies
              Session Organizer: Andrew Hess, NAVAIR 4.4.2
11.0801 Use and Benefit of Seeded Fault Testing in Development of Advanced Diagnostic and Prognostic Algorithms7 – 3221
11.0802 An Integrated Diagnostics Virtual Test Bench for Life Cycle Support..............................................................7 – 3235
11.0803 Applications of Microsystems and Signal Processing for Wiring Integrity Monitoring......................................7 – 3247
11.0804 Development of a Smart Wireless Networkable Sensor for Aircraft Engine Health Management ...................7 – 3255
11.0805 Damage Identification by NSMS Blade Resonance Tracking in Mistuned Rotors...........................................7 – 3263
11.0806 Optimizing Model Size in Diagnosing Complex Aerospace Systems ..............................................................7 – 3279
11.0807 Autonomous PHM with Blade-Tip Sensors: Algorithms and Seeded Fault Experience...................................7 – 3287

Track 12: Mission Operations Concepts, Support Systems, & Technologies
              Track Organizer: Gary L. Spradlin, Jet Propulsion Laboratory, Caltech
12.01 Spacecraft Control and Management Technologies
              Session Organizer: Robert Ames, INTELSAT
12.0101 Developing a Concept of Operations: Enabling Improvement.........................................................................7 – 3297
12.0102 Mitigating Interference into Communication Satellites.....................................................................................7 – 3307
12.02 Space Operations Systems, Services, and Data Processing
              Session Organizer: John Carraway, John B. Carraway
              Session Organizer: Elaine Hansen, Colorado Space Grant Consortium
12.0201 Test Like You Fly.............................................................................................................................................7 – 3313
12.0202 Automated Rover Sequence Report Generation.............................................................................................7 – 3329
12.0203 PTEP: The Parallel Telemetry Processor........................................................................................................7 – 3339
12.0204 Design and Implementation of the NEAR Command Load Generation Process.............................................7 – 3347
12.0205 Experiments with a Real-time Multi-pipeline Architecture for Shared Control .................................................7 – 3353
12.03 New Applications, and Tools for Future Operations
              Session Organizer: Michael Levesque, Jet Propulsion Lab
12.0301 Animated Software Training Via the Internet: Lessons Learned .....................................................................7 – 3367
12.04 Advanced Concepts for Mission Operations
              Session Organizer: Larry Lasher, NASA Ames Research Center
12.0401 Automating Operations for NASA’s Deep Space Network (DSN)....................................................................7 – 3375
12.0402 E-Scheduling the Deep Space Network ..........................................................................................................7 – 3385
12.0403 A Systematic Formulation of Spacecraft Health Management Decisions........................................................7 – 3393
12.0404 DSMS Science Operations Concept ...............................................................................................................7 – 3407

12.05 Open Source Software Solutions for Space Support
              Session Organizer: Patrice Cappelaere, Interface & Control Systems
12.0501 SCL Open Source  One Year Later  Lessons Learned ...................................................................................7 – 3413



Table of Contents

xxi

12.0502 A Space Solar Power Workshop .....................................................................................................................7 – 3419

Track 13: Tools and Processes for Aerospace Systems Development
              Track Organizer: David S. Eccles, The Aerospace Corp
              Track Organizer: Todd J. Mosher, The Aerospace Corporation
13.01 Design Optimization Tools, Methods, and Processes
              Session Organizer: Todd Mosher, The Aerospace Corporation
13.0101 Design-Based Mission Operation ....................................................................................................................7 – 3429
13.02 Modeling, Simulation and Analysis for Real World Aerospace Systems
              Session Organizer: Steve Fiedler, Air Force Research Laboratory
13.0201 A Statistics of Rare Events Method for Transportation Systems .....................................................................7 – 3443
13.0202 Automated Incremental Design FMEA ............................................................................................................7 – 3451
13.0203 Multicasting with Advantaged Resources........................................................................................................7 – 3459
13.0204 Relative Orbit Design Tool ..............................................................................................................................7 – 3471
13.0205 Modeling and Simulation Tools for Rapid Space System Analysis and Design ..............................................7 – 3479
13.03 Systems and Processes for Capture and Re-use of Technical Data
              Session Organizer: Joel Sercel, California Insitute of Technology
13.0301 Wearable Computers for NASA Applications ..................................................................................................7 – 3489
13.0302 Lessons Learned Using Software-Assisted Systems Engineering on Large Satellite Development Contracts - Paper withdrawn

13.04 Advanced Engineering Environments
              Session Organizer: Stephen Wall, Jet Propulsion Laboratory, Caltech
              Session Organizer: Patricia Liggett, Jet Propulsion Laboratory, Caltech
13.0401 A Virtual Collaboration Testbed (VCT) for Joint Campaign Battle Management and Mission Planning ..........7 – 3507
13.0402 Developing an Efficient Space System Rapid Design Center .........................................................................7 – 3517
13.0403 Fusion, Visualization and Analysis Framework for Large, Distributed Data Sets ............................................7 – 3523
13.0404 Mining the Gold of Human Knowledge ............................................................................................................7 – 3531
13.0405 Development and Utilization Status of NASAs Advanced Engineering Environment – ISE ............................7 – 3537
13.0406 Synthetic Environments for Simulated Missions..............................................................................................7 – 3549
13.0407 Distributed Collaborative Environments for the 21st Century Laboratory.........................................................7 – 3557
13.0408 NASA Goddard Space Flight Center Virtual System Design Environment......................................................7 – 3567

Track 14: Government Plans and Policies
              Track Organizer: Bob Profet, Trans-Spectrum Corporation
              Track Organizer: Chip Smith, Directed Technologies, Inc.
14.01 Government Intelligence Policies
              Session Organizer: Chip Smith, Directed Technologies, Inc.
14.0101 Government Intelligence Policies Panel ..........................................................................................................7 – 3581

14.02 Gossamer Spacecraft Programs and Technology
              Session Organizer: Artur Chmielewski, Jet Propulsion Laboratory, Caltech
              Session Organizer: Melvin Montemerlo, NASA Headquarters
              Session Organizer: Christopher Moore, NASA Langley
14.0201 NASA’s Gossamer Spacecraft Technology Program ......................................................................................7 – 3581
14.0202 NOAA Solar Sail Programs .............................................................................................................................7 – 3583
14.0203 Gossamer Spacecraft Technology for Space Solar Power Systems...............................................................7 – 3585
14.0204 Astronaut Construction of Large Aperture Structures in Space.......................................................................7 – 3591



Table of Contents

xxii

14.0205 NASA’s Large Telescope Systems Initiative ...................................................................................................7 – 3593
14.0206 Solar Sail Technology at NASA.......................................................................................................................7 – 3595
14.0207 Solar Sail Technology in NASA’s Advanced Spacecraft Technology Program ...............................................7 – 3597
14.0208 Launching a 25-Meter Space Telescope.........................................................................................................7 – 3599
14.03 Structure & Evolution of the Universe: The NASA Program
              Session Organizer: Steven Horowitz, NASA HQ
14.0301 The Laser Interferometer Space Antenna Mission ..........................................................................................7 – 3613
14.0302 Gamma-Ray Large Area Space Telescope (GLAST) Mission ........................................................................7 – 3621
14.0303 The Constellation X-ray Mission: Exploring the Mysteries of Matter in the Universe.......................................7 – 3629
14.0304 NASA Structure and Evolution of the Universe Theme: Science Overview.....................................................7 – 3637
14.0305 ACCESS: Advanced Cosmic-ray Composition Experiment for the Space Station ..........................................7 – 3643
14.04 Industry, Government, and University Partnerships and Outreach
              Session Organizer: Eugene Gregory, University of Illinois at Urbana-Champaign
14.0401 The NIST MEL: Assisting Aerospace Manufacturing through Measurements and Standards.........................7 – 3655
14.0402 An Overview of NASA’s Intelligent Systems Program.....................................................................................7 – 3661
14.05 Military-Industry Technology Development Partnerships
              Session Organizer: Eric Hendricks, SSCSD
14.0501 Military-Industry Technology Development Partnerships Panel ......................................................................7 – 3665
14.06 Aerospace Education Projects & Policies
              Session Organizer: Christopher Kitts, Santa Clara University
14.0601 Project Aria: Space Systems Research, Education and Public Outreach at Washington University...............7 – 3665
14.0602 Taking Atomic Force Microscope Advances to the University Classroom.......................................................7 – 3673
14.0603 Student Antenna Design for a Nanosatellite....................................................................................................7 – 3683


