AIAA Space and Astronautics
Forum and Exposition 2017

Held at the AIAA SPACE Forum 2017

Orlando, Florida, USA
12 - 14 September 2017

Volume 1 of 4

ISBN: 978-1-5108-5185-6



Printed from e-media with permission by:

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

proceedings

.com

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

The contents of this work are copyrighted and additional reproduction in whole or in part
are expressly prohibited without the prior written permission of the Publisher or
copyright holder. The resale of the entire proceeding as received from CURRAN is
permitted.

For reprint permission, please contact AIAA’s Business Manager, Technical Papers.
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA.



TABLE OF CONTENTS

VOLUME 1

COL-01: LOW EARTH ORBIT AND CISLUNAR HABITATION

Towards an Interplanetary Spaceship: The Potential Role of Long-Duration Deep Space Habitation and
Transportation in the Evolution and Organization of Human Spaceflight and Space Exploration (AIAA 2017-

5100) ..ttt bbb bbb S £ E e hE b b E b E bbb E e h R eSS E bbb E bbbt 1
Alexander MacDonald

Progress and Plans for SNC’s NextSTEP-2 Deep Space Habitat (AIAA 2017-5102) ........ccceiiirniiieienininissieeee s 6
Jeffrey Valania

Single-Person Spacecraft: Progress Toward Flight Testing (AIAA 2017-5103) ......ccooiiiiiieiiniiictieieiersse et 13

Brand N. Griffin, Robert Rashford, Josh Lutter, Caleb Woo, Robert Bousquet, Mark Klappenberger, Mark Belz, Erin Wolf, Samuel
Gaylin, David Harvey, M. Stephens, Barry W. Finger

Vanguard: A Common Habitable Module for Future Space Endeavors (AIAA 2017-5104) .......cccccvrirrieeeieienisesseessesisseseesesssesseseses 29
Lemuel D. Carpenter, David L. Akin

COL-02: ARTIFICIAL GRAVITY AND ENABLING LIFE SUPPORT

An Approach for Development and Deployment of Artificial Gravity in Deep Space Exploration Architectures

(ATAA 20L7-5139) ...ttt ettt b et s bbb b2 2288 bbb 86 A b h e E e E b4 E £ L8 h e h e E b E £ AR bbbt 40
James M. Engle, Torin K. Clark

Electrodynamic Gravity Generator for Artificial Gravity Modules (ATAA 2017-5140)........cccceiirrreiinineniisee st 52
Predrag Jevtovic

Design and Control of Growth Adaptable Artificial Gravity Space Habitat (AIAA 2017-5141).......ccccconiiicieiniereeeeeesee s 72
Raman Goyal, Tyler Bryant, Manoranjan Majji, Robert E. Skelton, Anthony Longman

Key Gaps for Enabling Plant Growth in Future Missions (ATAA 2017-5142) .......cccccceieririrreeeieereseesesssessssee s sssssssessssssssssesesessssnes 87

Molly S. Anderson, Daniel Barta, Grace Douglas, Brian Motil, Gioia Massa, Ralph Fritsche, Ray Wheeler, Charles Quincy,
Matthew Romeyn, Anthony Hanford

Plant Growth Optimization by Vegetable Production System in HI-SEAS Analog Habitat (AIAA 2017-5143) .....ccccoeveivrvrervnnennns 105
Joshua W. Ehrlich, Gioia Massa, Raymond Wheeler, Tracy R. Gill, Charles Quincy, Luke Roberson, Kim Binsted, Robert Morrow

COL-03: CONSTRUCTION

Archinaut: In-Space Manufacturing and Assembly for Next-Generation Space Habitats (AIAA 2017-5227) .......cccovvvnicncennnne. 118
Simon Patane, Eric R. Joyce, Michael P. Snyder, Paul Shestople

Investigation of Embedded Resistive Heating for High Strength Adhesive Bonding of Modular Space Structures
(ATLAA 2007-5228) ..ottt sttt sttt ettt e st ese e e e et e b e se st e e e et e b e Re R e e e e e b e b e E e st e b b e b e R et E e b e b e Rt At E A e ke R e e At e e b b e bR et et b bR R e ettt e 128
Brandon P. Smith, Mark Tuttle, Santosh Devasia

COL-04: HUMAN FACTORS

Biomedical Monitoring of Spaceflight Participants During Suborbital Flights Via Agile Architecture (AIAA 2017-

B2B8) .. euereeeteee etttk h AR E AR RS R £ R SRR E £ AR R R RS E bbb 135
Yash B. Mehta, Ondrej Doule

Integrated Display and Environmental Awareness System - System Architecture Definition (AIAA 2017-5269) .........c.cocveverinenne 149
Ondrej Doule, David Miranda, Jake Hochstadt

Envisioned Concept of Operations for Beyond Low-Earth Orbit: The Collaborative Decision Making Between

Human and Cognitive ASSIStANT (ATAA 2017-5270) ......ceiriririiereeirieisieietes ettt bt bbb bt e ekt e st bbbt et et b b b et st b bbb s 163
Guliz Tokadli, Michael C. Dorneich

COL-05: SPACE SETTLEMENT

Mass Flows, Flow Control, and Tradeoffs for a Spectrum of Multistage Evolving Space Farms (AIAA 2017-5363)......cccccccvveeenne. 173
Bryce L. Meyer

Made In Space Archinaut: Key Enabler for Asteroid Belt Colonization (ALAA 2017-5364) .......ccccoirrieiininrneeee e 220
Eric R. Joyce, Max Fagin, Paul Shestople, Michael P. Snyder, Simon Patane

Applications for the Archinaut In Space Manufacturing and Assembly Capability (AIAA 2017-5365) ........ccceveirnnerieninnieeen 228
Justin Kugler, Juliana Cherston, Eric R. Joyce, Paul Shestople, Michael P. Snyder

Development of a Sustainable Earth Orbit ECONOmMY (ATAA 2017-5366) ........ccccciuririrrreiieririsisiseesissseesssesssesssessesesesessssssesssessssssssssesenes 242
Michael P. Snyder, Jan Clawson, Eric R. Joyce, Simon Patane, Dexter R. Becklund

Exploration Systems Requirements to Establish a Sustainable Human Presence on Mars (AIAA 2017-5367)......c.cccoeeeenirenirinenenes 247

Elizabeth Marandola, Amy Comeau, Glynn Smith, Noah Gordon, Michael Weiss, Reshef Elisha, Steven Zusack, Benjamin Hilker,
Kevin LeCaptain, Luis P. Podesta, Sarag Saikia



EXPL-01: HUMAN EXPLORATION IN LEO AND CISLUNAR SPACE

Orion European Service Module (ESM) Development, Integration and Qualification Status (AIAA 2017-5144)........cccccceervrvrrrrenne. 284
Philippe Berthe, Ann Over, Michelle Picardo, Anthony Byers
Innovative Test Operations to Support Orion and Future Human Rated Missions (ATAA 2017-5145) .........ccouvvicmennnnniceenas 294

Rafael Garcia, William Koenig, Richard Harris, Michael See, Jill Dobson, Scott Norris

Using MBSE in Feasibility Study by Developing a Reference Architecture for a Deep Space Habitat (AIAA 2017-

L2312 OSSOSO PRTSRRRRTN 310
Chad L. Davis, R. Sega

An Extensible and Affordable Exploration Architecture Utilizing the Deep Space Gateway (AIAA 2017-5147) ......ccccovvevvnivcnene. 324
Matthew Duggan, James M. Engle, Travis A. Moseman, Xavier Simon

Building an Economical and Sustainable Lunar Infrastructure to Enable Lunar Industrialization (AIAA 2017-

BLAB) .ttt bbb h R R £ AR R R £ £ SRR AR £ £ AR R R R £ £ SR E R R £ £ R EeE R oA AR R E RS R b e bR R e e b bRt n bbb e nn 338

) Allison F. Zuniga, Mark F. Turner, Daniel Rasky, Mike Loucks, John Carrico, Lisa Policastri

EXPL-02: IN-SITU RESOURCE UTILIZATION (ISRU)

Testing and Modeling of the Mars Atmospheric Processing Module (ATAA 2017-5149) .......cccouvireeieiinrineereeseseeeese e 355
Anthony C. Muscatello, Paul E. Hintze, Anne J. Meier, Jon Bayliss, Rene Formoso, Malay Shah, Bruce Vu, Rupert Lee, Elspeth M.
Petersen, Ricardo M. Gomez, Jared J. Berg, Alexander R. Walts

Mars ISRU Pathfinder Regolith Autonomous Operations - Modeling and Systems Integration (AIAA 2017-5150)......cccccccvveeennne. 370
Ilvan Townsend, Anthony C. Muscatello, David Dickson, Laurent Sibille, Andrew Nick, Kurt Leucht, Gabor Tamasy

EXPL-03: LIFE SUPPORT SYSTEMS

NASA Advanced Explorations Systems: 2017 Advancements in Life Support Systems (AIAA 2017-5152) .......cccccovvnvnnicricnnnnne 382
Walter Schneider, Sarah A. Shull
Novel Liquid Sorbent CO2 Removal System for Microgravity Applications (AIAA 2017-5153) .......cccccerirrrneeiiinnneeeneses e 391

Tanya Rogers, Shayne Westover, John Graf

Current and Future Developments of the Medipix Technology for Space Radiation Monitoring and their

Radiation Missions/Platforms (ATAA 2017-5155)......c.cuciiiiiiieteeiieirisietes ettt bbb bttt b ettt e bbbt b bt 396
Edward J. Semones, Catherine D. McLeod

EXPL-04: ADVANCED PROPULSION AND POWER SYSTEMS

Robust Exploration and Commercial Missions to the Moon Using LANTR Propulsion and In-Situ Propellants

Derived from Lunar Polar Ice (LP1) DepoSits (ALAA 2017-5272) .......ccoeiiiiiiieieiirieieietiet sttt sttt 400
Stanley K. Borowski, Stephen W. Ryan, Laura M. Burke, David R. McCurdy, James E. Fittje, Claude R. Joyner

Enabling Multiple Abort Strategies Using the NTP Approach for Human Mars Missions (AIAA 2017-5273) ......cccccccevvivnresrsennnns 436
Claude R. Joyner, Timothy S. Kokan, Daniel J. Levack, James Horton, Frederick Widman

Compensating for Cryogenic Propellant Boiloff for a Cargo Mission to Mars (AIAA 2017-5274) .......ccccevvinnneieieninnseee s 453
Thomas M. Perrin, James G. Casler

Fusion-Enabled Pluto Orbiter and Lander (ALAA 2017-5276)........cccuueeiiirinieieiirisisieieiet sttt 463

Stephanie J. Thomas, Michael Paluszek, Samuel Cohen

EXPL-05: IN-SPACE MANUFACTURING AND ASSEMBLY

NASA’s In-Space Manufacturing Project: Development of a Multimaterial Fabrication Laboratory for the
International SPace StAtionN (ALAA 2017-5277).....ccc ettt b bbb bbbt bbb bbb bbbt b bbbt n bbbt nas 474
Tracie J. Prater, Mary J. Werkheiser, Alexander Jehle, Frank Ledbetter

Effect of Acrylonitrile Butadiene Styrene Melt Extrusion Additive Manufacturing on Mechanical Performance in

ReduCed Gravity (ALAA 2017-5278) .....ccouoiiieieieitirieieieieie ettt ettt b b s st £ bbb s £t bbb eh e b e b e b e R Rt s e e b b e bt e b bbbt b et 489
Derek Thomas, Michael P. Snyder, Matthew Napoli, Eric R. Joyce, Paul Shestople, Todd Letcher

NASA Centennial Challenge: 3D-Printed Habitat (ATAA 2017-5279)........ccccciiiiiitieeieie sttt 499
Monsi C. Roman, Tony Kim, Tracie J. Prater, Robert P. Mueller

Roles for Space Assembly and Servicing in an Affordable Human Exploration Architecture (AIAA 2017-5280)........ccccccevruririnncne. 508
David L. Akin

The Sunflower: A Modular and Hexagonally Symmetric SEP Cargo Transport Spacecraft (AIAA 2017-5281)........ccccoeverieninnnne 520

Otto Lyon, Ethan Gasta, John Robertson, Afsheen Sajjadi, Benjamin Lewson, Maxwell Woody, Matthew Gorban

EXPL-06: MARS TRANSIT SYSTEMS

Single-Cycler Trajectory Options for Mars Exploration (ATAA 2017-5282) ........ccccuuiiicieniitctieieieses e 542
Brian D. Kaplinger, Armando A. Rolins, Anthony L. Genova, Buzz Aldrin
Sensitivity Analysis of Hybrid Propulsion Transportation System for Human Mars Expeditions (AIAA 2017-5283)........cccccceeenne 548

Patrick Chai, Raymond G. Merrill, Min Qu, Paul D. Kessler, Ryan T. Joyce



The Impact of Mission Duration on a Mars Orbital Mission (ALAA 2017-5284) ..........cccieiinnniiceeisniteicsres e 561
Dale C. Arney, Kevin D. Earle, William Cirillo, Christopher A. Jones, Jordan Klovstad, Melanie Grande, Chel Stromgren

Safe Haven Configurations For Deep Space Transit Habitats (ALAA 2017-5285) .......ccccocirreriiinieieeieerisesie e 577
David V. Smitherman, Tara Polsgrove, Justin W. Rowe, Matthew A. Simon

EXPL-07: ENTRY, DESCENT, AND LANDING

Open-Loop Flight Testing of COBALT Navigation and Sensor Technologies for Precise Soft Landing (AIAA 2017-

L7 ) PSSO TSSOSO S PP T PSP PTPRTEPPPPRTPRPRPIPPPON 588
John M. Carson, Carolina I. Restrepo, Carl R. Seubert, Farzin Amzajerdian, Diego Pierrottet, Steven Collins, Travis O'Neal,
Richard Stelling

Hercules Single-Stage Reusable Vehicle Supporting a Safe, Affordable, and Sustainable Human Lunar & Mars

CamPAIGN (ALAA 2017-5288) .......cuceierireerereiiresietesiesesessssesesesessssesesesesessssesesesessssssasesesessssssasesesesessssesesesssessasesesesessssesesesesessssesesesesessssssesens 597
David R. Komar, Robert Moses

Parametric Study of an Ablative TPS and Hot Structure Heatshield for a Mars Entry Capsule Vehicle (AIAA

2017-5290)
Sarah L. Langston, Christapher G. Lang, Jamshid A. Samareh

Triboelectric Charging Influence on Static Pressure Measurements for Space Re-entry and Launch Vehicles

(ATAA 2007-5291) ...cuiiieiieeieie ittt sttt sttt ettt se e e et e b e s e st e e e e b e R e Re R e e e £ e b e b e R 2Rt e b b e b e R et E e b e RS Re At e A e b e R e R et et e b b e R e R et ettt Eer e ettt e 642
Jaysen Mulligan, Jonathan Reyes, Ryonosuke Ozawa, Kareem Ahmed

EXPL-08: SUPERSONIC RETRO-PROPULSION

Advancing Supersonic Retropropulsion Using Mars-Relevant Flight Data: An Overview (AIAA 2017-5292) ........cccooeeieninnninenene. 656
Robert D. Braun, Brandon Sforzo, Charles Campbell
Processing Infrared Imagery of the SpaceX Falcon First Stage Reentry During CRS-4 Mission (AIAA 2017-5293).......cccccvvvvrveee. 668

Thomas S. Spisz, Jeff C. Taylor, David Gibson, Steve Kennerly, Kwame Osei-Wusu, Gordon Scriven, Tait Pottebaum, Thomas J.
Horvath, Richard Schwartz, Steven Tack, Brett Bush
Advancing Supersonic Retro-Propulsion Technology Readiness: Infrared Observations of the SpaceX Falcon 9
FIrst StAgE (ATAA 2017-5294) .....cuiiiieeieieeieieie ettt sttt ettt sttt sttt e beses e e s e et s e R es e £ b e b e b e st e b s e b e R et e £ s e b e R e At s e e b e b e Re s e e e e et e s s et sttt e bene s 685
Thomas J. Horvath, Vanessa V. Aubuchon, Shann Rufer, Charles Campbell, Richard Schwartz, C. David Mercer, Steven Tack,
Thomas S. Spisz, Jeff C. Taylor, David Gibson, Kwame Osei-Wusu, Steve Kennerly, Gordon Scriven, Tait Pottebaum, Martin Ross

Feasibility of Supersonic Retropropulsion Based on Assessment of Mars-Relevant Flight Data (AIAA 2017-5295).........cccccveenene. 708
Brandon Sforzo, Robert D. Braun
Comparison of Navier-Stokes Flow Solvers to Falcon 9 Supersonic Retropropulsion Flight Data (AIAA 2017-5296) .................... 720

Karl T. Edquist, Ashley M. Korzun, Karen Bibb, Daniel G. Schauerhamer, Edward C. Ma, Peter L. McCloud, Grant E. Palmer,
Joshua D. Monk

Ballistic Reentry of Lifting Capsules at Earth Using Bank Rate Modulation (AIAA 2017-5297) .......cccoeiiniiiccnneinecrieenenes 739
Casey R. Heidrich, Robert D. Braun

EXPL-09: ADVANCED CONCEPTS AND TECHNOLOGIES

Regenerative Fuel Cell Power Systems for Lunar and Martian Surface Exploration (AIAA 2017-5368).........ccccerrreriennnrnicenenn 749
Monica C. Guzik, lan Jakupca, Ryan Gilligan, William R. Bennett, Phillip J. Smith, James Fincannon
Deep Space Autonomous Navigation Options for Future Missions (AIAA 2017-5369) .........ccceeeririririereierinnsiseseeeseseseseeesesessssesesees 767

Stephen R. Steffes, Gregg Barton

High-Altitude Balloon Flight Demonstration of LED-Based NDIR Multi-Gas Sensor for Space Applications (AIAA

2007-5370) ..ttt bR bR E SRR R b £ R h e E e E R £ E R R R R R SR h b bR e bbbttt 774
Michael S. Villar, Kyle Thurmond, Justin Urso, Akshita Parupalli, Erik Ninnemann, Anthony Terracciano, Jayanta Kapat, Subith
Vasu

A Network of Tethered-Underliquid-Vehicle-Carrier Moballs to Explore The Surface of Europa, Titan, And other

Planetary Bodies With LaKes (ATAA 2017-5371) ..ottt e et e bbb st £ b s b et e st £ b se e b e b e e s st s b e b e b e b et et e b et e beb et n bt ee 780
Faranak Davoodi

The Lunar Space Elevator, a Near Term Means to Reduce Cost of Lunar Access (AITAA 2017-5372).......cccccovvinrnecieiennneseneiennns 795
Charles F. Radley

EXPL-10: MISSION ARCHITECTURES (STUDENT DESIGN TEAMS)

Proposal for the Design of a Commercially Enabled LEO/Mars Habitable Module (AIAA 2017-5373).......ccccoevmnnicceeeiennne 808
Benjamin Lyon, Robert B. Scheible, Keith Bahm, Troy E. Bray, Michael A. Crain, Christian M. Dwyer, John W. Mulvaney, Alex
Orellana, Angel Ortiz, Joe Scalora, Evan D. Schwartz, Paul Stellato, Kevin A. Shinpaugh

A Commercially-Enabled Space Station: Ultima Thule (ATAA 2017-5374) .....ccccuriiieeeieririsisiseesesesesssesesessssssesesesssssssesssessssssssesesees 827
David L. Akin, Elisabeth Cutchin, Katelyn Melone, Paige Pruce, Brandi Churchwell, Daniil Gribok, Leandre Jones, Sean Shriner



2017 Caltech Space Challenge - Lunarport: Lunar Extraction for Extraterrestrial Prospecting (LEEP) (AIAA

2007-5375) 1.ttt bbb R E e h R R E R h e E bR E R R R R R h R bbb bbbttt 843
Shane Carberry Mogan, Andrew Kurzrok, Abhishek Anand, Sonia Ben Hamida, Peter Buhler, Daniel Crews, Danielle DeLatte,
Manuel F. Diaz Ramos, Jerome Gilleron, Padraig Lysandrou, Andreas Marquis, Flora Mechentel, Nikhil More, Alexander Reeves,
Isabel Torron, Samuel I. Wald

VOLUME 2

Enabling Deep Space Exploration with an In-Space Propellant Depot Supplied from Lunar Ice (AIAA 2017-5376)..........ccccceune. 856
Sophia Casanova, Jack Henry de Frahan, Vinicius Guimaraes Goecks, Sumud h, Mercedes Herreras Martinez, Nicholas Jamieson,
Therese Jones, Sung Wha Kang, Sydney Katz, Gary Li, Donal O'Sullivan, Daniel Pastor, Nathan Sharifrazi, Bryan Sinkovec,
Joseph D. Sparta, Matthew Vernacchia

Interplanetary Teleoperations Vehicle Architecture for Human Missions to Mars (ALAA 2017-5377) .....cccocoernnnneieiennnieeenenenns 887
Madhu Thangavelu, Alexander Chang

GEPC-01: GREEN ENERGY

Space to Space Power Beaming (SSPB) A Commercial ISS Technology Development, Demonstration, and

Deployment (TD?) MiSSION (ATAA 2017-5105) ...........ovuereeeeeeeereeseessesssessesssssssssesssssssesssssssssssssssssssesssasssssssesssesssesssesssssssssssesssssassssnees 911
Gary P. Barnhard, Daniel Faber

Matrix Design and Algorithm for 3D Printing Material and Cost Reduction (AIAA 2017-5106).........cccccueurreeeinrereseseeienesesneeeens 944
John McMillan, Matt Johnson, Andrew Gabler, Joseph Manning, Jeremy Straub

Development and Design Evolution of an In-Space 3D Printer (AIAA 2017-5107)........cccccuimiiiiieens e 950

Michael Hirsch, Jeremy Straub

HSP-01: SOCIETY AND SPACE

A Match Made for Heaven!? Astrosociological and Astrotheological Aspects of Spaceflight and Religion (AIAA

20075157 ettt ettt ettt bt R Rt e £ AR R AR £ £ R e R oA e RS E SR e R R e Rt SRR e R e R e e £ bR R oAt E £ £ e R e R e e S A e b e Re R e R et e bR e AR et ettt et e e et 965
Michael Waltemathe

Space-Exploration in Teacher Training. Enhancing Science and Technology Awareness in Humanities and Social

Science StUAENTS (ATAA 20L17-5158) .......viuiuiriiriiirieiitieieiei sttt bbbt bbb bbb es bbbttt bbbttt 973
Michael Waltemathe, Elke Hemminger

Centennial Challenges Program Overview: How NASA Successfully Involves the General Public in the Solving of

Current Technology Gaps (ATAA 2017-5159).......cciiiiieiiieieiirie ettt b bbbt b bbbttt 981
Monsi C. Roman, Tony Kim, Janet Sudnik, Rosalind Cylar, Molly Porter, Amy Sivak, Dominique Cavanaugh, Kim Krome

Astrosociology Education and the Future of Space Exploration, Exploitation, and Settlement (AIAA 2017-5160)..........c.ccccccueeene. 1002
Jim Pass

HSP-02: SPACE HISTORY AND POLICY

The Rise of Long-lived Complex Systems (ALAA 2017-5230) .......cvueueueireririsieeieisisisseeesesesesssseesessssssesesesessssssesesessssssssssesssssssssseseseens 1023
Charles T. Vono
Motivation for Air-Launch: Past, Present, and Future (ALAA 2017-5231) .......cccocoiriirreiiiirieeieee et 1032

John W. Kelly, Charles E. Rogers, Gregory T. Brierly, J. C. Martin, Marshall G. Murphy

The Technical and Organizational Failures that Made Possible the Successful Lunar Landing in 1969: Two

Wrongs Don't Make A Right but Three Failures Make a Success (ALAA 2017-5232) ...t 1056
Benjamin G. Davis

Investigation of Predictors of Continuing Technology Development Efforts in NASA's Center Innovation Fund

(CIF) Program (ATAA 2017-5233).......cciriiriitieieietaietsietsteseseeetetetsse st s saseseaebes et et et st esesebesebebeses et s a8 esebebebebeb e bt esese b e b e b et et et et b atsesesebebebanas 1073
Stephanie Booth, Nikolai A. Joseph, John Nelson, Christopher Baker, Jay Falker

1S-01: INTELLIGENT SYSTEMS FOR EXPLORATION

Vision-Based State Estimation for Asteroid Exploration (ATAA 2017-5108) ........ccccueurruereiiiririnreieeinesesessese s 1079
Andres S. Chavez, Nicodemus J. Myhre, Richard J. Prazenica

A Modular, Scalable Avionics Architecture for Future Exploration Missions (ATAA 2017-5109)........cccccourmniricceinneccnens 1096
Christian Fidi, Andrew T. Loveless

A New Algorithm for Star Trackers: Frame Scoring (ALAA 2017-5110) ......ccuirririrririreeenisisieie et 1106

Ali Dogan, Irfan Karagoz

1S-02: INNOVATIVE INFORMATION SYSTEMS

Using Big Data Technologies for Satellite Data Analytics (ATAA 2017-5161)......cccccvvierieririririeeeriereseseseresesessssessesessssssesesssesssseseses 1117
Dennis Mateik, Rohit Mital, Nicholas L. Buonaiuto, Mark Louie, Craig Kief, Jim Aarestad
Augmenting Space Technology Program Management with Secure Cloud & Mobile Services (AIAA 2017-5162).......cccccvuevenene. 1127

Robert F. Hodson, Christopher Munk, Adelle Helble, Martin Press, Cory George, David G. Johnson



Synthesizing FDIR Recovery Strategies from Non-Deterministic Dynamic Fault Trees (AIAA 2017-5163) .......ccccveeieririrrieeienens 1140
Sascha Muiller, Andreas Gerndt, Thomas Noll

Deep Convolutional Neural Networks for Modeling Patterns of Spaceborne Interferometric SAR Systems Signals

(ATAA 2017-5L164) ..ottt ettt sttt et et e e et e be s e ses e se e e be s a8 e e se et s e R a8 e e e e e e e b e s et e e S e b e b e R es S e b e b e R eE e e e e e bR e R e Rtttk et b ettt et bRt es 1150
Basil A. Massinas, Anastasios Doulamis, Nikolaos Doulamis, Eftychios Protopapadakis, Demitris Paradissis

1S-03/SSEE-03: APPLICATIONS OF MBSE

Integrating Model-Based Systems Engineering and Value-Based Design with an NEA Scout Small Satellite

EXAMPIE (ATAA 20L7-5234)......cccuerieiriitieieieteieiriet ittt bbbt bbbt E e et h bbb b £t bbb bbb bbbt 1160
Garima Bhatia, Bryan Mesmer
Modeling to Mars: A NASA Model Based Systems Engineering Pathfinder Effort (AIAA 2017-5235) .......cccoveeoinnnniccieneinenenes 1176

Nipa Phojanamongkolkij, Kristopher Lee, Scott T. Miller, Kenneth A. Vorndran, Karl R. Vaden, Eric P. Ross, Robert C. Powell,
Robert Moses
Systems Engineering for Space Exploration Medical Capabilities (ALAA 2017-5236) ........ccccoeeirrririeieienininieisene et 1191
Jennifer Mindock, Jeff Reilly, David Rubin, Michelle Urbina, Melinda Hailey, Jeffrey A. Cerro, Andrea Hanson, Kerry McGuire,
Tyler Burba, Chris Middour, Michael Krihak, David Reyes

1S-04/SSEE-05: MBSE METHODOLOGIES AND TOOLS

Development of a Space Vehicle CONOPS Using SysML and the Unified Profile for DoODAF and MoDAF (UPDM)
(ALAA 2017-5298) ...ttt 1206
Howard D. Gans

Using Model-Based Systems Engineering to Provide Artifacts for NASA Project Life-cycle and Technical Reviews

(ATAA 20175299) ....cuiuiiieeeieeeiisteeetesesestssesesesesesessssesssesessssssesesesesessasesesesesessssesesesesessasasesesesesssesesesessssesesesesessssnsesesesssensssesesesesensasesesesessnsnes 1219
Edith Parrott, Karen Weiland

Mission Assurance: A Model-Centric Approach (ATAA 2017-5300)........cccuuiuiieiimmiiiiniiteieieieiene sttt 1247
Sam Schreiner, Chester J. Everline, Joshua Bendig, Mark A. Boyles, Ben Kung, Bruce Chandler, Melissa A. Meyers, Jeffery A.
Nunes

MBSE for Sustainment: A Case Study of the Air Force Launch and Test Range System (LTRS) (AIAA 2017-5302)...........cc....... 1263

Jeremiah Crane, Vinodini Sundaram, Justin Malek, Leonard Brownlow

NSS-01: INNOVATION

Automating the Space Architecture Definition and Assessment Process (ALAA 2017-5171) ....cccccoriieieieninnrisee e 1279
Roberta M. Ewart

Dynamically Tracking Maneuvering Spacecraft with a Globally-Distributed, Heterogeneous Wireless Sensor

NETWOTK (ATAA 2017-5172) ...ttt ettt b bbb £ 2288 b e b e b e b £ £ £s 2 e 8 e b e b e b £ e b e e £ 2 s h e R b e b e b e b b e bt s s b eb e bt e bbb e st 1289
Kevin M. Nastasi, Jonathan Black

Next Generation Low SWaP SPACE CYber (ATAA 2017-5173)..ccucuiccieiiririeeieeieississesesesessssssesssessssssssesesesessssssssesesesessssssssesssssssseseses 1312
Jeffrey L. Janicik, Jonathan Wolff

Serviceable Space Structures for the Future: Enabling On-Orbit Logistics (ATAA 2017-5174).......cccccuiieeminnniiicnieieeneeeens 1319

Dave Waller, Jeanette Domber

Definition and Application of Student Readiness Level (SRL) Metrics for Evaluating Student Preparation for

Solving Real-World Problems (ALAA 2017-5175) .......uciiiiiitetieieietsisn sttt bbbttt bbbt 1326
Elizabeth Orwin, Chris Clark, Nancy Lape, Lori Bassman, Matthew Spencer, Albert Dato, Angie Lee, TJ Tsai, Joseph Betser,
Roberta M. Ewart

NSS-02: ADVANCED CONCEPTS

Pervasive Technology Investment Strategies for Space Enterprise Vision (AIAA 2017-5238) .......ccccovvveeeieimninseeennnennesseesesenenns 1334
Roberta M. Ewart

Government Industry Partnership to Formulate Science and Technology Roadmaps for Persistent Space

Situational AWareness (ATAA 2017-5239) ......ccciviururureeeiiririeteteeseeseesesesesesessssesesesesessssesesesessssssesesesessssssesesesessssssesesessssssssesesesessssesessssnss 1344
Roberta M. Ewart

Integrated Circuit Lifecycle Security Best Practices (AIAA 2017-5240) ........ccccoiririuririeiiieirieisieee sttt 1353
Vikram Rao, Nathan Price

Leveraging Field-Programmable Gate Arrays for Trusted Space Cyber Defense (AIAA 2017-5241).......ccccccovveinnnnncnenennnnenns 1357

Nicholas Cohen, Wayne A. Wheeler, Joseph Betser, Roberta M. Ewart

NSS-03: EMERGING TRENDS

SPACE Cyber Test and Evaluation Strategies for Space Enterprise Vision (AIAA 2017-5304) ........cccooiieeminnniicniesenesees 1363
Roberta M. Ewart
Cyber Resilient Flight Software for Spacecraft (ALAA 2017-5305)........ccururiiriiirireirisirisiee ettt es 1372

Wayne A. Wheeler, Nicholas Cohen, Joseph Betser, Craig Meyers, William Snavely, Sagar Chaki, Michael Riley, Brad Runyon



Risk Management Framework for National Security Space Modeled in the Process Management Tool Vdot (AIAA

2007-5308) ... cevereeeererresere st R SRR R s 1397
Joseph R. Herdy
Next Generation Flexible Solar Array Technology for DOD Spacecraft (AIAA 2017-5307) .....ocovviiicininnccieiessseees 1408

Jeremy Banik, Paul Hausgen

OPS-01: TECHNOLOGICAL APPROACHES TO SOLVE VARIOUS OPERATIONAL CHALLENGES

Flight Operations Quality Assurance Analysis for Contingency Scenarios of SpaceShipTwo using ERAU's

Suborbital Space Flight SIMUlator (ALAA 2017-5L111).......cceuiiiiieiteirr ittt bbb 1420
Pedro J. Llanos, Christopher Hays

Students Solving Authentic Space Exploration Challenges: Micro-g NEXT (ATAA 2017-5112)......ccccccoiiininemicnininirieeeneeessisieneens 1439
Trinesha M. Dixon, Kathleen Livingood

Haptic Feedback Astronaut Suit for Mitigating Extra-Vehicular Activity Spatial Disorientation (AIAA 2017-5113)....c..ccccceueeee. 1452

Tiziano Bernard, Andrea Gonzalez, Vincenzo Miale, Kushal Vangara, Lucas Stephane, Winston E. Scott
Advancing Extravehicular Activity (EVA) Spaceflight Operations and Education by Supporting Analogue Metrics

Analysis and Developing Spacesuit Demonstrations (ALAA 2017-5114)........ccccceriiiirreeinieiesisieeeesesesesessesessssssssesesessssssssesssssssseseses 1458
Jazmyne Lones, Ryan L. Kobrick
Operational Assessment of Apollo Lunar Surface Extravehicular Activity Metabolic Rate (AIAA 2017-5115) ........ccccvcvvccinnnns 1473

Suraj Greenlund, Matthew J. Miller, Karen Feigh, Austin Claybrook

OPS-02: NEW MISSION OPS CONCEPTS TO EXPLORING THE UNIVERSE

Understanding the Drivers of Cost and Staffing Growth in Operating Earth Orbiting Science Missions (AIAA

D0LT7-5242) ..ottt ettt ettt s bbbt £ £t AR h k£ b £ £ £t AR Ao b ek k£ £ £ £ LR SR e E ek b e b £ e R £ LA LA e R R e R bR £ S eA LR E bbb b bttt h bbbt sen s 1484
Justin F. McNeill, Gerald R. Hintz

Sentinel 2B LEOP Flight Dynamics Operational Experience (AIAA 2017-5243).........ccccoiieiiinrei st 1497
Francesco Affaitati, Javier Sanchez

Software-Defined Radio Baseband for Satellite Management Systems (AIAA 2017-5244).......ccccveeeieinesesiennnenisssiesssssssseeenens 1507

Moses B. Mwakyanjala, Mohammed R. Emami, Jaap van de Beek
Made for Space and Played in Space': GravityGames, Microgravity 3D Printer, and Crew on the International

Space Station Create a Critical New Space Engagement for STEM Students (AIAA 2017-5245) ......ccccovvvevieninesneisisnensesisseens 1546
MJ Marggraff

PSTR-01: HUMAN HABITATION AND DEVELOPMENT OF SPACE POSTERS

Solenoid Moon-Base CoNCEPt (ATAA 2017-5205) .......ceuiuriririeeiririeteieiese ettt ettt se et e e b et eses e s se s b b e b ese st e b st ebebese st b st ebebe e s s st ebenennas 1553
Marco Peroni
Development and Construction of Operational Modules for Planetary Habitat Research (AIAA 2017-5206)...........ccccveeririrrninnenes 1561

Nanette Valentour, Pablo de Leon

Addressing the Space-Based Medical Facility Capability Gap with Project SOLACE: Space Orbiting Lifeboat And

Medical Care during Evacuation (ALAA 2017-5207) ..ottt ettt b b bt b bbbt s st bt an s ebenas 1571
William Pressley, Madhu Thangavelu

MPIT: Minimally Processed ISRU Technology Structures For Rapid Extraterrestrial Settlement Infrastructure

DevelopmMENt (ATAA 2017-5208) ........oeueueutirireeteieseeentesieetetesttesseesesestsesessebeses et st s b ebe s st st as b esebeh et s s e e b ebehee e e e e b e b eb b e ae b e b b e b eh et st eb bt ne s e erenin 1580
Madhu Thangavelu, Paula Adhikari

PSTR-02: SPACE EXPLORATION POSTERS

Scientifically Calibrated In-Flight Imagery (SCIFLI) Mission Operations for the SpaceX CRS-4 Airborne Infrared

1MAGING (ALAA 2017-5200).....c00tteireeieieriisieeetesesestseetesesesesessssesesesesessssesesesasessssesesesessssssasesesesessssasasesesessssesesesessssssesesesessssssssesesssssssesesesnens 1591
Richard Schwartz, Thomas J. Horvath, Tim Propp

Radiometric Sensor Calibration for the WB-57 DyNAMITE MWIR Used for First Stage Reentry During CRS-4

MISSION (ATAA 2017-5210) ....overerireereieireseie st s et s e 1619
Steve Kennerly, David Gibson, Thomas S. Spisz, Jeff C. Taylor, Kwame Osei-Wusu, Thomas J. Horvath, C. David Mercer, Edward
A. Robertson

Simulation of the Effect of Errors in Stellar Coordinates from Catalogs on the Accuracy of the Physical Libration

When Observing the Lunar Rotation from the Moon's Surface (ATAA 2017-5211) .......ccccoirrireiireriseee st 1632
Natalia Petrova, Yury Nefedyev, Hideo Hanada

Construction of the Navigational Reference Network on the Surface of the Moon (AIAA 2017-5212) .......cccccovieieninnnncciennens 1638
Yury Nefedyev, Alexey Andreev, Natalya Demina, Natalia Petrova

The Fractal Method Application for Space Maps Analysis (ATAA 2017-5213) ......cccccieeriririereeeirisesieeeessssssessesesessssssesesessssssesesesens 1643
Alexey Andreev, Leonid Nefediev, Yury Nefedyev, Natalya Demina, Sergey Demin

Analysis of Dynamical and Quasidynamical Space Coordinate Systems (ALAA 2017-5214) ......cccooniieeieninirsee e 1648
Alexey Andreev, Yury Nefedyev, Natalya Demina, Natalia Petrova, Sergey Demin, Arthur Zagidullin

Center of Space Education, Science and Technologies in EAO (ATAA 2017-5215).........ccueirirnneieiinrsiieeenesesisisse e 1654

Alexey Andreev, Yury Nefedyev, Natalya Demina, Sergey Demin



Considering Intermittent Dormancy in an Advanced Life Support Systems Architecture (AIAA 2017-5216) ........cccoevrieiciennnnns 1660
Miriam J. Sargusingh, Jay L. Perry

The Linear Sled “Hybrid” Approach for Artificial Gravity as a Countermeasure for Crewed Long-Duration Space

EXploration MiSSIONS (ATAA 2017-5217) .....ciuriieitieieieise ittt bbbttt b ettt b et 1668
Kimia Seyedmadani, Grant Vincent, Jason Gruber, Jace Gruber, Vaughn Cooper, Torin K. Clark

PSTR-03: SPACE ROBOTICS AND AUTOMATION POSTERS

Concept Demonstration of a Medium Fidelity Instrumentation Prototype Required for a High Altitude Glider for
Planetary Reconnaissance (ATAA 20L17-5218).......ccccuuriiiiiieieiirisii ettt b bttt bbbttt st nbenas 1678
Prabhu Victor, Pablo De Leon

PSTR-04: SMALL SATELLITES POSTERS

LinkStar-HD & -STX3, Third Generation Globalstar Radio Systems For Satellites In LEO - Architecture And
TSt RESUIS (ALAA 20L17-5219) ...ttt sttt ettt s e b b b s e £ e e b e b b e s e £ £ b e b e b e s e R e s £ e b e b e b e R 28 sE e b b e b e RS £ e b ke b e b et e b b e b eb e e s b et et ebenea 1685
Andrew D. Santangelo

PSTR-06: SPACE SYSTEMS ENGINEERING POSTERS

Engineer The System The Science of Successful System Engineering and Integration (AIAA 2017-5222)..........ccccovrvveninnnnnenns 1696
Jo Ann Vassallo
Use of Model-Based Design for Propulsion Simulation (AILAA 2017-5223) ........ccccouiiiieeieiiniiriesesesessseesesssessssssssssessssssssesssssssssseses 1702
Eric P. Lam
VOLUME 3

PSTR-07: SPACE TRANSPORTATION POSTERS

Characterization of Material Against Radioactive Particles (ATAA 2017-5224) ..........cccuuimmiiiiieeei et 1714
Rocio Dominguez Medrano, Diana Cristina Olivas Muro, Leslie Guadalupe Gonzalez Rodelas, Braulio Valenzuela Meléndez, Eliel
Isai Dominguez Matamoros, Manuel Benito Martinez Olivas, Eloy Normando Marquez Gonzalez

PSTR-08: GREEN ENERGY POSTERS

Algorithm for Calculating Cost of an Optimal Additive Support Structure on an n x m Grid (AIAA 2017-5225).......ccccccevvvrvreerenns 1722
Ryan Nelson, Andrew Gabler, Skyler Slusar, Aaron Gordon, John McMillan, Rahul Gomes, Jeremy Straub, Thomas Cameron
In-Plane Cost Analysis Considering Material Loading Limitations (ATAA 2017-5226) .........ccccrrrrrrieininnieieenesesses e 1741

Thomas Cameron, Aaron Gordon

R1S-01: REINVENTING SPACE |

CERBERUS: Prototype for an Agile Inspection and Servicing Satellite Using Thrust-Vectoring Cold-Gas

PropulSion (ALAA 2017-5116) ......cceeirireeteieieerteesieieiestsee et e e seebesese e se b bebesese e e b et eb e st e £ b ebebesea s aE e b e bebeh e e aE e b b e b e R e et et e b e b e b ettt bebebe e e e es 1746
Max Skuhersky, Larissa Balestrero Machado, Markus Wilde, Christopher Brett

A Technology Mission to Demonstrate the Novel "*Ultra-thin Wires Drag Enhancement System - UWDES" (AIAA

20075107ttt ettt bbb £ b R £ £ AR e R R £ £ £ e b b e R e RS £ 4R b e AR e R £ £ £ b e b e R oL £ £ e b e b oA eR £ £ £ e b b e R e RS £ e b b e b b e Rt et E b e b e R et E et et R nea 1759
Sharan Asundi, Yashwanth Amara, Aishwarya Manjunath, Vinod Ravi, Chaithra Krishnaraj, Navyata Gattu, Vinod Kumar
Agrawal, C. S. Shrikanta Aradhya

Complexity Analysis of Fractionated Spacecraft Architectures (ATAA 2017-5118).........cccceiiirrrreiinirieiseee e ees 1768
Antonio Pugliese, Roshanak Nilchiani

R1S-02: REINVENTING SPACE Il

Component Testing Measures as Means of Cost Reduction in Future Space Programs (AIAA 2017-5176).......c.cccccevrnnnccrernnenn. 1777
Amir S. Gohardani
Plasma Actuators to Reduce Space Mission COStS (ATAA 2017-5177) ...ccceiurririerieiisissieteiesssessssesesssesessssssesesessssssesesessssssssssesesessnsns 1790

Sandra Coumar, Viviana Lago

RSA-01: SPACE ROBOTICS AND AUTOMATION |

Increasing Baseline Robot Arm Boulder Extraction Robustness for Asteroid Redirect Robotic Mission (AIAA
2007-5109) ..ttt bR h b E e E £ h e h e h R bR e E e E e h R bbb AR bbbttt 1809
Gardell G. Gefke, William Gallagher, Badri Shirgur, Suparna Mukherjee



NASA's Space Robotics Challenge: Advancing Robotics for Future Exploration Missions (AIAA 2017-5120).........cccccovvrnieceneee 1823
Kimberly A. Hambuchen, Monsi C. Roman, Amy Sivak, Angela Herblet, Nathan Koenig, Daniel Newmyer, Robert Ambrose

Systems Analysis of the Benefits of Multiple Model-Based Cooperating Serial-Link Manipulators (AIAA 2017-

BL20) ettt h e h R E e E S E bR E e E b h e h e h R h R £ E AL E e h LR E bbb R kbbbt h bbbttt 1829
Katherine M. McBryan, David L. Akin

RSA-02: SPACE ROBOTICS AND AUTOMATION 11

Small Body Precision Landing via Convex Model Predictive Control (AIAA 2017-5179) .....cccovoiririeeiiininnieieeesesssieeese s 1842
Taylor Reynolds, Mehran Mesbahi

Intelligent Space Assembly Robot: Design and Ground Testing (AIAA 2017-5180)........cccveeeririririeeeirenesesiesesesesssseeesesssesseseesens 1855
Dakota L. Wenberg, Edward A. Hanlon, Bianca Rubiocastaneda, Thomas Lai, Jin Kang

Testing Gecko-Like Adhesives Aboard the International Space Station (AIAA 2017-5181)......ccccccevririieenininecreeeseeens 1869
Aaron Parness

Multi-modal Active Perception for Autonomously Selecting Landing Sites on Icy Moons (AIAA 2017-5182).......c.cccceveiiiinnnenes 1876

Akash Arora, Michael Furlong, Uland Wong, Salah Sukkarieh, Terry W. Fong

Analysis of Hardware-in-the-Loop Setup Without Artificial Compliance for Docking Contact Dynamics of

SALEHTTES (ALAA 2017-5183) ...ttt ettt ittt st b b b eh £ e bbb s £ bbb b s eR e e e b e b e h 8 £ e A e bbb R bbb bbb bbbt bt et bene e 1887
Karim Bondoky, Klaus Janschek, Andreas Rathke, Sebastian Schwarz

RSA-03: SPACE ROBOTICS AND AUTOMATION 111

Using Tentacle Robots for Capturing Non-Cooperative Space Debris - A Proof of Concept (AIAA 2017-5246) .........cccccevvrvrvreennnns 1902
Markus Wilde, lan Walker, Stephen Kwok Choon, James Near
Adaptive Play Via Estimation in Uncertain Nonzero-sum Orbital Pursuit Evasion Games (AIAA 2017-5247).......ccccuceeevennrnnnns 1912

Timothy D. Woodbury, John E. Hurtado

Initial Validation of Robotic Operations for In-Space Assembly of a Large Solar Electric Propulsion Transport
VENICIE (ATAA 20L7-5248) ...ttt sttt ettt b e s £ £ bbb e s £ £ b b e b e b2 £ £ e £ e b e b e R e R £ e e £ e b b e R e R e eE e E e b e b e b e e e £ b b e b e bt b b e b e b et n et ebeban 1927
Erik E. Komendera, John Dorsey

RSA-04: SPACE ROBOTICS AND AUTOMATION IV

Spacecraft Component Recognition Using a Codebook of Texton Images (AIAA 2017-5308) ........cccceerirrmnieireninininesieeneesesesieeens 1950
Jian-Feng Shi, Steve Ulrich, Stephane Ruel
Exploring Coordination in Human-Robot Teams in Space (ATAA 2017-5309) ........ccviiueeeieriinneerieiereese e 1971

Felix Gervits, Charlotte Warne, Harrison Downs, Kathleen Eberhard, Matthias Scheutz
RANGER: Upgrading Dexterous Space Teleoperator Capabilities by Incorporating Commercial Off-the-Shelf

ComPONENtS (ALAA 2017-5310) .....cueuiueieiiiriririitieieietee et te et b ettt th bbbt b et ts o bbb b e b £t bbb bbbttt s bbb bttt b et 1983
Katherine M. McBryan, Nicholas M. Limparis, Christopher J. Carlsen, David L. Akin
Maturing Microspine Grippers for Space Applications through Test Campaigns (ALAA 2017-5311) ......ccccoirrieeninnnisenenesrnienns 1995

Aaron Parness, Thomas Evans, William Raff, Jonathan King, Kalind Carpenter, Andrew Willig, Jesse Grimes-York, Andrew Berg,
Edward Fouad, Nicholas Wiltsie

Concept Design of an Autonomous Underwater Vehicle with Integrated Ice Penetrating System (AIAA 2017-5312)..........cccc..... 2012
Sameer Hasan, Abhinandan Jain, Faisal Anwar, Saleem A. Khan

SATS-01: SMALL SATELLITESI

FE modeling of Satellite’s Honeycomb Sandwich Panels Using Shell Approach and Solid Approach (AIAA 2017-

L1 OSSOSO 2025
Amir M. Wagih, Moutaz M. Hegaze, M. A. Kamel

Cold Gas Reaction Control System for the Near Earth Asteroid Scout CubeSat (AIAA 2017-5185) ........cccceoirrnnererininninieceenens 2040
Brandon C. Stiltner, Benjamin Diedrich, Christopher Becker, lvan Bertaska, Andy F. Heaton, Juan Orphee

Dynamic Partial Reconfigurable Demodulators In Automatic Modulation Recognition Systems for Satellite

RECEIVEFS (ALAA 20L7-5186) .....cveuerieiririeteieiistrieteies ettt ettt ettt b st e b e s st se b b e b8 £ £ e £ e b e b e 8t A e e s e b e b e R eR e A £ e bbbt b e e e b bbbt e bbbt n e ebenn 2057
Mohamed Elhady M. Keshk, Asami Kenichi

SATS-02: SMALL SATELLITES 11

High-Performance On-board Signal Processing for Interferometric CubeSats (AIAA 2017-5188).......cccccuvurvrrreivinresiseereereneseneenenns 2070
Ronald Glumb, Michael Lapsley, Peter Mantica, Paul Maurer, Jeremy Reinhard, Tom Kirsch

A CubeSat Test Mission to Advance In-Space 3D-Printing (AILAA 2017-5189) ..ottt 2080
Skye Leake, Jeremy Straub

NASA's Cube Quest Challenge - From Ground Tournaments to Lunar and Deep Space Derby (AIAA 2017-5190).........cccceveeee. 2093

Liz Hyde, Jim Cockrell



SATS-03: SMALL SATELLITES Il

LinkStar-X, An integrated Flight Computer and S-/X-Band Software Defined Radio System for CubeSats and

Small SALEIlIteS (ATAA 20L17-5249)........ceiiiiiiteiiieiiees ettt bbbt e bbbt b bbb s e E b e b e b es e e e bbb b e b bbb et b bbbt s et et ene e 2103
Andrew D. Santangelo
Flight Demonstration of a 6U Hyperspectral Infrared CubeSat (AIAA 2017-5250) .......ccccueuiureeeriririneeeeennsessssessesesssssseseesssseseses 2113

Ronald Glumb, Michael Lapsley, Dominick Lee, Peter Mantica, Jean-Philippe Dery
Genesis of a Multi-function Drag Measurement System to Facilitate Atmosphere Modeling and Space Debris

MiItIGatioN (ATAA 20L7-5251)......ciueiieiriiieiieierreeee et s e 2124
Sharan Asundi, Jimesh Bhagatji, Piyushkumar Tailor
Trimetric Imaging of the Martian lonosphere Using a CubeSat Constellation (AIAA 2017-5252)..........ccccccceiuinnninicncennnnens 2133

Edgar A. Bering, Laila Andersson, Ji Chen, James Cutler, Kentaro Hara, David Jackson, Mark Lemmon, Lawrence Pinsky, JP
Sheehan, Umair Siddiqui, Russell Stoneback, Paul Withers, Rod Heelis, Mark Moldwin, Helen Reed, James Forbes

SATS-04: SMALL SATELLITES IV

Mars Entry, Descent, and Landing by Small THz Spacecraft via Membrane Aeroshell (AIAA 2017-5313) ......cccovevvrenenesirennenns 2161
Akifumi Wachi, Ryohei Takahashi, Ryo Sakagami, Yuki Koshiro, Yasuko Kasai, Shinichi Nakasuka
Imaging X-Ray Polarimeter Explorer Mission Spacecraft Implementation Concept (AIAA 2017-5314) ......cccooovirreieninnnnceens 2173

William D. Deininger, William Kalinowski, Zach Allen, Jennifer Erickson, Jeff Bladt, Jeffrey Wedmore, Huong Phan, Richard
Dissly, Mary Bousen, Kyle Bygott, John Ferguson, Larry Guy, Sandra Johnson, Brian Smith, Janice Houston, Anthony Keller,
Brian Ramsey

Formation Flying Maintenance of a Nanosat Pair Using Propulsive Optimal Control (AIAA 2017-5315).......ccccconinnneninnnnnenes 2183
Kewen Zhang, Nikolaos Gatsonis, John J. Blandino, Michael A. Demetriou
DESCENT: Mission Architecture and Design OVerview (AITAA 2017-5316) .......ccocviriricieeriiinitcsieiereis e 2205

Udai Bindra, Latheepan Murugathasan, Vidushi Jain, Ganggiang Li, Junjie Kang, Chonggang Du, Zheng Hong Zhu, Franz T.
Newland, Mike Alger, Oluwatayo Shonibare, Anton de Ruiter

Experimental Characterization and Validation of Vibrating Rotor Control Moment Gyroscope (AIAA 2017-5317) ....ccccccveveeene. 2223
Burak Akbulut, Ozan Tekinalp, Ferhat Arberkli, Kivanc Azgin

SATS-05: SMALL SATELLITESV

Empirical Definition of the Behavior of a Novel Damper for Small Spacecraft with Flexible Appendages (AIAA

2017-B3L8)....eeeeeceeieiereeei eSS E R R R 2235
Robert J. Waelchli, Dongeun Seo

Satellite FE Model Validation for Coupled Load Analysis Using Conventional and Enhanced Correlation Criteria

(ALAA 2017-5319) ...t 2248
Amir M. Wagih, Moutaz M. Hegaze, M. A. Kamel

Development of Attitude Determination and Control Subsystem for 3U CubeSat with Electric Propulsion (AIAA

0 722 ) SRS 2292
Unsik Lee, Taylor Reynolds, Bijan Barzgaran, Mathias Hudoba de Badyn, Jeff Chrisope, Aaron Adler, Krish Kaycee, Mehran
Mesbahi

Towards a ‘Secondary’ Payload Bill of RightS (ATAA 2017-5321) .......ccuciiiieireiiiiiieieet sttt en e 2303
Jeremy Straub

TRL6 Testing of a Hyperspectral Infrared CubeSat Instrument (ALAA 2017-5322) ........cccccoviiinininic s 2309

Ronald Glumb, Michael Lapsley, Dominick Lee, Peter Mantica, Jean-Philippe Dery

Distributed Spatiotemporal Motion Planning for Spacecraft Swarms in Cluttered Environments (AIAA 2017-

LSC 772 ) OSSR ST RRRSTRRPIE 2322
Saptarshi Bandyopadhyay, Francesca Baldini, Rebecca Foust, Amir Rahmani, Jean-Pierre de la Croix, Soon-Jo Chung, Fred
Hadaegh

SLS-01: CAMPAIGN PLANNING - METHODS AND ANALYSIS

Logistics Needs for Future Human Exploration Beyond Low Earth Orbit (AIAA 2017-5122) .....cccveeeeiiniresseeiesseeeeeneseseseesens 2332
Kandyce E. Goodliff, Chel Stromgren, Michael K. Ewert, James Hill, Cherice Moore

Assessment of Desired ECLSS Closure Rates for Human Mars Missions (AIAA 2017-5123) ......ccoriieiienininrisee e 2352
Chel Stromgren, Felipe Escobar, Molly S. Anderson, Imelda Stambaugh, Miriam J. Sargusingh, Kandyce E. Goodliff

Supportability Challenges, Metrics, and Key Decisions for Future Human Spaceflight (AIAA 2017-5124).........ccccooevevininnecinnns 2367
Andrew Owens, Olivier De Weck, Chel Stromgren, Kandyce E. Goodliff, William Cirillo

Quantifying the Impact of Redundancy and Commonality on System Survivability (AIAA 2017-5125)......ccccccceevivrirerneeinrernnnns 2388
Jeffrey Goldsmith, Julie Castilho

Comparing Trash Disposal and Reuse Options for Deep Space Gateway and Mars Missions (AIAA 2017-5126)..........cccccceeurunnee 2403

Michael K. Ewert, James L. Broyan, Kandyce E. Goodliff, Martha Clowdsley, Robert Singleterry



SLS-02: ADVANCED SUPPORTABILITY, ROBOTIC SERVICING, AND COMMERCIAL OPPORTUNITIES

Impact Evaluation of In-Space Additive Manufacturing on Modularized Geostationary Platforms (AIAA 2017-

L7253 ) OSSOSO TSP S ST PO TP PP PP UPPPRTPPPRPPO 2420
Patrick J. Sears, Koki Ho

Commercial Airlock for the International Space Station (ALAA 2017-5254).........cccccuiiiieeiiiinsiseeeesesessese s sssassssssesesasenenes 2437
J. Brock Howe

Designing Spacecraft to Enable Robotic Servicing (AIAA 2017-5255) ..ottt e 2449
Benjamin B. Reed, Charles Bacon, Bo J. Naasz

Autonomous Logistics Management Systems for Exploration Missions (ATAA 2017-5256) .........cccorrrerieninnineienensiseeseseseenenes 2458

Patrick W. Fink, Timothy F. Kennedy, Lazaro Rodriguez, James L. Broyan, Phong H. Ngo, Andrew Chu, Ami Yang, Donald M.
Schmalholz, Robert W. Stonestreet, Robert C. Adams, Jesse Berger, Adam K. Merta, Frank J. Graffagnino, Prashant Shenoy,
Emmanuel Cecchet, Jeremy Gummeson

SLS-03: ADVANCED SPACE LOGISTICS INFRASTRUCTURES AND CAMPAIGN PLANNING — MODELING
AND SIMULATION

Mixed-Integer Linear Fractional Programming Approach to Mission Planning for Lunar Mining (AIAA 2017-

D37 ) ittt R R E b b A £ £ £t AR h e b £ e b £ £ 2L AR R eh ek E £ e R £ S e A SRR e R Ao b £ e R R L AL e Ao R E e b bR £ S LA R b b e b b e bt t bbbttt bennas 2473
Kyoung Keun Park, Han-Lim Choi

Built-in Flexibility for Space Logistics Mission Planning and Spacecraft Design (ALAA 2017-5348) .......cccccveveieieressesenenesenensnens 2484
Hao Chen, Koki Ho, Brian Gardner, Paul Grogan

Analytical Model of Space Infrastructure Staged Deployment Strategy in Space Logistics (AIAA 2017-5349).......ccccccevvnniinneee. 2507

Zhengyu Chen, Hao Chen, Koki Ho

SSEE-01: SPACE SYSTEMS ENGINEERING |

Conceptual Design Solution Space Identification and Evaluation of Orbital Lifting Reentry Vehicles based on

Generic Wing-Body Configuration (ATAA 2017-5127) .......ccoueiiriiteeeieietse sttt bbbttt r e 2521
Loveneesh Rana, Thomas McCall, James Haley, Bernd Chudoba

Measuring Coupling Strengths in the Ares 1 Rocket using an Uncertainty Approach (AIAA 2017-5128) ........cccccvvvvvenininnnenns 2533
David Kis, Christopher Wenger, Christina Bloebaum

Improvement of Automated POST Case Success Rate using Support Vector Machines (AIAA 2017-5129) ......cccccveivivrirveneninnns 2547

Mathew R. Zwack, Patrick D. Dees

VOLUME 4

Black Box: Improving Aircraft Safety by Bringing the Black Box from the Bottom of the Sea to Outer Space
(ALAA 2017-5130) ...ueeceeeeereseeeereeersee e ses e s RS 2564
Gregory T. Coll, Joseph F. Pellegrino, Jason Pilchuk

SSEE-02: SPACE SYSTEMS ENGINEERING 11

Phenomenological High Temperature Creep Models of Composites and Nanomaterials (AIAA 2017-5192)........cccccovrrrrererenenn 2590
Leo Razdolsky

Solving Multi-objective Aeroassisted Spacecraft Trajectory Optimization Problems Using Extended NSGA-11
(ATAA 20L7-5193) ...ttt ettt ettt ettt ettt s et s 2 a8 e s e b et e b e b e £ e £ e £ a2 e8 e b e b e b e b e b £ e S e2 L8 e 8 e b e b ek eb £ a8 £ A S eAeh e b e b e b e b bR £t At A b e b b e bkttt eea bbbt 2670
Rungi Chai, Al Savwvaris, Antonios Tsourdos, Senchun Chai

SSEE-04: SPACE COST AND ECONOMICS

Life Cycle Cost Estimation of Conceptual Human Spaceflight Architectures (AIAA 2017-5257)........ccccouvinriieeieninnneeeesseeienes 2679
Robert Rolley, Robert Potter, Steven Zusack, Sarag Saikia

SSEE-06: SPACE SYSTEMS ENGINEERING AND ECONOMICS

Case Study of European Mars Missions Utilizing System Design and Management Methods (AIAA 2017-5324).........cccccveiunee 2696
Venkatesan Sundararajan

Advances in Assembly, Integration and Test (AIT) Services and Risk Reduction Methodology at the David Florida

LaDOratory (ALAA 2017-5325) ......ciiirieueieieiririeteieiesesteestetetest e tseetesesesesessetesas e e seatesesese st et et ebeses et ssebeseses e asesebebeEeneas et esebese st s et ebebeneneasesetanan 2711
Alexander M. Jablonski, Adrian Momciu, Daniel Showalter, Daniel Stranart, Jay Weng

CCSDS Can Not Be Ignored When Looking Beyond the Horizon (ATAA 2017-5326).......ccccccuirireiinnininieee st 2730
Nestor M. Peccia

Value Modeling NASA Funding Allocations with a Congressional Stakeholder (ATAA 2017-5327) ....ccccvivvvveeeeienernieserereseseesenes 2739

Jeffrey Dyas, Bryan Mesmer, Joseph H. Clerkin



Value-Centric/Driven Design - Application for the Space Industry (AIAA 2017-5328) .........cccoueirnnriiicieeneecsiee s 2754
Lavanan Vengadasalam, Abdullah Desai, Peter Hollingsworth, Katharine Smith

Lessons Learned and Strategies on Human Systems Integration for Future Human Deep Space Missions (AIAA
2007-5329)... ettt bbb b h e h e h e E b h e h e h R h R £ e e E e h LR bbb R h kbRt 2779
Munir Kundawala, Heather VanAntwerp, Christine Braden

SSEE-07: SPACE ECONOMIES

Building a Viable Spaceport Economy through the Eyes of a Reentry Vehicle Operator (AIAA 2017-5350) ......cccccovvvvrerirerinnnenes 2789
Christopher Allison

Analysis of the Commercial Satellite INdUSTrY (ALAA 2017-5351) ......ccceeiririsiieeireiiiseesieeesesessssesesesesessesesesssassssssesesessssssesesssssssseseses 2794
Anton Dolgopolov, Philippe M. Smith, Carissa B. Christensen, Tom Stroup, Charity Weeden

Fundamentals of Sustainment: Affordable Observation and Assessment (AIAA 2017-5352) ..o 2800
Charles T. Vono

Automation of POST Cases Via External Optimizer and “Artificial p2” Calculation (AIAA 2017-5353) .......ccccceverrnnccneninnnnenns 2806

Patrick D. Dees, Mathew R. Zwack, Diane K. Michelson

New Kids on the Block: How New Start-Up Space Companies Have Influenced the U.S. Supply Chain (AIAA

20L7-5354)..... ettt bbb £ h bR £ E R h R £ R h SRR £ R Eeh R R £ R £ E e R AR R R e R RS E R R R LR £ £ R b bRt bbb Rttt b e 2819
Philippe M. Smith, Anton Dolgopolov, Travis Doom, Carissa Bryce Christensen

ST-01: PROPULSION

Experimental Investigation of Transverse Mode Nozzle Damping: Preliminary Results (AIAA 2017-5131) ......cccovvevinrvresnreennnns 2831
Theron J. Price, Trevor M. Moeller, Jacob T. Cranford, Joshua W. Batterson, Eric J. Jacob

Electric Propellant Feed System for Amateur Class High Altitude Sounding Rockets (AIAA 2017-5132).......ccccconennrenenenennnenns 2845
John Talik, James Luce, Johnny Froelich, Michelle Shang, Rawand M. Rasheed, Jorden S. Roland

Design and Manufacture of Liquid Oxygen Propellant Tank for University Rocket (AIAA 2017-5134) .......cccocevevennnnncnininnnnenes 2850

Neil Benkelman, Russell Berger, Alex Farias, Francesca Frattaroli, Weldon Peterson, Christopher Willson

ST-02: INSPACE VEHICLES

Piloting Spacecraft: Guidance and Control of Human Space Vehicles (AIAA 2017-5196)
Kevin R. Duda
Space Transportation System and Infrastructure Design for Regular Interplanetary Cargo Missions (AIAA 2017-
5197 et bbb bbbttt
) Hao Chen, Hang Woon Lee, Koki Ho
Mass Gauging and Validation of a Novel In-Space Propellant Storage and Transfer Using CFD (AIAA 2017-5198) .........c.ccceu.... 2889
Victor Nazario, Jaime Ramirez, Mandar Kulkarni, Sathya N. Gangadharan, Daniel Kirk, Markus Wilde, Somnath Nagendra

ST-03: SPACE LAUNCH AND GROUND OPERATIONS

Analysis of Utilizing Existing Runways for Horizontal Commercial Space Launch and Reentry (AIAA 2017-5261) ..........c.cccev... 2902
Brian S. Gulliver, Nathan Lemon, Craig L. West
Seeing is Believing - Improving Spaceport Planning & Public Outreach Through Visualization (AIAA 2017-5262) ...........c.c...... 2908

John P. Barden, Bobby S. Valentine, Brian S. Gulliver

ST-04: SLS AND LAUNCH VEHICLES

NASA's Space Launch System: Systems Engineering Approach for Affordability and Mission Success (AIAA

2017-5330) ...ttt bR £ e Eh SR b heh e EeheE e E £ bR b bR h kbRt 2915
John J. Hutt, Josh Whitehead, John Hanson
Space Launch Vehicle Design with Simultaneous Optimization of Thrust Profile and Trajectory (AIAA 2017-5333).......ccccccevune. 2926

Ezgi Civek-Coskun, M. Kemal Ozgéren

ST-05: SPACE VEHICLE REENTRY

Parametric Sizing of Boeing's Legacy X-20 Dyna-Soar to Gain Program Architectural Understanding of Sierra

Nevada Corporation’s Dream Chaser (ATAA 2017-5355) ..ottt bbbt bbbttt enenas 2959
Loveneesh Rana, Thomas McCall, Bernd Chudoba

A Parametric Sizing Study on the Effects of Configuration Geometry on a Lifting-Body Reentry Vehicle (AIAA

200775356 ... vcveveneeitetetese sttt s ettt bbb b E £ £ bR AR £ E R R RS E SR h SRR £ £ R R R R R £ R R SRR AR R e R R R SRRk R R £ R b bR R et R b bRttt ben e 2975
Loveneesh Rana, Thomas McCall, James Haley, Bernd Chudoba
Morphable Hypersonic Waverider and Trajectory Optimized for Atmospheric Entry (AIAA 2017-5357) ....ccccovrvvvrreenreresnneennnns 2990

Jesse R. Maxwell, Austin Phoenix



Integrating SpaceShipTwo into the National Airspace System (ALAA 2017-5358) ........ccoviiieiurieriinininiiteieieres e 3005
Pedro J. Llanos, Erik Seedhouse

SYS-01: PAYLOADS AND SENSORS

Operations and Testing of a Suborbital Research Payload (ATAA 2017-5135)........cccoiiiiiiiiieete et 3013
Joel A. Vela, Reece Lindquist, Kristina Andrijauskaite, Pedro J. Llanos

The Undergraduate Student Instrumentation Project: A Foray into Instrument Design, Payload Fabrication, and

Project Management (AIAA 2017-5136)
Michael L. Greer, Edgar A. Bering, Robert Talbot, Craig Glennie, Deborah Rodrigues, Jinghong Chen, Marc Alozie, n
Behrend, Christopher Bias, Arian Ehteshami, Alexis Fenton, Bryan Gunawan, Jamie Lehnen, Anthony Martinez, Samar Mathur,
Michel Medellin, Tri Nguyen, Tu Van Nguyen, Michelle Nowling, Diego Perez, Minh Pham, Megan Pina, Itay Porat, John Prince,
George Thomas, Brett Velasquez, Luis Victor, Rachel Gamblin, Nicole Moelders, Donald Hampton, Robyn Millan, Alexa Halford,
Bonnie J. Dunbar

University of Florida Torsion Pendulum for Testing Key LISA Technology (AIAA 2017-5138) .......cccceviniiniieeeninnsieeeesseeienes 3054
Stephen M. Apple, Andrew Chilton, Taiwo Olatunde, Brandon Bickerstaff, Daniel Hillsberry, Samantha Parry, Giacomo Ciani,
Guido Mueller, John Conklin

SYS-02: SUBSYSTEMS AND MODELING

Vacuum Infusion Process Development for Conformal Ablative Thermal Protection System Materials (AIAA
2007-5199).....0 ittt ettt ettt AR AR SRSt e SRR R RS E R e A AR R A b £ E Rt R R ARk RS e e R AR bR Rkt teR bbbt s s s 3067
Adam T. Sidor, Robert D. Braun, Robin A. Beck, Margaret M. Stackpoole

Large Satellite Constellation Orbital Debris Impacts: Case Studies of OneWeb and SpaceX Proposals (AIAA 2017-

5200) ...ttt bbb E e h e E R b b £ E L Eeh SR b E e E £ E e hh R b b £ e R AL E e h R R b bR h kbbbt h bbbt 3086
Veronica L. Foreman, Afreen Siddigi, Olivier De Weck

Considerations for Launching a Nuclear Fission Reactor for Space-based Missions (AIAA 2017-5202) ........ccccoueeerinnnnccrinnnens 3101
Susan S. Voss, Allen Camp

Spacecraft Thruster Distribution Matrix for Precision 6DOF Control (ATAA 2017-5203)......cccccucreeeiiimnisinerseresssisessssesssssssseeens 3122
Asher Smith, Dongeun Seo

Numerical Simulations of Flow Past a Submarine in Extraterrestrial, Cryogenic Seas (AIAA 2017-5204)........cccccoerrrienenesnnenns 3130

Shane Carberry Mogan, Damon Chen, Cyril J. Bernardo, Iskender Sahin, Jason Hartwig, Steven R. Oleson, Angelantonio Tafuni

SYS-04: SYSTEM ARCHITECTURES AND CONCEPTS

A Reusable, Modular Solar Electric Propulsion Space Tug to Transfer Payloads from Earth to the Moon and

IMAEFS(ATLAA 2017-5264) .......cuiuiueieieieieieit ettt ettt ettt s bbb e b £ 22 st s h e b e b e b e b £ £ es 2 s e b e b e b e b b e b £ £ 2 s LA e R e b e b e b e b b e bt s s b eb e b et bbb e st 3142
Zheng Zhang, Erich Robinson-Tillenburg, Victor Meszaros, Ignacio Viciano, Angel Benedicto

System Architecture Design for an In-Space Assembly Concept Using SEP to Transfer Payloads from LEO to

LDRO (ATAA 2017-5265) ...coveurueiereeirittieieieteestsestsatseseeetetesssasstssasesesesasasassaasesesesesesesasasaesssesasesasasatasasassssesetasabesasasatassesesebebesebasasasnsssesans 3160
Henry Kwan, Zachary Bassett, Peter Finch

Concept Analysis for an In-Space Assembly Concept Using SEP to Transfer Payloads from LEO to LDRO (AIAA

20L7-5266).......00etecetieieieist ettt bbb b E b h bbb R E bbb h bbbt 3176
Zachary Bassett, Henry Kwan, Peter Finch
Mission Concept of a Nanosatellite Constellation for Global Wildfire Monitoring (AIAA 2017-5267) ......cccoeieieiininnsseneeiseienes 3193

Jens Grosshans, Merlin F. Barschke

SYS-05: MISSION CONCEPTS AND ANALYSIS

Proposed ITS Cargo Modules to Initiate a Chemical Industry on Mars (ALAA 2017-5335).......c.ccccceimmniiicien e 3205
Roy Paul, Michel Lamontagne, Bernardo Senna

Small Wind-powered Missions to the Surface of Venus (ALAA 2017-5336) .......cccourrriiiririeeeeniresieie e 3231
Geoffrey A. Landis, Steven R. Oleson, Tibor Kremic, Ryan D. Patel, Edward T. Reehorst, Gregory R. Hopkins

Design Study of a Rocket-powered Hopper Mission to Triton (ALAA 2017-5337) ....c.ccceieriririreeeieiriseeeresssesssssesesesssssssseesesssseseses 3240

Geoffrey A. Landis, Steven R. Oleson

SYS-06: TECHNOLOGY AND PERFORMANCE

Highly Compressible Origami Bellows for Microgravity Drilling-Debris Containment (AIAA 2017-5341).........ccccccevvvnnnnicneen. 3252
Jared Butler, Spencer Magleby, Larry Howell, Stefano Mancini, Aaron Parness

A Hybrid Craft Using an Inertial Mass Modification Device (ALAA 2017-5343) ........coceiirrinireinessieee st 3268
Salvatore C. Pais

LISA Pathfinder CPS Design & Operational Overview (ATAA 2017-5344)........ccccoiireeieiiiesireiseieesesseeesesessssssess e sssssssesssssssseseses 3275
Priya C. Fernando, C. Noble, Jean-Philippe Olive

A Permanent Solution to Near-Earth Orbital Debris (ATAA 2017-5345) .......c.ccccumrriiieieiiin e 3285

Marshall H. Kaplan



Analysis of an Experimental Space Debris Removal Mission (ALAA 2017-5346)..........ccccceiminiieeenis e 3292
Krista Roth, Eric Swenson, Joshuah Hess

SYS-07: SYSTEMS ANALYSIS

In-space Assembly Capability Assessment for Potential Human Exploration and Science Applications (AIAA 2017-
5359)

Sharon A. Jefferies, Dale C. Arney, Christopher A. Jones, Frederic Stillwagen, Patrick Chai, Craig D. Hutchinson, Matthew
Stafford, Robert Moses, James A. Dempsey, Erica Rodgers, Henry Kwan, Sean Downs

Feasibility Analysis of Commercial In-Space Manufacturing Applications (ATAA 2017-5360) ........ccoceeervrereereeieinressesesesessseseesenes 3326
Alejandro E. Trujillo, Matthew T. Moraguez, Andrew Owens, Samuel 1. Wald, Olivier De Weck

Design, Development and Testing of a Suborbital Nanolab Research Experiment in Microgravity (AIAA 2017-

5361)...
Vijay Vishal Duraisamy, Francisco Pastrana, Collin Topolski

Parametric Sizing Equations for Earth Observation Satellites (AIAA 2017-5362)
John Graham, Olivier L. de Weck

SYS-08: SYSTEMS OF SYSTEMSS

Deployment Design of APERTURE: A Precise Extremely Large Reflective Telescope Using Re-configurable

EIEMENTS (ATAA 2017-5378) .....ecueuiiirieieteieiirtreete ettt sttt ettt et e be e e se b e b ebeb e e se e b b e b e b e s £ e b e b e b e R e A £ e s o e b eb e R e RS eE e b e b e b e b et e e e b e b e b e bt st b e b et e b e ettt ebeban 3378
Turgut B. Baturalp, Victoria L. Coverstone, Rocco Coppejans, Jian Cao, YipWah Chung, Xiaoli Wang, David B. Buchholz, Melville
P. Ulmer

A Compact Optical Time Transfer Instrument for Ground-to-Space Synchronization of Clocks (AIAA 2017-5381) .................... 3391

Seth Nydam, Jeremy Anderson, Nathan S. Barnwell, Jessie Pease, Frank Pistella, Tyler Ritz, Steven Roberts, Paul Serra, John
Conklin, Watson Attai, Ashley Clark, John Hanson, Anh Nguyen, Cedric Priscal, Jan Stupl, Jasper Wolfe, Belgacem Jaroux

Laser Amplifier System in a Deep Space Optical Transmitter for Small Satellites (AIAA 2017-5382) ........ccoovevrieceeerinnnninicneens 3404
Nathan S. Barnwell, Samantha Parry, Tyler Ritz, Paul Serra, John Conklin
Bi-Static Optical Communication Payload Design for Cubesats (AIAA 2017-5383)........ccceurrrireiririninieeenesessie et 3415

Tae W. Lim, Alec McMillan, Robert Geiger, Andrew Calloway
Author Index





