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FAA Administrator, Michael Huerta, presents Drs. Tarah Castleberry and Charles Mathers with 
a plaque in recognition of UTMB’s centrifuge testing conducted under the FAA COE CST 
program. 
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PREFACE 

The Federal Aviation Administration (FAA) Office of Commercial Space Transportation (AST) is pleased 
to release this FAA Center of Excellence for Commercial Space Transportation (COE CST) Year 4 
Annual Report Executive Summary.  

For more information about the content of this report, please visit the COE CST web site at www.coe-
cst.org. 

Please address any questions or corrections to COE CST Program Manager, Ken Davidian, 202-267-
7214, ken.davidian@faa.gov.  

- December 31, 2014 

ACKNOWLEDGEMENTS 

Dr. George Nield, the Associate Administrator of FAA AST, and Dr. Patricia Watts, Program Director of all 
the FAA COEs are two individuals without whose support the COE CST could not function today. They 
are recognized as driving forces for the past successes of COE CST and will be the source of any future 
accomplishments as well. The COE CST is very grateful for their support. Coming more recently to the 
COE CST world, the Director of the FAA William J. Hughes Technical Center, Dr. Dennis Filler, has 
demonstrated great support through his participation in the fourth Annual Technical Meeting. Long-time 
advocate, Dr. Joseph Rosenberg, leader of the COE CST Industry Advisory Committee, said farewell to 
the COE CST community when he retired from retirement (for a third time?) and took a full-time job with a 
small start-up located in the San Jose area. We wish him well. He will be missed. 

The COE CST is a collection of nine incredible universities (described in detail later in this document), 
supplemented by a handful of affiliate and associate members, and complemented by numerous private 
organizations and research institutions. Of course, within each of these entities are the people that make 
the COE CST what it is: the principal investigators, the students, the financial officers, the contractors, the 
business women (and men), the executives, the administrators, the government researchers, and 
everybody else. It is the collective effort of these individuals that make the research possible, provide 
matching in-kind contributions, generate and post the boat-load of technical and financial data for 
government-required reports, and fundamentally make the overall system function efficiently through their 
individual actions. 

These important individuals represent the dozens of participating organizations and institutions. Words of 
thanks or acts of appreciation in recognition for their contributions of time, effort, and treasure cannot be 
adequately expressed. Thank you, all. 

PICTURED TO THE 
RIGHT: The nine COE CST 
member universities posed 
for a picture at the fourth 
Annual Technical Meeting 
on October 29, 2014. From 
left to right: Dr. Dave Klaus 
(CU Boulder), Dr. Jay Kapat 
(UCF), Professor Scott 
Hubbard (Stanford), Dr. 
Norm Fitz-Coy (UF), Dr. Jim 
Vanderploeg (UTMB), Dr. 
Farrukh Alvi (FSU), Dr. 
Patricia Hynes (NMSU), Dr. 
Warren Ostergren (NMT), 
and Dr. Tristan Fiedler 
(FIT). 
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INTRODUCTION 

This Executive Summary accompanies a more detailed, three volume annual report of the FAA COE 
CST, available on the COE CST web site.  

 Volume 1 gives a full description of the FAA COE CST, its research, structure, member universities, 
funding and research tasks.  

 Volume 2 is a comprehensive set of presentation charts of each research task as presented at the 
fourth Annual Technical Meeting in October 2014.  

 Volume 3 is a comprehensive set of notes from all FAA COE CST teleconferences and face-to-face 
meetings. 

This Executive Summary begins with overviews of the FAA Office of Commercial Space Transportation 
(the sponsoring organization), the FAA COE Program and the COE CST. The COE CST became 
operational on August 18, 2010 with nine member universities and has subsequently added affiliate and 
associate organizations, including both universities and industry members. 

Brief introductions and general descriptions are provided for each of the COE CST member universities 
and affiliate members. A new section has been added to the Executive Summary this year, introducing 
the FAA Technical Monitors for the COE CST research tasks. 

The overall scope of COE CST research themes is given and each of the research tasks initiated, 
conducted and concluded by the COE CST during the fourth year of operation are listed. Quad charts 
provide the summary information for each task. 

The Executive Summary concludes with a listing of the COE CST students, the partnering industry 
institutions, the research organizations, and the technical publications delivered during the year. 

OVERVIEWS 

FAA Office of Commercial Space Transportation 

As of December 2013, the FAA Office of Commercial Space Transportation (AST) is comprised of 
approximately 80 full time equivalent (FTE) civil servants and operates with a budget of $16 million. (By 
contrast, the FAA has approximately 48,000 FTEs and a total budget of $16 billion.) Despite its relatively 
small size, AST has an important set of responsibilities as described in their mission and defined in the 
Code of Federal Regulations, Title 51 US Code Subtitle V, Ch. 509. The two main goals of AST are: 

 Regulate the commercial space transportation industry, only to the extent necessary, to ensure 
compliance with international obligations of the United States and to protect the public health and 
safety, safety of property, and national security and foreign policy interest of the United States. 

 Encourage, facilitate, and promote commercial space launches and re-entries by the private sector. 

FAA Center of Excellence Program 

The FAA Center of Excellence (COE) program was established by the Omnibus Budget Reconciliation 
Act of 1990, Public Law 101-508, Title IX, Aviation Safety and Capacity Expansion Act. 

COEs are intended to be a 10-year partnership of academia, industry, and government to create a world-
class consortium that will address current and future challenges for commercial space transportation. The 
three main goals of every COE include research, training, and outreach. 

A unique attribute of the COE program is the one-to-one matching requirement for every federal dollar 
granted to a COE university. The matching requirement can be satisfied through direct or in-kind 
contributions from any non-federal funding source, including industry, universities, and state and local 
government organizations. 

Eight other COEs have been established by the FAA that pre-date the COE CST, including:  
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 The Joint Center for Computational Modeling of Aircraft Structures, 1992 to 1996. 

 The Center of Excellence for Airport Technology (CEAT), established in 1995. 

 The National COE for Aviation Operations Research (NEXTOR), operated from 1996 to 2007.  

 The Airworthiness Assurance COE (AACE) operated from 1997 to 2007. 

 The COE for General Aviation Research (CGAR), in operation from 2001 to 2013. 

 The Partnership for Aircraft Noise & Aviation Emissions Mitigation Research (PARTNER), in operation 
from 2003 to 2013. 

 The Joint Center for Advanced Materials (JAMS), in operation from 2003 to 2015. 

 The Airliner Cabin Environment Research (ACER) Center, also called the COE for Research in the 
Intermodal Transport Environment (RITE), in operation from 2004 to 2014. 

Since the creation of the COE CST in August 2010 and as of December 2013, two new COEs have been 
created. They are:  

 The Center of Excellence for General Aviation Safety Research (named PEGASAS, Partnership to 
Enhance General Aviation Safety, Accessibility and Sustainability), established in 2012. 

 The Center of Excellence for Alternative Jet Fuels and Environment (ASCENT), announced in 2012. 

FAA Center of Excellence for Commercial Space Transportation 

Below is a quick look at COE CST year four highlights and technical publications. 

COE CST YEAR 4 HIGHLIGHTS 

The following are the major milestones for the FAA COE CST during its fourth year: 

 Fourth Annual Administrative Meeting 
held at the Florida Institute of 
Technology (FIT) in Melbourne, 
Florida, on April 22-23, 2014. 

 Recognition of COE CST research 
work done by the University of Texas 
Medical Branch (UTMB) at the 
Aerospace Medical Association 
Annual Scientific Meeting in San 
Diego, California, on May 13-16, 
2014. 

 Fourth Annual Technical Meeting held 
in Washington, D.C. on October 28-
30, 2014. 

 The New Space Journal completed its 
second year of quarterly publications, 
featuring topics of spaceports, Mars, 
human spaceflight research, and the 
“space generation” of upcoming professionals. 

In the fourth year of COE CST operation, there were 3 new tasks started, 18 ongoing from the previous 
year, 3 tasks on hold, 3 tasks completed, and 3 affiliate member tasks. The complete list of all tasks is 
given in the second half of this Executive Summary. 

COE CST STUDENTS, PARTNERS AND PUBLICATIONS 

In the fourth year of operation, the COE CST benefited from the services of 47 students, 27 research 
partners and 55 industry partners. The combined effort resulted in 22 technical or programmatic papers 
published in journals or presented at conferences. A complete list of students, partners (both industry and 
research organization) and publications are given after the research task summary charts in this report. 
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FAA AST TECHNICAL MONITORS 

Technical monitors are the strategic link between the FAA’s research requirements and the work 
performed by COE CST member universities. Below is a brief listing of the FAA COE CST Technical 
Monitors who contributed to the research efforts of the principal investigators and students: 

 Mr. Ken Davidian, Office of the Chief Engineer, AST 

 Mr. Nickolas Demidovich, Office of the Chief Engineer, AST 

 Mr. Steph Earle, Space Transportation Development Division, AST 

 Mr. Kevin Hatton, Space Vehicles Office, NextGen Office 

 Mr. Henry Lampazzi, Licensing & Evaluation Division, AST 

 Ms. Karen Shelton-Mur, Space Transportation Development Division, AST 

 Ms. Yvonne Tran, Regulations & Analysis Division, AST  

 Dr. Paul Wilde, Office of the Chief Engineer 

The specific tasks for which each Technical Monitor is responsible are given in the research task table in 
the “COE CST RESEARCH TASKS” section and on each of the research task summary (quad) charts. 

COE CST MEMBER UNIVERSITIES 

The nine COE CST member universities are: Florida Institute of Technology (FIT, or Florida Tech), 
Florida State University (FSU), New Mexico Institute of Mining and Technology, (NMT, or New Mexico 
Tech), New Mexico State University (NMSU), Stanford University (SU), University of Central Florida 
(UCF), University of Colorado at Boulder (CU), University of Florida (UF) and University of Texas Medical 
Branch at Galveston (UTMB) 

The COE CST member universities provide a comprehensive distribution of geographical coverage 
representing the entire Commercial Space Transportation industry, including the top four civil space 
states (California, Colorado, Texas and Florida) and New Mexico, the state leading the suborbital industry 
as well as having a significant level of military space activity.  Combined, the nine universities bring over 
50 other government, industry and academic organizations as research partners. 

As a single entity, the nine COE CST member universities unite complementary strengths for the benefit 
of the overall COE and the FAA. Each team member provides highly respected and consummate 
experiences that directly address the research and education needs of the commercial space industry. 

In 2012, McGill University of Montréal, Canada, joined the COE CST as the first Affiliate University. The 
remainder of this section provides more detail on each of the nine member universities and other affiliate 
and associate organizations. 

Florida Institute of Technology (FIT) 

Florida Tech (FIT) offers broad expertise in aerospace and space-related engineering, science, space 
traffic management and launch operations, vehicle and payload analysis and design, thermal systems 
and propulsion.  

Florida State University (FSU) 

FSU brings a range expertise and unique infrastructure and unparalleled testing facilities in many areas 
relevant to the COE CST. These include but are not limited to: cryogenics, thermal management, vehicle 
aerodynamics and controls, sensors, actuators, system health monitoring and high performance 
simulations including multi-physics mechanics and flow surface interactions. We have substantial 
expertise in simulating, experimentally and numerically, the Vehicle Launch Environment and the 
associated challenges in aeroacoustics aero-structures. 
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New Mexico Institute of Mining and Technology (NMT) 

NMT is a science, math and engineering university with a focus on applied research. Major research 
facilities include a rocket engine test fixture at the Energetic Materials Research and Testing Center, and 
a 2.4M fast tracking telescope at the Magdalena Ridge Observatory dedicated to the study of near earth 
objects. 

New Mexico State University (NMSU) 

NMSU and its Physical Sciences Laboratory have led space and aerospace research in areas of 
suborbital investigations from the time of Robert Goddard and Werner Von Braun to the current era of 
commercial sub-orbital space transportation with Spaceport America and its operators, Virgin Galactic, 
SpaceX and UP Aerospace. New Mexico Space Grant Consortium, the 21st Century Aerospace Space 
Group and related aerospace research focuses on annual access to space for student and faculty 
experiments, unmanned aerial vehicles, and cube-satellite development. 

Stanford University (SU) 

SU brings a 50 year history of aerospace research excellence and a broad scope of expertise to the COE 
CST, including the optimization and autonomous operation of complex systems, strategic research 
planning, organizational integration and distributed administration experience. 

University of Central Florida (UCF) 

UCF, as partners of Florida Center for Advanced Aero-Propulsion (FCAAP) and the Center for Advanced 
Turbines & Energy Research (CATER), offers its experience and expertise in thermal protection system, 
propulsion system components, cryogenic systems and materials, composites, sensors and actuators, 
and guidance and control. 

University of Colorado at Boulder (CU) 

CU offers the COE CST their experience in spacecraft life support systems and habitat design, 
spaceflight risk assessment, human factors engineering analysis, payload experiment integration, and 
expertise in space environment and orbital mechanics. 

University of Florida (UF) 

UF has been performing aeronautical and aerospace research since 1941, with current emphasis in the 
Department of Mechanical and Aerospace Engineering on research in space systems, MEMS, 
computational sciences, structural dynamics, controls, gas dynamics, and propulsion. 

University of Texas Medical Branch at Galveston (UTMB) 

UTMB has a long history of medical support and human spaceflight physiological research with NASA.  
This is complemented by more recent involvement in the commercial orbital and suborbital spaceflight 
industry supporting space flight participant visits to the ISS and preparation of passengers and crew for 
suborbital space flights. 

COE CST AFFILIATE MEMBERS 

Embry-Riddle Aeronautical University (ERAU) 

Embry-Riddle Aeronautical University (ERAU) team focuses upon the demonstration, verification, and 
validation of the AST funded, and ERAU developed ADS-B prototype (UAT Beacon Radio – ERAU 
model) for the reusable sub-orbital space vehicles for the first year.   
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Map of COE CST Member and Affiliate University Geographic Distribution 

McGill University (MU) 

McGill University’s Institute of Air and Space Law (IASL) offers the most comprehensive and advanced 
graduate level space law program in the world covering General Principles of Space Law, Law of Space 
Applications and Government Regulation of Space Activities. 

Satellite Communications Systems (SatWest) 

Satellite Communications Systems focuses on test of Satellite Communications Systems on-board 
Suborbital Platforms to provide low-cost data communications for Research Payloads, Payload 
Operators, and Space Vehicle Operators, and government agencies such as the FAA and NASA.  The 
satellite systems to be tested include, but are not limited to, Iridium, Globalstar, and Inmost.   

COE CST ASSOCIATE MEMBERS AND PRIMARY PARTNERS 

Baylor College of Medicine Center for Space Medicine (CSM) 

Baylor College of Medicine Center for Space Medicine (CSM) is a collaborative enterprise involving 
Baylor College of Medicine, the National Space Biomedical Research Institute, NASA, Rice University, 
Texas Medical Center institutions, and other academic, industry and government organizations nationally 
and internationally. The affiliation with UTMB and the COE CST offers UTMB researchers the ability 
to work side-by-side CSM faculty and students in collaboration with NSBRI, NASA and other colleagues. 
Most recently, this included UTMB residents working with CSM faculty Dr. Jon Clark, providing medical 
support and research for the RedBull Stratos project, resulting in many publications and presentations. 

National Aerospace Training and Research (NASTAR) Center 

The National AeroSpace Training and Research (NASTAR) Center is partnering with UTMB and the FAA 
COE CST to participate as an industrial affiliate in an advisory board capacity and also as a research 
partner providing cost sharing support.  It offers a strong foundation in flight training and research to 
improve the health and safety of passengers in the extreme aviation and space environments.  Most 
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recently, NASTAR donated time and use of its centrifuge for a COE CST sponsored novel study on G-
tolerance of subjects with chronic diseases.  

University Of Nebraska Lincoln 

The University of Nebraska, a collaboration between space law and policy, focuses on how the liability 
regime will achieve the appropriate balance between the risks and benefits of allowing lay persons to 
travel to space, and what elements of the liability regime are best addressed at both the national and 
international levels.  In addition, the research will look at how to avoid over/under-regulating so as to 
retain profitability and viability, and how regulation should evolve as the industry matures. 

AWARDS AND RECOGNITION 

During the past five years, many of the principal investigators and students from COE CST member 
universities have received promotions, awards, and recognition for their work. Shown below are honors 
received during the past 12 months. The FAA would like to congratulate all the recognized recipients 
(listed in alphabetical order by last name) for their great achievements! 

 Dr. Rebecca Blue (UTMB) was given the Julian E. Ward Memorial Award for superior performance 
and outstanding achievement in the art and science of aerospace medicine during residency training, 
and was noted for all of her work, including 18 publications. 

 Mr. Brad Cheetham (CU Boulder) received the 2014 Aviation Week’s Twenty-20s Award, listing the 
top 20 people in the aerospace industry under the age of 30. 

 Dr. Natacha Chough (UTMB) was awarded the AsMA Jeffrey R. Davis, MD, Endowed Scholarship and 
the Society of NASA Flight Surgeons Outstanding Student Award.  

 Dr. Emmanuel Collins (FSU) received the Black Engineer of the Year Award for College-Level 
Promotion of Education, and was named a Fellow of the American Society of Mechanical Engineer 
(ASME).  

 Dr. Dave Klaus (CU Boulder) recently received the Aerospace Department Outstanding Graduate 
Teaching and Mentoring Award, 2014. 

 Dr. Robert Mulcahy (UTMB) was awarded the Jeff Myers Young Investigator Award. 

 Dr. James Pattarini (UTMB) was awarded the AsMA Jeffrey R. Davis, MD, Endowed Scholarship and 
the Space Medicine Association Wyle Scholarship. 

 Dr. Daniel J. Scheeres (CU Boulder) was recently Named Distinguished Professor of The University 
of Colorado by the Board of Regents, 2014, and was named a Fellow of the American Institute of 
Aeronautics and Astronautics. 

 Dr. James Vanderploeg (UTMB) was given the Louis H. Bauer Founders Award, the top honor from 
the Aerospace Medical Association (AsMA) 
for the most significant contribution in 
aerospace medicine. 

 Mr. Jonah Zimmerman (Stanford) 
received the Best Student Paper at the 
AIAA Joint Propulsion Conference in 2013. 

TEAM UTMB: Members of the UTMB 
researchers at the AsMA Conference, from 
left to right: Dr. Dana Levin, Dr. James 
Pattarini, Dr. Robert Mulcahy, Dr. Rebecca 
Blue, Mr. Ken Davidian, Dr. Alex Garbino, Dr. 
Jim Vanderploeg, Dr. Tarah Castleberry, Dr. 
Charles Mathers, and Dr. Eric Blacher. Not 
pictured: Dr. Natacha Chough. 
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COE CST RESEARCH TASKS 

The research conducted within FAA AST is broken into four major research themes: 

 Space Traffic Management & 
Operations  

 Space Transportation Operations, 
Technologies & Payloads  

 Human Spaceflight 

 Space Transportation Industry 
Viability  

Each of these major research themes 
are divided into programs and these 
are further divided into projects and 
tasks.  
 
The following pages include a list of 
the individual COE CST research 
tasks conducted during the fourth year 
of operation followed by summary 
(quad) charts for each task. 

The presentation order of the 
summary charts follows the list of 
tasks given in the table below. 

ken davidian
Rectangle

ken davidian
Rectangle

ken davidian
Rectangle



  EXECUTIVE SUMMARY 

www.coe‐cst.org    9 
 

 

 

  



  COE CST YEAR 4 ANNUAL REPORT 

10    www.coe‐cst.org 
 

 

 

  



  EXECUTIVE SUMMARY 

www.coe‐cst.org    11 
 

 
 

  



  COE CST YEAR 4 ANNUAL REPORT 

12    www.coe‐cst.org 
 

 

 

 

   



  EXECUTIVE SUMMARY 

www.coe‐cst.org    13 
 

 

   



  COE CST YEAR 4 ANNUAL REPORT 

14    www.coe‐cst.org 
 

 

 

  



  EXECUTIVE SUMMARY 

www.coe‐cst.org    15 
 

 

   



  COE CST YEAR 4 ANNUAL REPORT 

16    www.coe‐cst.org 
 

   



  EXECUTIVE SUMMARY 

www.coe‐cst.org    17 
 

 
  



  COE CST YEAR 4 ANNUAL REPORT 

18    www.coe‐cst.org 
 

  



  EXECUTIVE SUMMARY 

www.coe‐cst.org    19 
 

 
  



  COE CST YEAR 4 ANNUAL REPORT 

20    www.coe‐cst.org 
 

  



  EXECUTIVE SUMMARY 

www.coe‐cst.org    21 
 

  



  COE CST YEAR 4 ANNUAL REPORT 

22    www.coe‐cst.org 
 

  



  EXECUTIVE SUMMARY 

www.coe‐cst.org    23 
 

 
  

Dr. Tristan Fiedler (FIT) making a presentation at the COE CST Fourth Annual Technical 
Meeting held in Washington, DC. 
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COE CST STUDENTS, PARTNERS AND PUBLICATIONS 

COE CST YEAR 4 STUDENTS 

The following is a list and demographic information of the 47 COE CST students working on research 
tasks during the fourth year of operation.  

 Bayley, Steven (NMT) 
 Blacher, Eric (UTMB) 
 Blood, Dan (UF) 
 Bowers, Marianne (NMSU) 
 Capristan, Francisco (SU) 
 Carpenter, Cassandra (UCF) 
 Chamberlain, Christina (CU) 
 Cheetham, Bradley (CU) 
 Chough, Natcha (UTMB) 
 Collins, Justin (FSU) 
 Colvin, Thomas (SU) 
 Day, Richard (ERAU) 
 DiPaolo, Andrea (MU) 
 Francis, Griffin (FSU) 
 Gehly, Steven (CU) 
 Hernandez, Lance (NMT) 

 Huang, Roger (CU) 
 Johansen, Benjamin (UTMB) 
 Li, Alan (SU) 
 Lipscomb, Caleb (CU) 
 LoCrasto, Heather (CU) 
 Loparo, Zachary (UCF) 
 Masker, William (NMT) 
 Meisner, Daniel (NMT) 
 Mendoza, Joshua (NMT) 
 Mills, David (UF) 
 Mulcahy, Robert (UTMB) 
 Negrea, Catalin (CU) 
 Neugebauer, Brandon (ERAU) 
 Newman, Tristan (UF) 
 Ow, Andrew (SU) 
 Park, In-Kwan (CU) 

 Pattarini, James (UTMB) 
 Reyes, David (UTMB) 
 Rumsey, Alex (FIT) 
 Runnels, Joel (NMT) 
 Sharma, Aneesh (FSU) 
 Smith, Taylor (FIT) 
 Stanley, June (NMT) 
 Stotts, Jarrett (NMT) 
 Thurmond, Kyle (UCF) 
 Tobin, Jessica (NMT) 
 Tounour, Dominic (ERAU) 
 Trujillo, Blaine (NMT) 
 Yang, Hongjiang (UCF) 
 Yosvany, Alonso (ERAU) 
 Zimmerman, Jonah (SU) 

 
Note: Not all students’ names are given on the quad charts in the preceding section so this list has some names 
not found in the charts. Abbreviations: CU‐University of Colorado Boulder, ERAU‐Embry‐Riddle Aeronautical 
University, FIT‐Florida Tech, FSU‐Florida State University, MU‐McGill University, NMSU‐New Mexico State 
University, NMT‐New Mexico Tech, SU‐Stanford University, UCF‐University of Central Florida, UF‐University of 
Florida, UTMB‐University of Texas Medical Branch at Galveston.

COE CST STUDENT DEMOGRAPHIC CHARTS 
 
  

Note: These charts were made using 
cumulative data from previous years 
and consequently do not reflect 2014 
student data only. 

Breakdown  
by ethnicity 

Breakdown 
by gender 

Breakdown  
by school 
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COE CST YEAR 4 RESEARCH PARTNERS 

The following is a list of the 27 COE CST research organization partners that have contributed to the year 
four COE CST research tasks. 

 Air Force Research Lab - Kirkland 
 Air Force Research Lab - Maui 
 Baylor College of Medicine 
 FAA Civil Aerospace Medical Institute 
 Los Alamos National Laboratory Engineering 

Institute 
 May Clinic - Rochester and Scottsdale 
 Metropolitan State College of Denver 
 MIT Lincoln Laboratory 
 MITRE 
 NASA Ames Research Center 
 NASA Headquarters 
 NASA Jet Propulsion Lab 
 NASA Johnson Space Center 

 Nation Science Foundation  
 National Space Biomedical Research Institute 
 National Space Grant Foundation 
 NMSU Space Development Foundation 
 Oak Ridge National Laboratory 
 Pennsylvania State University, The 
 Sandia National Laboratories 
 Southwest Research Institute 
 Universities Space Research Association 
 University of Colorado LASP 
 University of Missouri 
 US Army 
 Webster University 
 Wright State University 

COE CST YEAR 4 INDUSTRY PARTNERS 

The following is a list of the 55 COE CST industry partners that have contributed to the year four COE 
CST research tasks. 

 Altius Space machines 
 American Institute of 

Aeronautics and 
Astronautics (AIAA) 

 Analytical Graphics Inc. 
 Arianespace 
 ATK 
 Bachner Consultants 
 Ball Aerospace 
 Bigelow Aerospace 
 Blue Origin 
 Boeing Company, The 
 Braxton 
 Cimmaron Software 

Services Inc. 
 Clear Channel Satellite 
 CSSI Inc. 
 DigitalGlobe  
 Digital Solutions 
 Dynetics, Inc. 

 Echostar  
 Globalstar 
 IBM 
 Intelsat 
 Iridium 
 Jacobs Technology Inc. 
 Locked On Inc. 
 Lockheed Martin Space Systems 

Company 
 LORD Microstrain 
 Marketing Consultant 
 Metis Design 
 NASTAR Center 
 Near Space Corporation 
 New Mexico Spaceport Authority 
 Orbital Sciences Corporation 
 Orion America Technologies 
 Qinetiq 
 SAIC 
 SatWest 

 Scitor Corporation 
 Sierra Nevada Corp 
 Space X 
 Space Florida 
 Space News 
 Space Ops 
 Space Systems / Loral 
 Space Works Enterprises 
 Spaceport America Consultants 
 Spaceport Sweden 
 Spaceworks 
 Special Aerospace Services 
 Tauri Group, The 
 Terminal Velocity Aerospace 
 United Launch Alliance 
 UP Aerospace 
 Virgin Galactic 
 Wyle Integrated Science and 

Engineering Group 
 XCOR Aerospace, Inc. 

COE CST would like to thank the Florida Space Grant Consortium for sponsoring the Welcome Reception 
at the Fourth Annual Technical Meeting in Washington, DC. 
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COE CST YEAR 4 PUBLICATIONS 

The following is a list of the 22 publications published or presented during COE CST year four. 

TASK 184-CU HUMAN RATING OF COMMERCIAL SPACECRAFT 

 Klaus, D.M., Ocampo, R.P. and Fanchiang, C. (2014) Spacecraft Human-Rating: Historical Overview 
and Implementation Considerations. IEEE Aerospace Proceedings (978-1-4799-1622-1/14, no. 2272). 

 Neis, S.M. and Klaus, D.M. (2014) Considerations toward Defining Medical ‘Levels of Care’ for 
Commercial Spaceflight. New Space [accepted]. 

TASK 185-SU UNIFIED 4-DIMENSIONAL TRAJECTORY ANALYSIS 

 Capristan, Francisco M., and Juan J. Alonso. "Range Safety Assessment Tool (RSAT): An analysis 
environment for safety assessment of launch and reentry vehicles," 52nd Aerospace Sciences Meeting, 
2014, 10.2514/6.2014-0304.  

TASK 187-CU SPACE SITUATIONAL AWARENESS 

 Rosengren, Aaron J., Daniel J. Scheeres, and Jay W. McMahon. "The classical Laplace plane as a 
stable disposal orbit for geostationary satellites." Advances in Space Research 53.8 (2014): 1219-1228.  

TASK 193-CU ROLE OF COE CST IN EFP 

 Bandla, S., Cheetham, B., Hakeem, R., Zea, L. "Applying Insights Of Game Theory To The Microgravity 
Utilization Market", IAC-14,E6,3,3, x24346, October, 2014. 

TASK 193-SU ROLE OF COE CST IN EFP 

 Ow, A., Zimmerman, J., Hubbard, S. "A qualitative analysis of opportunities and processes for 
secondary and hosted payloads." IAC-14-B4.5.12, October 2014. 

TASK 220-NMSU SPACE OPERATIONS FRAMEWORK 

 Bachner, H., Hynes, P., Schneider, I., Hayhoe, J., Lee, N., and Bowers, M. "The development of a 
framework to capture a body of knowledge (BOK) for commercial spaceport practices." IAC-14.D6.1.7, 
October 2014. 

TASK 228-NMT MAGNETO-ELASTIC SENSING FOR STRUCTURAL HEALTH MONITORING 

 Masker, W., Runnels, J., and Zagrai, A., (2014) “Small-factor Electromechanical Impedance 
Measurement Board for Space Applications”, presentation at SPIE's 21th Annual International 

UTMB Students, 
Dr. Robert 
Mulcahy, Dr. 
Natacha Chough, 
and Dr. James 
Pattarini, receiving 
awards at the 2014 
Aerospace Medical 
Association 
Conference. 
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Symposium on Smart Structures and Materials + NDE for Health Monitoring and Diagnostics, 9 - 13 
March 2014, CA. 

 Trujillo, B. and Zagrai, A., (2014) “Monitoring of Acoustic Emission Activity using Thin Wafer 
Piezoelectric Sensors”, paper at SPIE's 21th Annual International Symposium on Smart Structures and 
Materials + NDE for Health Monitoring and Diagnostics, 9 -13 March 2014, CA.  

 Trujillo, Blaine, et al. "Monitoring of acoustic emission activity using thin wafer piezoelectric sensors." 
SPIE Smart Structures and Materials+ Nondestructive Evaluation and Health Monitoring. International 
Society for Optics and Photonics, 2014. 

 Zagrai, A., (2014) “High-frequency Sensor Technology”, presentation at AFOSR Workshop on 
Microsecond State Monitoring of Multicomponent Structures, 8 April  2014, Niceville, Florida 32578-
1295 

 Zagrai, A, Cooper, B., Schlavin, J., Clemens, R., White, C., Kessler, S., (2014) “Assessing structural 
condition during suborbital space flight,” Technical presentation at ASME Conference on Smart 
Materials, Adaptive Structures and Intelligent Systems, September 9, 2014, Newport, RI, presentation: 
SMASIS2014-7726.  

TASK 241-UF HIGH TEMPERATURE, OPTICAL SAPPHIRE PRESSURE SENSORS FOR HYPERSONIC VEHICLES 

 Mills, D., D. Alexander, G. Subhash, and M. Sheplak, “Development of a sapphire optical pressure 
sensor for high-temperature applications,” Proc. SPIE 9113, Sensors for Extreme Harsh Environments, 
Baltimore, MD, 6/5/2014.  

TASK 244-CU AUTONOMOUS RENDEZVOUS AND DOCKING 

 McMahon, J., S. Gehly, and P. Axelrad, “Enhancing Relative Attitude and Trajectory Estimation for 
Autonomous Rendezvous Using Flash LIDAR,” AIAA/AAS Astrodynamics Specialist Conference, San 
Diego, CA, August 4-8, 2014.   

TASK 244-FSU AUTONOMOUS RENDEZVOUS AND DOCKING 

 Francis, G., Collins, E., Chuy, O., and Sharma, A. ”Rapid Trajectory Generation for Autonomous 
Spacecraft in Stochastic Environments” (in preparation), for submission to Journal of Guidance, 
Control, and Dynamics. 

 Sharma, A., Ordonez, C., and Collins, E. “Robust Sampling-Based Trajectory Tracking for Autonomous 
Vehicles,” 2014 IEEE International Conference on Systems, Man, and Cybernetics, San Diego, CA, Oct 
5 – 8, 2014. 

TASK 256-UTMB ADDITIONAL NASTAR CENTRIFUGE TESTING 

 Blue, Rebecca S., et al. "Tolerance of centrifuge-simulated suborbital spaceflight by medical condition." 
Aviation, space, and environmental medicine 85.7(2014): 721-729. 

 Mulcahy RA, Blue RS, Vardiman JL, Mathers CH, Castleberry TL, Vanderploeg JM. Subject Anxiety 
and Psychological Considerations for Centrifuge-Simulated Suborbital Spaceflight. Aviat Space Environ 
Med 2014; 85(8): 847-851. 

 Pattarini JM, Blue RS, Castleberry TL, Vanderploeg JM. Preflight screening techniques for centrifuge-
simulated suborbital spaceflight. Aviat Space Environ Med 2014; 85(12). 

TASK 257-CU MASTER’S LAUNCH & ON-ORBIT OPERATIONS CLASS 

 Cheetham, B.W., J. Feldhacker, J. Herman, and G.H. Born, “Bringing Together Industry and Academia 
via Graduate Commercial Spaceflight Operations Curriculum,” 2014 Spaceflight Operations 
Conference. 

TASK 307-SATWEST/NMSU TEST OF COTS SATELLITE COMMUNICATIONS SYSTEMS 

 Barnett, B. "Flight Test of Communications in Space via Commercial Communications Satellite 
Networks on-board Suborbital RLV and High Altitude Balloon:  Implications for Space Traffic 
Management“, Embry Riddle Space Traffic Management Conference, Florida, Nov. 2014. 

 Barnett, B. "Flight test of Satwest’s Space Communications Technology on Suborbital RLV and High 
Altitude Balloon”, NASA SBIR Technology Commercialization conference, Cleveland, Sept. 2014. 

 














