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COE CST YEAR 4 ANNUAL REPORT – VOLUME 1 

This report is produced by the FAA Office of Commercial Space Transportation (AST) in 

fulfillment of FAA Centers of Excellence program requirements. 

The full report is broken into an Executive Summary and three volumes: 

 The Executive Summary gives an overview of the FAA AST, the FAA COE program and the 

COE CST. A brief description of the member universities precedes a series of “quad charts,” 

one for each Task conducted by the COE CST during the second year of operation. The 

document ends with a listing of the Year 4 students, supporting organizations and technical 

publications. 

 Volume 1 gives a 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 second 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 is Volume 1 of the full report. 

Any questions or comments about the content of this report should be directed to Mr. Ken 

Davidian, FAA Program Manager for the Center of Excellence for Commercial Space 

Transportation, or Dr. Patricia Watts, FAA COE Program Director. 
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1.0 FAA COE Program Overview 

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, or 

state and local government organizations. 

Eight other COEs have been established by the FAA that pre-date the COE CST, including:  

 The Joint Center for Computational Modeling of Aircraft Structures, 1992 to 1996. 

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

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

 The Airworthy 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, one new COE has 

been created and another two COEs been announced. 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, announced in 2012. 
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2.0 COE CST Overview 

2.1 History 

On August 18, 2009, FAA Administrator Randy Babbitt signed a memo to create the COE CST 

with the goal of helping the Office of Commercial Space Transportation (AST) execute its dual 

mission through a dedicated university research program. The COE CST is a partnership of 

academia, industry, and government that is established to create a world-class consortium that 

will address current and future challenges for commercial space transportation. As is customary 

of all COEs, this announcement represented a ten-year minimum annual funding commitment of 

one million dollars. 

The FAA released a draft solicitation for the COE CST on December 15, 2009 and held two 

public meetings in February 2010 before issuing the final solicitation soon afterwards in March. 

The FAA COE Program Director and the Office of Commercial Space Transportation hosted the 

first public meeting in Washington, DC on February 9, 2010, the day before the start of the 13th 

Annual FAA Commercial Space Transportation Conference. Unfortunately, record-breaking 

snowfalls blanketed the DC area on February 5-6, the weekend before, and there was a threat 

(that ultimately did materialize) of a second storm scheduled to hit on February 9-10. Despite 

attendance nearing one hundred, the inclement weather impeded the turnout of some who had 

intended to attend so the FAA scheduled a second public meeting later the same month, on 

February 25, with the hope that the weather conditions would not be so extreme. 

In both meetings, presentations about the FAA, AST, COEs, and the COE CST were given. FAA 

answered questions and accepted comments and suggestions on the draft solicitation from the 

audience. 

As stated in Public Law 101-508, institutions being considered for selection as a COE are 

required to demonstrate in their proposal the ability to meet the following criteria: 

 The extent to which the needs of the State in which the applicant is located are representative 

of the needs of the region for improved air transportation services and facilities. 

 The demonstrated research and extension resources available to the applicant to carry out this 

section. 

 The ability of the applicant to provide leadership in making national and regional contributions 

to the solution of both long-range and immediate air transportation problems. 

 The extent to which the applicant has an established air transportation program. 

 The demonstrated ability of the applicant to disseminate results of air transportation research 

and educational programs through a statewide or region wide continuing education program. 

The projects the applicant proposes to carry out under the grant. 

FAA released the final version of the COE CST solicitation on March 15, 2010 and final 

proposals were due on April 30, six weeks later. 

The proposals received were reviewed and evaluated on a competitive basis by a panel of subject 

matter experts and management officials in accordance with the solicitation. Each proposal was 

evaluated to determine the extent to which institutions, team members and affiliates were able to 

provide a quality environment for commercial space transportation research and to determine the 

extent to which each proposal met the selection criteria established by Congress. 
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Following the evaluations, a final report was provided to the FAA Administrator on August 5, 

2010. On Wednesday, August 18, the FAA announced the establishment of the COE CST and 

cooperative agreements were signed with the nine member universities in September, 2010. 

Subsequently, the FAA distributed two million dollars to conduct the initial set of research tasks 

within the newly created center. 

The next two sections of this report give brief descriptions of the COE CST member universities 

and describe the four research areas they will be pursuing. 

2.2 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. 

2.3 Member and Affiliate 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. 
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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 (Florida Tech or 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. 

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. 
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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.   

Map of COE CST Member and Affiliate University Geographic Distribution 
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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 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. 
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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. 

2.4 Research Structure 

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 
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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. 

Space Traffic Management and Launch Operations 

The goal of this research area is “Improved Space Traffic Management”, to effectively answer 

those topics related to the development and optimization of technical and regulatory provisions 

and processes used to oversee, coordinate, regulate, and promote safe and responsible space all 

activities between space and Earth (including access to, operations in and return from space to 

Earth) to avoid physical and/or electromagnetic interference. 

It also includes the operational and safety-related design criteria of spaceports, launch and 

reentry vehicles, and resident space objects, air and space traffic integration, space situational 

awareness (currently not within AST authority, but listed for the sake of completeness), ground 

support operations, and other issues which may impact the safe operation of launch, reentry, or 

on-orbit operations. 

Space Transportation Operations, Technologies and Payloads 

The goal of this research area is “Improved Vehicle Safety and Risk Management” including 

knowledge of all safety-critical components and systems of the space vehicles and their 

operations, so as to better identify potential hazards and to better identify, apply and verify 

hazard controls. 

This research area encompasses all the engineering, operations, management and safety areas of 

study related to expendable and reusable launch vehicles, their systems and payloads. 

Specific discipline areas of research include but are not limited to: ground systems and 

operations safety technologies, vehicle safety analyses, vehicle safety systems and technologies, 

payload safety, and vehicle operations safety. 

Human Spaceflight 

The goal of this research area is “Ensured Human Safety” of those onboard during space vehicle 

or spaceport operations. 

This research area provides opportunities for research in the areas of aerospace physiology & 

medicine, personnel training, environmental control and life support systems (ECLSS), 

habitability and human factors, and human rating of commercial spacecraft. 

Research in these areas can provide critical information needed to allow the ordinary citizen, i.e., 

that person without the benefit of the physical, physiological and psychological training and 

exposure to the space environment that the traditional astronaut has, to travel to space safely, to 

withstand the extremes of the space environment and to readjust normally after returning to 

Earth. 

Space Transportation Industry Viability 

The goal of this research area is “Increased Industry Viability” including economic, legal, 

legislative, regulatory, and market analysis and modeling. 
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This research area encompasses all the subcategories of space transportation, including market, 

policy, international, legal, regulatory and all cross-cutting topics.  

Research in these areas will include but not be limited to: a focus on developing innovative and 

practical commercial uses of space, innovative business and marketing strategies for companies 

involved in commercial launch operations and related components and services, support of the 

US commercial space transportation industry’s international perspective and competitiveness, 

and developing innovative financing for commercial launch activities.  

Specific COE CST research tasks are defined, evaluated and supported on an ongoing basis 

throughout the life of the COE CST. Descriptions for current research tasks can be found on the 

COE CST web site (www.coe-cst.org). 

2.5 Research Personnel and Partners 

This section provides lists of the COE CST principal investigators, students, research partners 

and industry partners that were active during year 4 operation. Student demographics are also 

given. A list of conference papers and journal articles presented or published during COE CST 

Year 4 is also given. 

Year 4 Principal Investigators 

The COE CST principal investigators (PIs) and the Tasks for which they are responsible are 

given in the table below. 

PI Organization Task 

Alson, Juan Stanford University 185, 193, 258, 259 

Alvi, Farrukh Florida State University 241, 244, 283, 297 

An, Linan University of Central Florida 253 

Axelrad, Penina University of Colorado at Boulder 244 

Benjamin, Scott Florida Institute of Technology 305 

Born, George University of Colorado at Boulder 193, 257 

Castleberry, Tarah University of Texas, Medical Branch 255, 294 

Close, Sigrid Stanford University 186 

Collins, Emmanuel Florida State University 244 

Durrance, Sam Florida Institute of Technology 247, 282 

Fiedler, Tristan Florida Institute of Technology 296, 300, 301, 302, 304 

Fitz-Coy, Norm University of Florida 244, 288 

Forbes, Jeff Stanford University 186 

Fuller-Rowell, Tim University of Colorado at Boulder 186 

Gou, Jihua University of Central Florida 253 

Hanrahan, Pat Stanford University 259 

Hubbard, Scott Stanford University 193, 244, 258, 259, 286 
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Hynes, Pat New Mexico State University 220, 284, 298, 306, 307 

Jennings, Richard University of Texas, Medical Branch 183 

Kapat, Jay University of Central Florida 253, 287 

Kirk, Dan Florida Institute of Technology 247, 282 

Klaus, David University of Colorado at Boulder 184, 281 

Miller, Keith New Mexico Tech 293 

Oates, William Florida State University 241 

Ostergren, Warren New Mexico Tech 228, 293, 299, 303 

Rock, Steve Stanford University 244 

Scheeres, Daniel University of Colorado at Boulder 187 

Sheplak, Mark University of Florida 241 

Vanderploeg, James University of Texas, Medical Branch 181, 182, 256, 289, 295, 308,  

309, 310 

Vasu, Subith University of Central Florida 311 

Villaire, Nathaniel Florida Institute of Technology 247 

Zagrai, Andrei New Mexico Tech 228 

Year 4 Students 

The following is a list and demographic information of the 63 COE CST students working on 

research Tasks during the fourth year of operation.  

Abbreviations:  CU-University of Colorado Boulder, FIT-Florida Tech, FSU-Florida State 

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 
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 Bayley, Steven (NMT) 

 Blue, Rebecca (UTMB) 

 Borowski, Holly (CU) 

 Bowers, Marianne (NMSU) 

 Capristan, Francisco (SU) 

 Carpenter, Cassandra (UCF) 

 Cason, Kathryn (UF) 

 Chamberlain, Christine (CU) 

 Charalambides, Gabe (SU) 

 Cheetham, Bradley (CU) 

 Chough, Natcha (UTMB) 

 Collins, Justin (FSU) 

 Colvin, Thomas (SU) 

 Conrad, David (NMT) 

 Cooper, Benjamin (NMT) 

 Cushman, James (UTMB) 

 Deaven, Jacob (NMSU) 

 Fanchiang, Christine (CU) 

 Feldhacker, Juliana (CU) 

 Francis, Griffin (FSU) 

 Fujimoto, Kohei (CU) 

 Gehly, Steven (CU) 

 Gutierrez, Jaclene (NMT) 

 Hammond, Marcus (SU) 

 Herman, Jon (CU) 

 Hernandez, Lance (NMT) 

 Huang, Roger (CU) 

 Kasdaglis, Nicholas (FIT) 

 Kruse, Walter (NMT) 

 Law, Jennifer (UTMB) 

 Lawrence, Jeremey (UCF) 

 Lewis, Leigh (UTMB) 

 Li, Alan (SU) 

 LoCrasto, Heather (CU) 

 Lui, Donovan (UCF) 

 Maillet, Nicole (FIT) 

 Masker, William (NMT) 

 Mathers, Charles (UTMB) 

 McGranaghan, Ryan (CU) 

 Meisner, Daniel (NMT) 

 Mendoza, Joshua (NMT) 

 Menon, Anil (UTMB) 

 Michalenko, Joshua (NMSU) 

 Mills, David (UF) 

 Mulcahy, Robert (UTMB) 

 Nies, Stefan (CU) 

 Padial, Jose (SU) 

 Pattarini, James (UTMB) 

 Phillips, Homer (CU) 

 Reiner, Sebastian (FIT) 

 Reyes, David (UTMB) 

 Runnels, Joel (NMT) 

 Sharma, Aneesh (FSU) 

 Sjaardema, Tracy (NMT) 

 Smith, Andrew (SU) 

 Stanley, June (NMT) 

 Stotts, Jarrett (NMT) 

 Strevel, Hank (NMSU) 

 Tobin, Jessica (NMT) 

 Trujillo, Blaine (NMT) 

 Wilt, Dennis (FIT) 

 Yang, Hongjiang (UCF) 

 Zimmerman, Jonah (SU) 

 

 Year 4 Student Demographics 
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COE CST Research Partners 

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

the year 4 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 

Year 4 COE CST Industry Partners 

The following is a list of the 63 COE CST industry partners that have contributed to the year 4 

COE CST research tasks. 

 

 

 

 

 

 

 

 

 

 

 

 



FAA Center of Excellence for Commercial Space Transportation 

17 

 Altius Space machines 

 American Institute of 

Aeronautics and 

Astronautics (AIAA) 

 Analytical Graphics Inc. 

 Arianespace 

 ATK Aerospace 

Systems 

 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 

 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 Exploration 

Technologies (Space X) 

 Space Florida 

 Space News 

 Space Ops 

 Space Systems / Loral 

 Space Works Enterprises 

 Spaceport America 

Consultants 

 Spaceport Sweden 

 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. 

2.6 Year 4 COE CST Publications 

The following is a list of the 22 publications published or presented during COE CST year 4. 

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.  
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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 

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.   
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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. 
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3.0 COE CST Funding Overview 

3.1 Funding By Program 

The total funding to date (FY10-14) is $6,736,522.00. The division of funds among the research 

programs and administrative costs is shown in the figure below. 

FAA COE CST Cumulative (FY10-13) Distribution of Funds among Research Programs 
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3.2 Funding By University 

The FAA funding by University over the first four years of operation is shown below: 

FAA COE CST Cumulative (FY10-14) Distribution of Funds among Member Universities 

 

 

3.3 Funding by Task 

The total funding for each COE CST over the four-year life of the center is shown below.  The 

table below shows total funding for all tasks that were active at the end of calendar year 2014. 

Total COE CST Funding (FY10-14) for All Active Tasks 

 
 

Task-Org  Title Amount 

184-CU Human Rating of Commercially Operated Spacecraft $235,282  

185-SU Unified 4D Trajectory Approach for Integrated Management $400,996  

186-SU Space Environment Modeling/Prediction $204,474  

186-CU Space Environment Modeling/Prediction $98,000  

187-CU Space Situational Awareness Improvements $295,975  

193-SU Role of the COE-CST in Encourage, Facilitate and Promote $628,445  
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193-CU Role of the COE-CST in Encourage, Facilitate and Promote $100,360  

220-NMSU Space Operational Framework for Commercial Space Launch Standards $240,335  

228-NMT Magneto-Elastic Sensing for Structural Health Monitoring $179,480  

241-UF High Temperature, Optical Sapphire Pressure Sensors for Hypersonic Vehicles $272,000  

241-FSU High Temperature, Optical Sapphire Pressure Sensors for Hypersonic Vehicles $254,163  

244-SU Autonomous Rendezvous and Docking for Space Debris Mitigation $111,968  

244-UF Autonomous Rendezvous and Docking for Space Debris Mitigation $161,500  

244-FSU Autonomous Rendezvous and Docking for Space Debris Mitigation $301,950  

244-CU Autonomous Rendezvous and Docking for Space Debris Mitigation $121,467  

253-UCF Ultra High Temperature Composites For Thermal Protection Systems $282,090  

256-UTMB Testing and Training in High-G Profiles $93,813  

258-SU Multi-Disciplinary Analysis of Launch Vehicle Safety Metrics $164,288  

293-NMT Reduced-Order Non-Linear Dynamic System Models $75,500  

298-NMSU Integration & Evaluation of ADS-B Payloads $79,191  

299-NMT Nitrous Oxide Composite Tank Testing $189,965  

300-FIT COE CST Collaboration Coordination $413,609  

302-FIT/MU International Commercial Space Regulations $0  

303-NMT OMIS Integration & Program Support $150,000  

304-FIT/MU 

The Definition and Delimitation of Outer Space: The Present Need to 

Determine Where "Space Activities" Begin  $0  

305-FIT Suborbital Commercial Transportation Industry Analyses $75,000  

306-

NMSU/ERAU 

Advanced ADS-B Prototype for Commercial Space: Status Update and Future 

Opportunities  $0  

307-

NMSU/SatWest Test of COTS Satellite Communications Systems $0  

308-UTMB Suborbital SFP Anxiety Assessment $71,682  

309-UTMB Suborbital Pilot Assessment $38,885  

310-UTMB Reducing Cabin Lethality in Commercial Spacecraft $26,487  

311-UCF LED-Based Low Cost Gas Sensor for Crew and Vehicle Safety $45,040  

  TOTAL    $5,311,945  

The following table shows total funding for tasks that were completed at the end of calendar year 

2014. 

Total COE CST Funding (FY10-14) for All Completed Tasks 

Task  Title Amount 

181-UTMB Medical and Physiological Database System $40,658  

182-UTMB Human System Risk Management Approach to CST $25,190  

183-UTMB Spaceflight Crew Medical Standards And Participant Acceptance Criteria $49,006  

247-FIT Air and Space Traffic Control Considerations for Commercial Space $196,578  

255-UTMB Wearable Biomedical Monitoring Equipment for Spaceflight Participants $185,437  

257-CU Masters Level Commercial Space Operations Instruction $128,510  

259-SU Flight Software Validation and Verification for Safety $5,110  
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281-CU Technical Oversight - CU $34,884  

282-FIT Technical Oversight - FIT $19,988  

283-FSU Technical Oversight - FSU $33,860  

284-NMSU COE CST Admin Lead Activities $271,330  

286-SU Technical Oversight - SU $100,000  

287-UCF Technical Oversight - UCF $20,910  

288-UF Technical Oversight - UF $20,000  

289-UTMB Technical Oversight - UTMB $37,848  

294-UTMB Development of Minor Injury Severity Scale for Orbital Human Space Flight $23,235  

295-UTMB Effects of EMI and Ionizing Radiation on Implantable Devices $17,025  

296-FIT Outreach - Commercial Space Transportation $28,650  

297-FSU Technical Oversight and OMIS Integration $105,000  

301-

FIT/MU Spaceport Regulation in a Post Modern World $0  

  TOTAL   $1,343,219  

3.4 Funding by Quarter 

The following chart displays the expenditures by fiscal year quarter. The green bar displays the 

projected FAA expense. The Orion Management Information Systems (OMIS) was created to 

manage and track multiple centers of excellence projects.  It was developed for managing FAA 

Air Transportation Centers of Excellence.  OMIS calculates the projected expense by taking the 

amounts funded and divides the sum over the four quarters.  In the first year, some anomalies 

occur as project dates are varied during the project period.  As indicated below, the bar chart 

begins to even out as the the projects begin to progress.  The large amount of matching funds in 

Q1 of FY13 reflects that most universities began accounting for matching funds received to date. 
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The Cumulative Expenditures by Quarter chart is similar to the bar chart above and is displayed 

in a line format below. 

 

 

 

 

 

 

 

 

 

 

 

 

The table below shows the projected and the actual FAA expense by quarter. 

FAA Cash by Quarter 

Date Projected 

Cumulative 

Projected Actual 

Cumulative 

Actual 

FY2010 Q4 

(Oct-Dec) 
$23,258 $23,258  $0 $0 

FY2011 Q1  

(Oct-Dec) 
$39,630 $62,888  $1,745 $1,745 

FY2011 Q2  

(Jan-Mar) 
$379,131 $442,019  $98,544 $100,289 

FY2011 Q3  

(Apr-Jun) 
$359,840 $801,858  $424,638 $524,926 

FY2011 Q4  

(Jul-Sep) 
$358,083 $1,159,941  $457,286 $982,213 

FY2012 Q1  

(Oct-Dec) 
$359,868 $1,519,809  $389,074 $1,371,287 

FY2012 Q2  

(Jan-Mar) 
$420,624 $1,940,433  $353,997 $1,725,284 

FY2012 Q3  

(Apr-Jun) 
$472,061 $2,412,494  $322,131 $2,047,415 

FY2012 Q4  

(Jul-Sep) 
$532,488 $2,944,982  $283,645 $2,331,060 
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FY2013 Q1  

(Oct-Dec) 
$503,854 $3,448,836  $461,278 $2,792,338 

FY2013 Q2  

(Jan-Mar) 
$549,374 $3,998,210  $305,933 $3,098,271 

FY2013 Q3  

(Apr-Jun) 
$495,820 $4,494,030  $545,467 $3,643,739 

FY2013 Q4  

(Jul-Sep) 
$228,839 $4,722,869  $335,887 $3,979,626 

FY2014 Q1 

(Oct-Dec) 
$294,406 $5,017,275  $109,500 $4,170,126 

FY2014 Q2  

(Jan-Mar) 
$335,551 $5,352,826  $347,754 $4,517,880 

FY2014 Q3 

(Apr-Jun) 
$226,014 $5,578,840  $301,537 $4,819,417 

FY2014 Q4 

(Jul-Sep) 
$210,815 $5,789,655  $224,198 $5,043,615 

FY2014 Q1 

(Oct-Dec) 
$250,773 $6,040,428  $141,121 $5,184,736 

TOTALS $6,040,429   $5,103,735   

3.5 Matching Funds 

The Match Profile pie chart below displays the fraction of cash match (23%) and the fraction of 

in-kind match (77%).  

The COE Match vs. FAA Expenditures pie chart displays the percentage of combined matching 

funds (cash and in-kind) over the FAA expense. Tasks funded under the FAA Grant require a 

100% match and the COE CST has achieved a 2.6:1 matching ratio. The match requirement is 

spread out over the first five years of the COE. Each university partner can combine the total 

FAA funding with their matching funds to comply with the FAA matching requirements. 
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The table below shows the actual cash and in-kind match. 

COE CST Matching by Quarter 

Expenditure and match data for each Task is provided with the individual project data later in 

this report. 

 

Date 

Cash 

Match 

Cumulative 

Cash Match 

In-Kind 

Match 

Cumulative 

In-Kind 

Match 

Total 

Match 

Cumulative 

Total 

Match 

FY2010 Q4 

(Oct-Dec) 
$0 $0  $0 $0 $0 $0 

FY2011 Q1  

(Oct-Dec) 
$0 $0  $0 $0 $0 $0 

FY2011 Q2  

(Jan-Mar) 
$0 $0  $0 $0 $0 $0 

FY2011 Q3  

(Apr-Jun) 
$152,182 $152,182  $51,509 $51,509 $203,691 $203,691 

FY2011 Q4  

(Jul-Sep) 
$177,622 $329,803  $39,656 $91,165 $217,278 $420,969 

FY2012 Q1  

(Oct-Dec) 
$166,097 $495,900  $120,483 $211,648 $286,580 $707,549 

FY2012 Q2  

(Jan-Mar) 
$281,241 $777,141  $68,857 $280,506 $350,098 $1,057,647 

FY2012 Q3  

(Apr-Jun) 
$288,952 $1,066,093  $56,142 $336,648 $345,094 $1,402,741 

FY2012 Q4  

(Jul-Sep) 
$259,518 $1,325,611  $164,741 $501,389 $424,259 $1,827,001 

FY2013 Q1  

(Oct-Dec) 
$358,869 $1,684,480  $5,334,858 $5,836,247 $5,693,726 $7,520,727 

FY2013 Q2  

(Jan-Mar) 
$151,254 $1,835,734  $111,888 $5,948,135 $263,142 $7,783,869 

FY2013 Q3  

(Apr-Jun) 
$251,933 $2,087,677  $1,092,136 $7,040,271 $1,344,068 $9,127,937 

FY2013 Q4  

(Jul-Sep) 
$166,110 $2,253,777  $612,931 $7,653,202 $779,041 $9,906,979 

FY2014 Q1 

(Oct-Dec) 
$124,886 $2,378,662  $350,691 $8,003,893 $475,576 $10,382,555 

FY2014 Q2  

(Jan-Mar) 
$210,087 $2,588,749  $267,343 $8,271,235 $477,430 $10,859,984 
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FY2014 Q3 

(Apr-Jun) 
$215,994 $2,804,743  $352,379 $8,623,615 $568,373 $11,428,357 

FY2014 Q4 

(Jul-Sep) 
$81,152 $2,885,894  $12,167 $8,635,782 $93,319 $11,521,677 

FY2014 Q1 

(Oct-Dec) 
$103,729 $2,989,623  $267,267 $8,903,049 $370,996 $11,892,672 

TOTALS $2,989,623   $8,903,049   $11,892,672   
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4.0 COE CST Management Plan 

The document below was modified in August of the 2012 calendar year and reflects the changes 

in the COE CST committee and subcommittee structure as discussed and agreed upon at the 

second Annual Administrative Meeting on the campus of Florida State University in Tallahassee. 

4.1 Introduction 

4.1.1 Background 

In August 2009, the FAA Administrator signed a memo agreeing to the creation of a Center of 

Excellence (COE) for Commercial Space Transportation (CST) that would be supported at a 

minimum level of one million dollars per year for 10 years. 

Following two public meetings conducted in February 2010, a competitive process was 

conducted over the following four months to solicit and then evaluate proposals for the COE 

CST.  

In September 2010, Cooperative Agreements (CAs) were executed between the FAA Office of 

Commercial Space Transportation (AST) and nine universities to create the COE CST. The 

member universities are (in alphabetical order): 

 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) 

 University of Texas Medical Branch at Galveston (UTMB) 

 Subsequently, the FAA distributed two million dollars to these universities to conduct the first 

set of research tasks. Through this Management Plan, the FAA encourages the COE CST 

member universities to cooperate and collaborate with the purpose of conducting world-class 

research in support of the Commercial Space Transportation industry.  

Together, the nine member universities bring complementary strengths together for the benefit of 

the overall COE CST. FAA finds that each team member provides highly respected and 

accomplished experiences that directly address the research and study needs of the commercial 

space industry. 

 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.  

 FSU brings a range expertise and unique infrastructure in many areas relevant to the COE 

CST, including but not limited to: cryogenics, thermal management, vehicle aerodynamics 

and controls, sensors, actuators and system health monitoring and high performance 

simulations. 
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 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. 

 NMSU and its Physical Sciences Laboratory have led space and aerospace research in areas 

of suborbital investigations from the time of Werner Von Braun to the current era of 

commercial sub-orbital space transportation with Virgin Galactic. The 21st Century Space 

and Aerospace research focus encompasses annual access to space for student and faculty 

experiments, unmanned aerial vehicles, scientific ballooning and nano-satellite development.   

 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. 

 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. 

 CU offers the COE CST their experience in spacecraft life support systems and habitat 

design, human factors engineering analysis, payload experiment integration, and expertise in 

space environment and orbital mechanics. 

 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. 

 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. 

Additionally, the team members provided a comprehensive distribution of geographical coverage 

representing the entire Commercial Space Transportation industry. Combined, the nine 

universities bring over 50 other government, industry and academic organizations as research 

partners. 

4.1.2 Overview 

Key FAA Personnel 

In this document, the following position titles are used. As of the distribution date of this 

document, the individuals named below hold each of these positions: 

Dr. Patricia Watts, FAA Center of Excellence (COE) Program Director 

 Mr. Ken Davidian, Director of Research and COE CST Program Manager, FAA AST 

Purpose 

The purpose of the AST COE Management Plan is to define the relationships, roles, goals and 

membership of the COE CST organizational entities and AST.  
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Organizational Context 

As shown in the figure below, the R&D Coordination and COE are programs within the 

following organizational hierarchy: 

 Dr. George Nield, Associate Administrator, FAA AST 

 Mr. Mike Kelly, Chief Engineer, FAA AST 

Also shown in the figure below, COE CST member universities interface with both AST’s R&D 

Coordination processes and the COE CST. Specifically, the research task proposal and selection 

process, including all competition sensitive information submitted by member universities, is 

coordinated by the FAA AST through the R&D Coordination activity (in coordination with AST 

entities such as the AST Senior Steering Committee and the Technical Monitors as shown in the 

figure below). All other activities of the COE CST member universities fall within the COE CST 

program. 

4.1.3 Scope 

The Center of Excellence (COE) is comprised of the AST COE Management Council (ACMC) 

and the Executive Committee (EC). The relationship of these entities with respect to the rest of 

the FAA AST R&D organization is shown below.  

Administrative activities of the COE CST member universities are defined in COE CST 

Cooperative Agreements. For activities not specified in the COE CST Cooperative Agreements, 

member universities are at liberty to conduct business as agreed upon among them and by the 

Executive Committee through a consensus-driven decision-making process. 

COE CST appraisal review and audits will be performed by the FAA COE Program Office in 

accordance with terms of the COE Policy Guide. 
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Other COE CST-related organizations, including the COE CST Advisory Council (CESTAC) 

and other non-member universities, interact with the COE CST through the Executive 

Committee and Member Universities, respectively. 

4.1.4 Abbreviations and Acronyms 

Below are the abbreviations and acronyms used in this document. 

AOB Any Other Business 

AST Office of Commercial Space 

Transportation 

CA Cooperative Agreement 

CESTAC COE CST Industry Advisory Council 

COE Center of Excellence 

CST Commercial Space Transportation  

CU University of Colorado at Boulder 

EC Executive Committee 

FAA Federal Aviation Administration  

FIT Florida Institute of Technology 

FSU Florida State University  

NMSU New Mexico State University 

NMT New Mexico Tech 

OMIS Orion Management 

Information System 

PI Principal Investigator  

PM Program Manager 

R&D Research and Development 

SU Stanford University 

UCF University of Central Florida 

UF University of Florida 

UTMB University of Texas Medical 

Branch at Galveston 

4.2 Executive Committee 

4.2.1 Functions and Goals 

The Executive Committee (EC) is responsible for the following COE CST functions: 

 DEVELOP A SET OF SELF-GOVERNANCE DOCUMENTS. Beginning with an EC 

Terms of Reference document, working through the second step of an EC Management Plan 

of its own, and culminating with an EC Constitution that will be iteratively refined over 

multiple years, these will evolve toward the foundational document for the COE CST 

entering its self-sustaining phase after 10 years of guaranteed FAA funding.  

 FOSTER COOPERATIVE EFFORTS AMONG THE COE CST MEMBER 

UNIVERSITIES. To respond not only to FAA funding solicitations but also to external 

funding solicitations, cooperative efforts will require some modified posturing. The intent is 

to demonstrate through signaling and subsequent action that being a member of the COE 

CST and partnering with other member universities actually enhances the chances of winning 

funding for related research tasks. 

 BEGIN CONDUCTING STRATEGIC PLANNING ANALYSES. Strategic planning 

analyses will be very valuable to the COE CST and can provide the basis for sustained, 

meaningful activities among the participating members. The long-term goal is self-

sustenance after 10 years and the results of many structured analyses will be essential to 

painting a more complete picture of how it can best be achieved. 

4.2.2 Membership 

Members of the EC include:  

 EXECUTIVE COMMITTEE CHAIR. Mr. Ken Davidian, AST Director of Research and 

COE CST Program Manager, is the EC Chair. 
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 COE CST MEMBER UNIVERSITY REPRESENTATIVES. Each university can be 

represented by COE CST Principal Investigators (PIs) and other university personnel 

(including staff and student observers) on an “as interested” basis. However, each university 

will designate a primary and secondary PI to attend the EC as a voting member. 

  CESTAC. The COE CST Industry Advisory Council will be represented at the EC meetings 

by the CESTAC Chair, Vice-Chair and/or the COE CST CESTAC Point of Contact. 

Although they are contributing member in discussions leading to consensus, CESTAC 

participants are not voting members of the EC. 

4.2.3 Meetings and Schedule 

Attendance at the EC meetings will be generally inclusive (allowing multiple PIs, student 

observers and staff as needed to attend from any given university). 

EC meetings will normally be conducted by teleconference on a monthly basis with face-to-face 

meetings twice a year (at the annual administrative and technical meetings).  

The teleconferences will be normally very short unless there were special briefings (for example, 

updates from the "Terms of Reference" team) or other topics to discuss. 

The EC is intended to be a consensus-driven decision-making body, but in the event that 

decisions were not able to be made by consensus in an open session, a closed-session vote may 

be necessary. Each member university would have a single vote given to their primary PI, 

regardless of the number of PIs representing any given university on the EC. 

In the event the primary PI from a given university is not able to participate in a close-session 

vote, the designated secondary PI from that same university will be able to act as a substitute. 

The agenda of these meetings will be determined by the EC Chair in consensus with the EC 

membership and distributed in advance of each meeting by the EC Chair or designee. 

4.3. Administrative Processes 

4.3.1 How to Submit a COE CST Research Grant Proposal 

 Enter www.grants.gov/ 

 Click on Apply for Grants 

 FAA assigns each proposal a number and acknowledges receipt of each proposal 

 Proposal number must be referred to in all future correspondence concerning the proposal. 

 Provide Required Fields 

 Enter CFDA 20.109 

 Download Package 

 Select CST New Funding Package and Download 

 Complete Download Instructions and Application  

 Submit 

4.3.2 How to Request a No Cost Extension 

 Go to www.grants.gov 

 Click on Apply for Grants 

 Provide Required Fields 

 Enter CFDA 20.109 
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 Download Package 

 Select CST No Cost Extension Package 

 Complete Download Instructions and Application  

 Submit 

Mandatory Requirement:  Form SF424 

4.3.3 How to Document Cost Share Contributions 

 Refer to OMB Circular A-110 Section .23 Cost Sharing or Matching  

 Complete FAA COE Matching Contribution Form 

 Submit prior to award when value of in-kind activities are calculated (vs cost of contribution) 

Based on activities not solely used for supporting a funded COE project 

In the instance where the in-kind cost sharing activity is not solely for the benefit of the proposed 

project, the activities conducted and provided by a third-party source will be clearly defined in 

the proposal submission to justify the value of the anticipated contribution to the specific 

project(s). 

A. Each investigator proposing credit for such contributions will review the anticipated cost 

sharing plan with his/her Fiscal Officer. 

B. Prior to submission of the proposal to the FAA, the university COE member’s Fiscal Officer 

will discuss the plan with the COE lead institution’s Fiscal Officer for consideration in 

accordance with the lead institution’s policies and procedures on cost-sharing. The university 

Fiscal Officer will notify the FAA COE Program Director/Grants Officer that such a 

proposal is under consideration and in the process of being submitted. 

C. In applying the value of a contribution versus the direct cost of contribution, the 

interpretation of the Fiscal Officer representing the COE Lead institution regarding the 

amount found to be “prudent and reasonable” will hold for all those participating on the 

project. The COE Lead institution is expected to conduct discussions and make a 

determination within 5 business days. 

D. The COE Lead institution will forward a concurrence notice to the COE Program Office with 

a justification for the value of the cost-share proposed. 

E. The FAA COE Program Director will consider each request on a case-by-case basis. The 

expectation is that all COE members and Leads will be prudent in developing value 

statements and formulas. 

F. In keeping with Legislative intent and the spirit of COE enabling legislation, Public Law 

101-508, the FAA will not allow the in-kind nonspecific contributions that might be a result 

of one project to satisfy the matching obligations for an entire agreement Phase or for a 

significant number of other funded projects. 

Although the COE Fiscal Officers and ultimately the FAA may accept the value of the 

documented contribution as reasonable, allowable and allocable, each university is subject to 

final acceptance by its own auditor(s). Any penalty imposed by a cognizant auditing agency is 

the sole responsibility of the recipient providing the contribution and the associated 

documentation (Prime or Sub recipient). 

4.3.4 How to Do Quarterly Reporting 

Quarterly reports cover three month calendar increments 

 Q1: October 1 – December 31, due January 31. 
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 Q2: January 1 – March 31, due April 30. 

 Q3: April 1 – June 30, due July 31. 

 Q4: July 1 – September 30, due October 31. 

Deadline for entering quarterly information is 30 days after the quarter ends 

 Research accomplishments (measured against the proposed goals and objectives):  

 Citation for written publications:   

 Journal articles published or in press:  

 Journal articles submitted:   

 Conference papers submitted and accepted:   

 Patents:   

 Follow-on research proposals submitted:  

 Transition of research results:   

 Plans for next quarter:  

4.3.5 How to Close-Out a Research Task 

Project Closeout Requirements 

The PI is responsible for completing all required documentation.  Orion America will prepare for 

the PI detailed reports based on information provided by the PI and entered into OMIS data 

fields.  By forwarding a completed form 9550.5 to Orion, the PI is authorizing Orion to gather 

the required data. 

 Due Date: 90 days after expiration of award 

 Send to: FAA Technical Monitor designated on FAA award letter,  

 The closeout requires the FAA Form 9550.5 be sent to Technical Director (Ken Davidian) 

 TD forwards to Tech Monitors for concurrence 

 TMs return approved form to TD 

 TD signs off and forwards to COE Program Director (Pat Watts) 

 COE Program Director approves and sends to OAT 

 OAT pulls any necessary reports from the OMIS  

 OAT sends complete electronic file to TD, PI, COE Program Director  

 Completed project information resides in two places:  COE Program Director and the OMIS 

where it awaits audit, etc. 

 5 printed copies to COE Program Director (Dr. Patricia Watts) 

 Electronic file to Technical Director (Ken Davidian), OAT Contract Support (Carol 

Gregorek),  

 Completed FAA Form 9550-5 “Final Project Report” (on the web at 

www.faa.gov.documentLibrary/media/form/faa9550-5.pdf ) with attachments below: 

Required Documents attached to the completed 9550.5 form (compiled by Orion America (OAT) 

for the PI, retrieved from OMIS): 

 Abstracts of Theses 

 Publication Citations (published and planned) (5 printed copies) (including Title, Journal or 

other reference, Date, Author) 
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 Scientific Collaborators (including Co-Investigators, Research Assistants, Associate 

Professors, Graduate Students, Associate Members and short statement of their participation, 

and others as appropriate) 

 Inventions or Propriety Data (Patents and status) 

 Technical Summary 

 Additional Material required under the award instrument 

 OMIS Report showing no outstanding reports due 

 Budget sheet reflecting +/- balance 

 Cost share with sources 

 Short narrative discussing value of project and results 

 Nationality report (including Name and Country of Origin) 

 Completed SF 425 Financial Close out prepared by University Fiscal office 

Final Unobligated Balance 

FAA has a reversionary interest in the unobligated balance of a grant upon expiration or 

completion of the grant. Based on final disbursements reported on the SF-272, the final 

unobligated balance is to be computed by FAA and reported to the grantee. If the grantee's 

funding has been fully advanced and the unobligated balance deduction results in a negative 

balance, the grantee must refund by check, payable to FAA, the amount of the negative balance. 

Compliance with Reporting Requirements 

The FAA Technical Center accounting section monitors report submissions to ensure that the 

requirements for final disbursement information are fulfilled. The technical monitor is 

responsible for assuring that the final project reports on prior, expired awards have been 

submitted by principal investigators before new awards are made to those individuals. 

Grant Closeout 

Grant closeout is the process by which FAA determines that all applicable administrative actions 

and all required work of the grant are complete. Grants are closed upon receipt of final 

disbursement information in the final project report, and after determination that any other 

administrative requirements in the grant instrument have been met. In the event a final audit has 

not been performed prior to the closeout of the grant, FAA reserves the right to recover 

appropriate amounts after fully considering the recommendations on disallowed costs resulting 

from the final audit. 

4.3.6 How to Initiate an Affiliate Membership 

When a new task is proposed with an Affiliate Member, the Host University shall 

 Submit their proposal through the standard FAA proposal process using grants.gov 

 Submit the appropriate budget (even if the budget is $0) 

 Submit Cash/In-Kind Match form (FAA COE In-Kind Cost Sharing) with supporting 

documentation from the Affiliate Member 

 Upon acceptance, the task will be tracked in OMIS and the Affiliate Member will be setup as 

a “Primary Partner” permitting the OMIS to track the matching contributions 

 Establish a method of receiving financial reports from the Affiliate Member that will satisfy 

the Host University auditor(s) and their State regulations 
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 Be responsible for entering the matching contributions in OMIS 

For more information 

 FAA COE In-Kind Cost Sharing Guidance 

 OMB Circular A-110 Section .23 Cost Sharing or Matching 

 FAA Centers of Excellence Matching Contribution Form 
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5.0 Funding Details for Active Tasks 

The technical effort requires monitoring and tracking progress both technically and financially. 

The quarterly project reports consist of a technical report and an expenditure report.  The 

progress report covers schedule, cost, and technical status: progress since the last report.  If 

problems exist in schedule, cost, or technical areas, they are reported.  Any problem noted 

requires an explanation of the solution being pursued to solve that problem.  A summary display 

of tasks provides a color coded indication of status: green, yellow, or red – for schedule, cost, 

and technical -- to reflect whether there are problems (yellow) and whether they are serious (red) 

in one or more of these three categories.  There are no pre-established criteria for establishing 

these color codes.  They are set based upon the subjective evaluation of project status by the 

assigned FAA Technical Managers in conjunction with the FAA’s CST Program Manager. 

The reporting function is supported by the Orion Management Information System (OMIS).  

Access to the system through the Internet is password protected and the data is transferred via 

SSL. The PI enters data through a forms page. The FAA and the PMO management team can 

monitor the data through Internet access as well. 

Each project has a bar chart showing the FAA expenditures for the quarter, as well as the cash 

and in-kind match. Projected expenditures versus actual expenditures are plotted. The estimated 

expenditure rates and cumulative projections are based on straight-line projections.  The 

quarterly expenditure estimate is calculated by dividing the total project budget by the quarters of 

performance. 

There are two pie charts for every project.  One indicates the relative proportion (percentage) of 

cash matching versus in-kind funds.  The second compares the total FAA expenditure with the 

total match (cash + in-kind). Total project funding, FAA supported versus the matched support is 

exhibited. These two plots are based upon the cumulative expenditures, cumulative cost, and in-

kind matching. 

Following are the task fiscal summaries. 
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TASK 184-UTMB: Human Rating of Commercially Operated Spacecraft 

Project Description 

 

Partners 

Federal Aviation Administration AST *      
University of Colorado at Boulder *      

*- indicates primary partner   

Funding History 

 

Students 
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Task 184 Expense Charts 
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TASK 185-SU: Unified 4D Trajectory Approach For Integrated Traffic 

Management 

Project Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Partners: 

Federal Aviation Administration AST *      
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Stanford University *     
NASA Ames Research Center  

* - indicates primary partner   

Funding History 

 
 

Students 
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Task 185 Expense Charts 
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TASK 186-SU: Space Environment Modeling/Prediction 

Project Description 

 

 

Partners: 

Federal Aviation Administration AST *      
Stanford University  *      

* - indicates primary partner   

Funding History 
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Students 
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Task 186-SU Expense Charts 
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TASK 186-CU: Space Environment Modeling/Prediction 

 

Project Description 

 

 

Partners: 

Federal Aviation Administration AST *      
University of Colorado at Boulder  *      

* - indicates primary partner   

Funding History 
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Students 

None 
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Task 186-CU Expense Charts 
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TASK 187-CU: Space Situational Awareness Improvements  

 

Project Description 

 

 

Partners 

Federal Aviation Administration AST *      
University of Colorado at Boulder  *      

* - indicates primary partner   

Funding History 
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Students 
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Task 187 Expense Charts 
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TASK 193-CU: Role of The COE-CST In Encourage, Facilitate and Promote 

 

Project Description 

 

 

Partners: 

 Federal Aviation Administration AST *      
 University of Colorado at Boulder  *     

 * - indicates primary partner   

Funding History 
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Students 
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Task 193-CU Expense Charts 
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TASK 193-SU: Role of the COE-CST in Encourage, Facilitate and Promote 

 

Project Description 

 

 

Partners: 

Federal Aviation Administration AST *      
 Stanford University  *     
 Futron* 
 Lockheed Martin Space Systems Company* 
 Orbital Sciences Corporation* 
 Scitor Corporation Launch and Space Sector* 
 Space Systems / Loral* 
 The Boeing Company Boeing Space Exploration*  
 The Pennsylvania State University College of Engineering* 
 United Launch Alliance* 
 Wyle Integrated Science and Engineering Group* 

* - indicates primary partner   
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Funding History 

 

 

Students 
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Task 193-SU Expense Charts 
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TASK 220-NMSU: Space Operational Framework 

Project Description 

 

 

Partners: 
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Funding History 
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Students 
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Task 220 Expense Charts 
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TASK 228-NMT: Magneto-Elastic Sensing For Structural Health Monitoring 

Project Description 

 

 

 
Partners: 

 Federal Aviation Administration AST *      

 New Mexico Institute of Mining and Technology  *      

* - indicates primary partner   

Funding History 
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Students 
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Task 228 Expense Charts 

 



FAA Center of Excellence for Commercial Space Transportation 

73 
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TASK 241-UF: High Temperature, Optical Sapphire Pressure Sensors for 

Hypersonic Vehicles 

 

Project Description 

 

 

 

Partners: 

 Federal Aviation Administration AST *      
 Space Florida  *      
 University of Florida  *      

* - indicates primary partner   
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Funding History 

 

Students 

 
 



76 

 

Task 241-UF Expense Charts 

 



FAA Center of Excellence for Commercial Space Transportation 

77 
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TASK 241-FSU: High Temperature, Optical Sapphire Pressure Sensors For 

Hypersonic Vehicles-FSU 

 

Project Description 

 

 

Partners: 

 Federal Aviation Administration AST *      
 Florida State University  *      
 Space Florida  *      

* - indicates primary partner   
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Funding History 

 

 

Students 
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Task 241-FSU Expense Charts 
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TASK 244-CU: Autonomous Rendezvous and Docking For Space Debris 

Mitigation 

Project Description 

 

 

Partners: 

 Federal Aviation Administration AST *      
 University of Colorado at Boulder  *      

* - indicates primary partner  

Funding History 
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Students 
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Task 244-CU Expense Charts  
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TASK 244-SU: Autonomous Rendezvous and Docking For Space Debris 

Mitigation 

Project Description  

PURPOSE: Launch vehicles are nonlinear dynamic systems that require skill to maneuver in 

tight spaces as required for docking and berthing maneuvers (DBMs). This problem is akin to the 

difficult task of parallel parking for ground vehicles. However, whereas the latter task can be 

based on a simple kinematic model, DBMs for space vehicles require the use of more complex 

dynamic models due to the need to model the less precise actuators (e.g., thrusters) and to 

explicitly consider the inertia of the vehicle due to the lack of friction or environmental 

resistance.  

OBJECTIVES: The motion planning will be based on Sampling Based Model Predictive Control 

(SBMPC), which is a synergy between the Model Predictive Control (MPC) paradigm used by 

control researchers and engineers and the sampling based planning methodologies popularized 

by robotics and artificial intelligence researchers. SBMPC, like MPC, uses dynamic models in 

planning and treats the inputs to the system as the optimization parameters. However, unlike 

MPC, it optimizes uses sampling and A*-type optimization, which enables it to avoid local 

minimum and be used for real-time planning and control.  

GOALS: This project will develop the technology needed to automate DBM. 

Partners: 

 Federal Aviation Administration AST *      
 Stanford University  *      

*- indicates primary partner   

Funding History 

 

 

Students 
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Task 244-SU Expense Charts 
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TASK 244-UF: Autonomous Rendezvous and Docking For Space Debris 

Mitigation 

Project Description 

 

Partners: 

 Federal Aviation Administration AST *      
 Space Florida  *      
 University of Florida  *      

*- indicates primary partner  

Funding History 
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Students 
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Task 244-UF Expense Charts 
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TASK 244-FSU: Autonomous Rendezvous and Docking For Space Debris 

Mitigation 

Project Description 

 

 

Partners: 

 Federal Aviation Administration AST *      
 Florida State University  *      
 Space Florida  *      

* - indicates primary partner 
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Funding History 

 

 

Students 
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Task 244-FSU Expense Charts 
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TASK 253-UCF: Ultra High Temperature Composites For Thermal 

Protection Systems 

Project Description 

 

 

Partners: 

 Federal Aviation Administration AST *      
 Space Florida  *      
 University of Central Florida  *      

*- indicates primary partner   

Funding History 
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Students 

 



FAA Center of Excellence for Commercial Space Transportation 

99 

Task 253 Expense Charts 
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TASK 256-UTMB: Testing and Training In High-G Profiles 

Project Description 

 

 

 

Partners 

 Federal Aviation Administration AST *     
 University of Texas Medical Branch at Galveston  *      
 NASTAR Center  *      

*- indicates primary partner   
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Funding History 

 
 

Students 
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Task 256 Expense Charts 

 



104 
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TASK 258-SU: Multi-Disciplinary Analysis of Launch Vehicle Safety Metrics 

Project Description 

 

 

 

Partners 

 Federal Aviation Administration AST *      
 Stanford University  *   
 NASA Ames Research Center    

*- indicates primary partner 

Funding History 
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Students 
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Task 258 Expense Charts 
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TASK 293-NMT: Reduced Order Non-Linear Structural Modeling 

Project Description 

 

Partners: 

 Federal Aviation Administration AST *      
 New Mexico Institute of Mining and Technology  *      

*- indicates primary partner   

Funding History 

 

 

Students 
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Task 293 Expense Charts 
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TASK 298-NMSU: Integration-Evaluation of ADS-B Payloads 

Project Description 

 

 

Partners: 

 Federal Aviation Administration AST *    
 ATK * 
 Digital Solutions * 
 Marketing Consultant * 
 National Space Grant Foundation * 
 New Mexico State University * 
 Space News *   

*- indicates primary partner   

Funding History 

 
 

Students 
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Task 298 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 

115 

TASK 299-NMT: Nitrous Oxide Composite Tank Testing 

Project Description 

 

Partners: 

 Federal Aviation Administration AST *      
 New Mexico Institute of Mining and Technology  *      

*- indicates primary partner   

Funding History 

 
 

Students 
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Task 299 Expense Charts 
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TASK 300-FIT: COE CST Collaboration Coordination 

Project Description 

 

Partners: 

 Federal Aviation Administration AST *      
 Florida Institute of  Technology * 
 Space Florida  *      
 NASA Ames Research Center 

*- indicates primary partner   

Funding History 

 
 



FAA Center of Excellence for Commercial Space Transportation 

119 

Students 

None 

Task 300 Expense Charts 
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TASK 302-FIT/MU: International Commercial Space Regulations 

Affiliate Member:  McGill University 

Project Description 

 

Partners: 

 Federal Aviation Administration AST *      
 Florida Institute of  Technology * 
 Space Florida  *      
 McGill University * 

*- indicates primary partner   

Funding History 

Affiliate Member 

Students 

Fitzgerald, Paul 

Task 302 Expense Charts 

 



FAA Center of Excellence for Commercial Space Transportation 
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TASK 303-NMT: OMIS Integration and COE Program Support 

Project Description 

Provide technical oversight and OMIS integration for the COE-CST. Provide COE program 

support. 

Partners 

 Federal Aviation Administration AST *      
 New Mexico Institute of Mining and Technology  *      
 Orion America Technologies, LLC * 

*- indicates primary partner   

Funding History 

 
 

Students 

None 
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Task 303 Expense Charts 
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TASK 304-FIT/MU: The Definition and Delimitation of Outer Space: The Present Need to 

Determine Where “Space Activities” Begin 

 

Partners 

Affiliate Member: McGill University* 

Florida Institute of Technology* 

     *-indicates primary partner 
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TASK 305-FIT: Suborbital Commercial Transportation Industry Analyses 

 

Project Description 

 

 

Partners 

Federal Aviation Administration AST* 

Florida Institute of Technology* 

Space Florida* 

     *-indicates primary partner 

 

Funding Details 

 



FAA Center of Excellence for Commercial Space Transportation 

129 

Students 

 



130 

 

Task 305 Financial Charts 

 



FAA Center of Excellence for Commercial Space Transportation 
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TASK 306-NMSU/ERAU: Advanced ADS-B Prototype for Commercial Space: Status Update 

and Future Opportunities 

 

Partners 

Affiliate Member:  Embry-Riddle Aeronautical University* 

New Mexico State University* 

     *-indicates primary partner 

 

Funding Details 

None 

Students 

None 

Task 306 Financial Charts 

 



FAA Center of Excellence for Commercial Space Transportation 
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Task 307-NMSU/SatWest: Test of COTS Satellite Communications Systems 

 

Partners 

Affiliate Member:  SatWest* 

New Mexico State University* 

   *-indicates primary partner 

 

Funding Details 

None 

Students 

None 

 

Task 307 Financial Charts 

None 
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Task 308-UTMB: Suborbital SFP Anxiety Assessment 

 

 

Partners 

Federal Aviation Administration* 

University of Texas Medical Branch at Galveston* 

     *-indicates primary partner 

 

Funding Details 

 

Students 

 



FAA Center of Excellence for Commercial Space Transportation 
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Task 308 Financial Charts 
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FAA Center of Excellence for Commercial Space Transportation 

137 

Task 309-UTMB: Suborbital Pilot Assessment 

 

Partners 

Federal Aviation Administration* 

University of Texas Medical Branch at Galveston* 

     *-indicates primary partner 

 

Funding Details 

 

Students 
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Task 309 Financial Charts 

 

 



FAA Center of Excellence for Commercial Space Transportation 
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Task 310-UTMB:  Reducing Cabin Lethality in Commercial Spacecraft 

 

Partners 

Federal Aviation Administration* 

University of Texas Medical Branch at Galveston* 

     *-indicates primary partner 

 

Funding Details 

 

Students 
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Task 310 Financial Charts 
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FAA Center of Excellence for Commercial Space Transportation 

143 

Task 311-UCF:  LED-Based Low Cost Gas Sensor for Crew and Vehicle Safety 

 

Partners 

Federal Aviation Administration* 

University of Central Florida* 

Space Florida* 

     *-indicates primary partner 

 

Funding Detail 

 

Students 
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Task 311 Financial Charts 

 



FAA Center of Excellence for Commercial Space Transportation 
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5.0 Completed Projects 



FAA Center of Excellence for Commercial Space Transportation 

147 

TASK 181-UTMB: Medical and Physiological Database System 

Project Description 

PURPOSE: This is a highly significant project in that the developing industry of commercial 

space tourism will soon involve hundreds to thousands of individuals. These individuals will 

cover a wide range of ages and medical conditions about which we have very limited 

information.  

OBJECTIVES: The objectives of this project are to identify appropriate data elements about the 

health and physiologic status of commercial space flight participants (SFPs), and to recommend 

a scalable design for a database system to store this data.  

GOALS: Enable safe space flight for a wide range of individuals with a variety of existing 

medical problems by improving pre-flight medical screening criteria and a solid basis on which 

operators can make informed decision about the suitability of prospective customers.  

Partners 

 Federal Aviation Administration AST *      
 University of Texas Medical Branch at Galveston  *      
 Wyle  *      
 FAA-CAMI Federal Aeronautical Center       
 NASA-JSC NASA-Johnson Space Center      

*- indicates primary partner   

Funding History 

 

Students 
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Task 181 Expense Charts 

  

  

 
 

 



FAA Center of Excellence for Commercial Space Transportation 
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TASK 182-UTMB: Human System Risk Management Approach to CST 

Project Description 

PURPOSE: This research has significant relevance as an approach to assessing and managing 

risks related to human health and performance of the many commercial SFPs who represent a 

much wider range of health status and level of training than has historically been the case in 

government space programs.  

OBJECTIVES: The objective of this research project is to investigate the feasibility of applying 

the work that has been done by NASA in assessing human system risks for midand long-duration 

spaceflight for highly trained astronauts to the risk assessment for relatively untrained 

commercial SFPs.  

GOALS: Investigate the extension of Johnson Space Center’s Human System Risk Management 

process for design reference missions of the commercial suborbital and orbital regimes. 

Partners: 

 Federal Aviation Administration AST *      
 University of Texas Medical Branch at Galveston  *      
 Wyle  *      
 NASA-JSC NASA-Johnson Space Center 

- indicates primary partner   

Funding History 

 

Students 

 

Task 182 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 
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TASK 183-UTMB: Spaceflight Crew Medical Standards and Participant 

Acceptance Criteria 

Project Description 

PURPOSE: A number of standards documents and guidelines publications have been produced 

by various organizations. However, there has not been a consolidation and integration of these 

various recommendations, guidelines and standards into a cohesive approach that can be relied 

upon by space launch operators and passengers. The anticipated outcome of this research project 

is a consolidated set of recommendations, guidelines, and forms that will be useful to both 

operators and passengers embarking on a space flight.  

OBJECTIVES: The three objectives for this research project are: (i) development of 

recommendations for the medical standards for suborbital and orbital space vehicle crew 

members, (ii) development of recommendations for passenger acceptance criteria for suborbital 

and orbital space flight, and (iii) development of a model passenger ‘Informed Consent’ 

document for use by space launch operators to convey the risks related to personal medical status 

to their passengers.  

GOALS: The anticipated outcome of this research project is a consolidated set of 

recommendations, guidelines, and forms that will be useful to both operators and passengers 

embarking on a space flight. 

Partners 

 Federal Aviation Administration AST *      
 University of Texas Medical Branch at Galveston  *      
 Wyle  *      
 FAA-CAMI Federal Aeronautical Center       
 NASA-JSC NASA-Johnson Space Center       

* - indicates primary partner   

Funding History 

 

Students 
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Task 183 Expense Charts 

  

  
 

 
 

 

 



FAA Center of Excellence for Commercial Space Transportation 

153 

TASK 247-FIT: Air and Space Traffic Control Considerations For 

Commercial Space Transportation 

Project Description 

PURPOSE: The current ATC system employs both terminal control (ATCT) and En Route 

control (ARTCC) systems to manage air traffic up to 60,000 ft (FL 600). In order to integrate 

atmospheric traffic with transitional aircraft (atmospheric to space, and space to atmospheric), 

concepts and procedures for integration need to be developed.  

GOALS: (1) Determine if FAA’s current NAS architecture can accommodate hypersonic 

vehicles transitioning all Class A Airspace. (2)Explore TCAS modification, NAVAID usability 

and all systems anticipated for NextGen. 

Partners: 

 Federal Aviation Administration AST *      
 Florida Institute of Technology  *      
 Space Florida  *      

*- indicates primary partner  

Funding History 

 
 
Students 
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Task 247 Expense Charts 

 



FAA Center of Excellence for Commercial Space Transportation 

155 

 

 



156 

 

TASK 255-UTMB: Wearable Biomedical Monitoring Equipment For 

Spaceflight Participants 

Project Description 

OBJECTIVES: The overall objective of this project is to identify, set design requirements, and 

procure prototype biomedical monitoring equipment that can be incorporated into a wearable 

vest or harness to support the operational monitoring needs of space flight surgeons as well as 

the research interests of aerospace physiologists.  

GOALS:  

 identify biomedical monitoring equipment that can be worn by passengers in a convenient 
and unobtrusive way so as not to interfere with flight experience.  

 review existing Off-the-shelf equipment.  
 survey flight surgeons, researchers, and space vehicle operators To determine desired 

features and capabilities.  
 compared desired features and capabilities with existing equipment to identify gaps.  
 identify new technologies needed and explore what existing technologies can be 

repackaged and incorporated into a wearable system. 

Partners: 

 Federal Aviation Administration AST *     
 NASTAR Center  *      
 University of Texas Medical Branch at Galveston  *      
 Wyle  *      
 NASA-Johnson Space Center      

*- indicates primary partner   

Funding History 

 



FAA Center of Excellence for Commercial Space Transportation 
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Students 
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Task 255 Expense Charts 

 



FAA Center of Excellence for Commercial Space Transportation 
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TASK 257 — MASTERS LEVEL COMMERCIAL SPACE OPERATIONS 

INSTRUCTION CRITERIA  

 

 

Partners 

 Federal Aviation Administration AST *      
 University of Colorado at Boulder  *      

*- indicates primary partner   

Funding History 

 
 

Students 

 



FAA Center of Excellence for Commercial Space Transportation 
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Task 257 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 

163 

TASK 259-SU: Flight Software Validation and Verification For Safety 

Project Description 

PURPOSE: Software Independent Validation and Verification is regarded as one of the major 

issues today and in the future for the timely and cost-effective development and certification of 

launch and re-entry systems.  

OBJECTIVES:  

1. Formulate a coherent plan of research to impact flight software V&V for commercial 
space transportation systems.  

2. Produce a research roadmap of activities that may lead to a full project pursued under 
the umbrella of the COE. 

Partners: 

 Federal Aviation Administration AST *      
 Stanford University  *      

*- indicates primary partner  

Funding History 

 

 

Students 

None 

Task 259 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 
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TASK 281-CU: Technical Oversight 

Project Description 

Provide technical oversight for the COE-CST. 

Partners: 

 Federal Aviation Administration AST *      
 University of Colorado at Boulder  *      

*- indicates primary partner   

Funding History 

 

Students 

None 

Task 281 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 
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TASK 282-FIT: Technical Oversight 

Project Description 

Provide technical oversight for the COE-CST. 

Partners: 

 Federal Aviation Administration AST *      
 Florida Institute of Technology  *      
 Space Florida  *      

*- indicates primary partner   

Funding History 

 

Students 

None 

Task 282 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 
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TASK 284-NMSU: COE CST Admin Lead Activities 

Project Description 

Provide administrative lead activities for the COE-CST. 

Partners: 

 

Funding History 

 

Students 

None 
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Task 284 Expense Charts 

 

 

 

 

 

 

 

 
 

 



FAA Center of Excellence for Commercial Space Transportation 
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TASK 286-SU: Technical Oversight 

Project Description 

Provide technical oversight for the COE-CST. 

Partners: 

 Federal Aviation Administration AST *      
 Stanford University  *   
 United Launch Alliance*    

*- indicates primary partner 

Funding History 

 

Students 

None 

Task 286 Expense Charts 

 

 

 



172 

 

 

 

 
 

 
 

 



FAA Center of Excellence for Commercial Space Transportation 
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TASK 287-UCF: Technical Oversight 

Project Description 

Provide technical oversight for the COE-CST. 

Partners: 

 Federal Aviation Administration AST *      
 University of Central Florida  *      
 Space Florida  *      

*- indicates primary partner  

Funding History 

 

Students 

None 

Task 287 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 
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TASK 288-UF: Technical Oversight 

Project Description 

Provide technical oversight for the COE-CST. 

Partners: 

 Federal Aviation Administration AST *     
 University of Florida  * 
 Space Florida*      

*- indicates primary partner 

Funding History 

 

Students 

None 

Task 288 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 
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TASK 289-UTMB: Technical Oversight 

Project Description 

Provide technical oversight for the COE-CST. 

Partners: 

 Federal Aviation Administration AST *      
 University of Texas Medical Branch at Galveston  *      

*- indicates primary partner   

Funding History 

 

Students 

None 

Task 289 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 
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TASK 294-UTMB: Development of Minor Injury Severity Scale For Orbital Human 
Space Flight 

Project Description 

 

Partners: 

 Federal Aviation Administration AST *      
 University of Texas Medical Branch at Galveston  *      

*- indicates primary partner   

Funding History 

 
 

Students 
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Task 294 Expense Charts 

 

 



FAA Center of Excellence for Commercial Space Transportation 
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TASK 295-UTMB: Effects of EMI and Ionizing Radiation on Implantable 

Medical Devices 

Project Description 

 

Partners 

 Federal Aviation Administration AST *      
 University of Texas Medical Branch at Galveston  *      

*- indicates primary partner   

Funding History 

 

Students 
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Task 295 Expense Charts 
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FAA Center of Excellence for Commercial Space Transportation 
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TASK 296-FIT: CESTAC Support & Outreach 

Project Description 

 

Partners: 

 Federal Aviation Administration AST *      
 Florida Institute of Technology * 
 Space Florida  *      

*- indicates primary partner   

Funding History 

 

 

Students 

None 



186 

 

Task 296 Expense Charts 

 



FAA Center of Excellence for Commercial Space Transportation 
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TASK 297-FSU: Technical Oversight and OMIS Integration 

Project Description 

Provide technical oversight and OMIS integration for the COE-CST. 

Partners 

 Federal Aviation Administration AST *      
 Florida State University * 
 Space Florida  *      
 Orion America Technologies, LLC * 

*- indicates primary partner   

Funding History 

 
 

Students 

None 
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Task 297 Expense Charts 
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TASK 301-FIT/MU: Spaceport Regulation In A Post Modern World 
Affiliate Member:  McGill University 

Project Description 

 

 

Partners: 

Florida Institute of Technology * 
Space Florida *      
McGill University * 

     *- indicates primary partner   

Funding History 

Affiliate Member 

Students 

Howard, Diane 



192 

 

Task 301 Expense Charts 
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