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INTRODUCING MYSELF 
Education 
• BS, Aero/Astro Engineering, Ohio State University (1978-1983) 
• MS, Mech Engineering, Case Western Reserve University (1983-1987) 
• PhD, Business/Organization Theory, University of Cape Town 

Graduate School of Business (2015-2018) 
Prior Employment 
• NASA HQ, Centennial Challenges (2004-08) 
• Paragon Space Development Corp, PM (2001-02, 2003-04)
• X PRIZE Foundation, Director of Operations (2002-03) 
• NASA Lewis/Glenn, Liquid Rocket Engine Research (1983-2001) 

• International Space University, Asst. Dir. of Operations (1997-99) 

Current Employment 
• FAA Office of Commercial Space Transportation, Director of Research (2009-present) 
• New Space Journal: Editor-in-Chief (2019-present), Assoc. Editor (2013-2018) 
• Virginia Tech, School of Business: Distance Learning Instructor (2020-present) 
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THE BROAD SCOPE OF AST R&D 
• A single BLI to cover 

FAA AST’s mission goals: 
• Safety of uninvolved 

public 
• Encourage, facilitate,

and promote industry 
• Continuous 

improvement of human 
space flight safety 

BUDGET COMPARISON 
RE&D CATEGORY BUDGET % 

TOTAL FAA R&D $193M 100% 

Aviation Safety R&D $90.5M 46.9% 

AST R&D $2.5 1.2% 
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• Research affecting the 

atmospheric operations 
• Research on vehicle safety 

technologies (i.e. sensors,
structural health monitoring, etc.) 

• Research addressing 
human/automation interaction 

CST RESEARCH TOPICS RELEVANT TO REDAC SAS 

FAA R&D HEIRARCHY 

BLI-Program 

Sub-
Program 

Project 

Tasks 
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TASK # & TITLE 
375-DLR Interoperable Air & Space Traffic Mgt 
397 FIT Thunderstorm Electrical Parameters  NEW 
380 NMSU Spaceport Operations Guide 
186 SU Probabilistic Debris Models 
367 CU CubeSat Tracking 
371 NMSU/UTA Space Object Database 
372 CU Resident Space Object Systems 
399 UCF SSA Uncertainty 

406-ARC Aircraft Vulnerability Testing-Modeling 

407-ARC Conditional Risk Investigation 

409-ARC Malfunction Trajectory & Risk Modeling 

410-ARC Improved Population Clustering 

241-FSU High Temp, Optical Pressure Sensors 

253-UCF Ultra High Temp Composites TPS 

311-UCF LED-based Low Cost Gas Sensor 

323-NMT Structural Health Monitoring 

325-FSU Optical Rocket Noise Measurements 

377-NMT Nitrous Oxide Composite Tank Testing 

353-UTMB Human Factors - Physiological Focus 

400-UTMB Occupational Health Standards 

396-CU Life Support for Comm’l Space Apps 

398-FIT Human Input Systems NEW 

376-FIT/MU Cross-Border Suborbital Legal Issues 

380-NMSU Spaceport Operations Guide 

358-FIT Industry Process Research Workshops 

378-FIT/USC Public-Private Partnership Research 

395-FIT Small Launch Vehicle Sector Study 

402-FIT Streamlined Export Control for CST 



 
  

 

  
 

 

 
  

  
  

 
   

 
  

  
  

     
  

   

 
 

   
Separation Standards (Captive Carry) 
• 375-DLR: Interoperable Air and 

Space Traffic Mgt 

Lightning Tools 
• 397-FIT: Thunderstorm Electrical 

Parameters Measurements 

Population Cluster Analyses 
• 410-ACTA: Improved Population Clustering 

Aircraft Debris Vulnerability 
• 406-ACTA: Aircraft Vulnerability

Testing and Modeling 

Probability of Failure Database 
• 407-ACTA: Conditional Risk Investigation 
• 409-ACTA: Medium Fidelity Malfunction 

Trajectory & Risk Modeling 

Carbon Overwrapped Pressure Vessel Safety 
• 377-NMT: Nitrous Oxide 

Composite Case Testing 

Highly Reusable Vehicle Practices 
• 241-FSU: High Temperature, Optical Sapphire 

Pressure Sensors for Hypersonic Vehicles 
• 253-UCF: Ultra High Temperature Composites 

For Thermal Protection Systems 
• 311-UCF: LED-Based Low Cost Gas Sensor 

for Crew and Vehicle Safety 
• 323-NMT: Structural Health Monitoring 

Framework 
• 325-FSU: Optical Measurements of 

Rocket Nozzle Thrust and Noise 

Human Factors Standards 
• 398-FIT: Human Input Systems for 

Commercial Space Transportation 

DISCUSSION OF RELEVANT CST RESEARCH TASKS 
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TASK DESCRIPTION 
• 

delays and scrubs on the Eastern Range. The current growth rate of the commercial space 
sector means that there will be continued and increasing weather delays and scrubs for the 
commercial launch operator. One way to minimize launch costs is to reduce the uncertainty 
associated with the cloud rules that protect a launch vehicle by preventing its interaction with 
natural lightning or a lightning strike triggered by the vehicle during a launch. By better
understanding the environmental conditions that indicate initiation and cessation of 
thundercloud electrical activity, a more refined electric field threshold could be introduced 
leading to a relaxation of the cloud constraints. Ultimately, this will lessen the percentage of 

IMPACT STATEMENT 
• 

code of federal regulations (appendix g to part 417) and will lead to development of improved 
regulatory criteria and improved management of safety of launch and reentry vehicles. 
result, the goals of this project are aligned with those of AST

 
     

      
        

      
     

      
    

   
      

      
 

 
         

         
        

        
        

   

 397-FIT: THUNDERSTORM ELECTRICAL PARAMETERS 

Beyond vehicle and payload issues, weather has been the single largest source of launch 

and scrubs associated with the lightning launch and flight commit criteria, thus launch delays 
promoting the commercial launch sector. 

The objectives of this proposal will lead to refinement of existing regulations, specifically the 

As a 
-1 (improved management of 

safety of public and property) and ASZ-200 (development of improved methodologies for 
evaluating the safety of public and property). 
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TASK DESCRIPTION 
• 

CST) will develop guides for CST industry in area of definition and engineering of CST control input 
devices and systems usable in variable gravity with or without a spacesuit. Experimental research 
hardware including IVA spacesuit and microgravity head down tilt cockpit simulator will be used to 
simulate spacecraft cabin and cockpit environment. The FIT’s adaptive 
allows smooth transition of individual flight phases in range of 360 by cockpit orientation. This capability 
provides higher than generally known existing laboratory systems fidelity and very low risk of simulation, 
enabling quick turnaround of pre-
spaceflight participants (i.e. general public). The entire system operates at minimal cost. A number of 
different input and control devices will be evaluated in nominal and microgravity positions and general 

IMPACT STATEMENT 
• 

spaceflight profile context and particularly by the imminent environmental conditions. Humans’ physical 
and cognitive performance changes depending on their “departure” or “distance” from the “home” 
environment or conditions and depending on the magnitude of the difference, human adaptation is either 
fast, slow, or impossible. Every space vessel in the history of human spaceflight introduced new input 
systems and as of now there is no standard that would ensure that human can precisely and with 

This research proposal addresses a human-system integration gap for Commercial Space 

   
           

    
    

     
         

         
    

             
        

      

  
     

     
     

          
   
      

    
    

 

 398-FIT: HUMAN INPUT SYSTEMS 
The proposed research project on Human Input Systems for Commercial Space Transportation (HIS 

spaceship cockpit simulator 
° 

screen research subjects and considering also roles of untrained 

 design of the input and control devices guides for
completed research. 

will be developed in conjunction with already 

The interaction and communication between the spaceship and the human occupant is affected by the 

minimum effort, communicate with the onboard computer/spaceship during variety of spaceflight phases. 

Transportation that will affect all individuals considering spaceflight and requiring safe and precise 
communication with the space vessel. 
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CONCLUDING REMARKS… 
• AST R&D Contract Funding will continue 
• AST RGD Grant Funding is ending 

• Last allocation was 5 Feb 2020 
• COE CST POP End is August 2022 

• AST Plans to replace COE CST with a 
Research Consortium 

• For more information… 
• Visit www.coe-cst.org 
• Download the COE CST Year 9 Annual 

Report Executive Summary 
• Plan to (virtually) attend the COE CST 

10th Annual Technical Meeting in October… 
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http://www.coe-cst.org/
http://coe-cst.org/wp-content/uploads/2020/05/Yr9-Exec-Summary_REV1-B.pdf
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