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Preface 

Modeling and simulation-based (MODSIM) engineering and science is rapidly becoming an 
essential scientific methodology for nearly all areas of engineering and many branches of science 
and for research, development, concept generation, product design and manufacturing, and 
consumer marketing. Continuing advances in computational science and networking 
technologies have made MODSIM-based engineering and science a “powerful and ubiquitous 
tool” for engineers and scientists and have made it possible to extend the range, depth, and 
applications of MODSIM vastly, especially when the phenomena being investigated are not 
observable or measurements are impractical or too expensive. According to a National Science 
Foundation Blue-Ribbon Panel, MODSIM-based engineering and science (1) is an equal and 
indispensable partner, along with theory and experiment, in the quest for enhanced technological 
innovation; (2) holds great promise for the pervasive advancement of knowledge and 
understanding through discovery; (3) is indispensable to the nation's continued leadership in 
innovation and economic global competitiveness; and (4) is “key” to advances in a variety of 
fields − biomedicine, manufacturing, systems engineering, nanotechnology, health care, 
atmospheric and climate science, energy and environmental sciences, advanced materials, and 
product development. MODSIM-based engineering and science is also essential to the success of 
NASA’s research, missions, and projects. 

The MODSIM World Conference and Expo began in 2007 when the Hampton Roads 
Partnership’s, Center for Public/Private Partnership (CP3) saw the need to share information 
about and interests in the vast amount of MODSIM-based research and development occurring in 
the Hampton Roads region of Virginia. Because of the synergy created by the efforts of Joint 
Forces Command; Virginia Modeling, Analysis and Simulation Center (VMASC); Eastern 
Virginia Medical School (EVMS), the NASA Langley Research Center (LaRC), etc., it became 
obvious to the CP3 membership that there was a need to establish an “interdisciplinary” forum 
for sharing of MODSIM knowledge and achievement. Their efforts created MODSIM World 
Conference & Expo.  The MODSIM Conference & Expo is now in its fourth cycle. 

MODSIM World 2010 was held in Hampton, Virginia, October 13−15, 2010. The theme of the 
2010 conference & expo was “21st Century Decision-Making:  The Art of Modeling& 
Simulation”. The conference program consisted of seven technical tracks – Defense, Engineering 
and Science, Health & Medicine, Homeland Security & First Responders, The Human 
Dimension, K-20 STEM Education, and Serious Games & Virtual Worlds. Selected papers and 
presentations from MODSIM World 2010 Conference & Expo are contained in this NASA 
Conference Publication (CP). Section 8.0 of this CP contains papers from MODSIM World 2009 
Conference & Expo that were unavailable at the time of publication of NASA/CP-2010-216205 
Selected Papers Presented at MODSIM World 2009 Conference and Expo, March 2010.  

As a condition for inclusion in the conference proceedings, the first author was responsible for 
securing/obtaining all permissions associated with the general release and public availability of 
the paper/presentation. Further, the first authors also had to grant NASA the right to include their 
work in the NASA CP.  There are 62 papers and 41 presentations in this NASA CP. There are 
two appendices in this publication. Appendix A contains the names and affiliations of the 
conference organizers. Appendix B includes a description of the technical tracks and the names 
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of the individuals who organized each track. Preparing the proceedings of this conference 
required the collaborative efforts of many individuals.  

The preparation of NASA/CP-2011-217069 would not have been possible without the expertise 
and contributions of Ms. Leanna “Dee” Bullock (ATK Space Systems, INC.) and Ms. Jennifer 
McNamara (BreakAway, LTD.). 
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Other aspects of interest include the development and advancement of M&S for: defense-related 
training, assessment and evaluation; technology integration; protection of critical infrastructure 
and infrastructure resiliency; disaster (contingency) planning, implementation, response and 
recovery; interoperability; standards; and the development of policy and strategies for managing 
global, national and regional events. 

 

Engineering & Science Track 

Co-Chair, C. Matthew O’Connor, Combat Directions Systems Activity, Dam Neck 

Co-Chair, Dr. Daniel P. Schrage, School of Aerospace Engineering, Georgia Tech 

Deputy Chair, Kevin Stenstrom, Raytheon 

Modeling and simulation-based engineering and science is rapidly becoming an essential 
scientific methodology for research (theoretical and experimental) and development; concept 
generation and consumer marketing; product design and manufacturing; systems development 
and integration; project management; systems engineering; logistics; new methods for 
verification, validation and uncertainty quantification; and integration and interoperability. 
Continuing advances in computational science and networking technologies have made modeling 
and simulation (M&S) a powerful and ubiquitous tool for engineers and scientists, and have 
made it possible to vastly extend the range, depth and applications of modeling and simulation—
especially when the phenomena being investigated are not observable or measurements are 
impractical or too expensive.  
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The Engineering & Science Track provides a forum for individuals to meet, exchange and debate 
ideas, network, foster future research opportunities, and learn from national and international 
experts on a wide variety of engineering and science topics and issues. By exploring the 
challenges, applications, technologies and future directions, this track will challenge traditional 
perspectives, cultivate new ideas, and foster dialogue on how M&S can address the present and 
future challenges facing engineering and science. 

 

Health & Medicine Track 

Chair, Jennifer Arnold, Booz | Allen | Hamilton 

Deputy Chair, Christine Shamloo, Booz | Allen | Hamilton 

Deputy Chair, Rachel Spencer, SiTEL MedStar Health 

Deputy Chair, Brian Levine, SAIC 

The scale and complexity of the health care sector is almost as daunting as the unprecedented 
levels of change this sector is facing. It is becoming increasingly clear that modeling and 
simulation (M&S) can be instrumental in addressing the multi-faceted challenges health care is 
facing. The Health and Medicine Track recognizes that M&S tools, techniques and standards are 
playing an increasingly important role in improving patient safety. M&S is also changing the 
way medicine is taught and practiced, how health care professionals are trained, the development 
of solutions to health problems, how we respond to public health issues, and the conduct of basic 
and applied medical research in a variety of areas including genetics, neuroscience and 
population dynamics. Fundamental to the application of M&S is the underlying assumption that 
insight into the behavior of a system can be developed or enhanced from a model that adequately 
represents a selected subset of the health care system’s attributes. This track provides a forum for 
individuals to meet, exchange and debate ideas, network, foster future research opportunities, 
and learn from national and international experts on a wide variety of health and medicine topics 
and disciplines. By exploring applications, technologies and future directions, this track will 
challenge traditional perspectives, cultivate new ideas, and foster dialogue on how M&S can 
address the present and future challenges health and medicine face. 

 

Homeland Security & First Responders Track 

Chair, Bruce Milligan, Booz | Allen | Hamilton 

Deputy Chair, Jay Allen, OUSD (P&R), ADL Initiative 

Deputy Chair, Tammy Van Dame, Combat Directions Systems Activity, Dam Neck  

One key factor that both first responders and those involved with homeland security have in 
common is that the level of their professional training and their ability to quickly and effectively 
respond to threats to our national security, natural disasters and other catastrophic events, is 
something that could have a potential impact upon any citizen of this nation. Therefore, effective 
training using the most robust and best-developed methods and technologies is a critical 
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component to the personal safety of each and every American. The Homeland Security & First 
Responder Track focuses on computer models, simulations and serious games that relate to 
homeland security. Many such tools are currently in use, or are in development by, groups 
ranging from emergency preparedness personnel (including police, firefighters, public works, 
National Guard and others), to those involved in domestic counter-terrorism or 
counterintelligence, border security, maritime and aviation security, and many similar realms. 
Conference speakers will range from well-known authors and game designers to those who have 
been in the front lines of disaster response, law enforcement and homeland security. 

 

Human Dimension Track 

Chair, Dr. Kara Latorella, Crew Systems & Aviation Operations Branch, NASA Langley 

Deputy Chair, Phil Jones, MYMIC, LLC 

Modeling Human Behaviors & Interactions:  Understanding the human dimension cuts a broad 
swath; from individual performance and thought to the behaviors of humans in complex 
human/machine systems, cultures and personal interactions. This track focuses on modeling and 
simulation as it relates to individual human behavior (information-seeking and monitoring, 
decision-making and controlling) and the influence of effect and environmental conditions on 
behavior, as well as the interaction of individuals− especially as participants in complex 
human/machine systems, and human social networks and organizations. This track will address 
the utility of models and simulations in terms of their application to solving design and analysis 
problems such as: characterizing individual differences; predicting human performance and 
errors; designing and evaluating human/system integration and human/automation interaction; 
team construction and performance; and predicting communication dynamics, or other emergent 
social behaviors. Innovative approaches to requirement definition, validation and verification, 
and data collection and analysis will also be presented. 

 

K-20 STEM Education Track 

Chair, Mark Clemente, Educator-in-Residence, National Institute of Aerospace/Virginia Beach 
City Public Schools 

Deputy Chair, Dr. Vincent Charles Betro, STEM Outreach Coordinator, University of 
Tennessee, SimCenter at Chattanooga: National Center for Computational Engineering 

Accepting the Challenge:  The K-20 Science, Technology, Engineering and Math (STEM) 
Education Track will be a forum organized to draw national attention to the need to educate and 
train the next generation of engineers and scientists in the theory and practice of modeling and 
simulation-based (M&S) engineering and science and the myriad of associated technologies. 
Maintaining our competitive advantage and full utilization of M&S-based engineering and 
science requires fundamental changes in America’s K-20 education system—especially in the 
teaching/learning of STEM—and the integration of M&S into the K-20 curriculum, as both 
content and as an instructional strategy. The forum’s purpose is to create a dialogue that will lead 
to the development of: (1) a national plan for integrating M&S-based engineering and science 
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into K-20 education; (2) a literacy framework for M&S; and (3) a research agenda. This forum 
brings together nationally known speakers and panelists from academia, business, education, 
government and industry, and will include some of the nation’s foremost thinkers and 
practitioners. This forum is designed for K-20 STEM educators and administrators; legislators; 
state and local school board members and superintendents; college faculty and administrators; 
engineers and scientists; state and federal policy makers; business, corporate and civic leaders; 
and members of workforce boards, consortia, partnerships and alliances. 

 

Serious Games & Virtual Worlds Track 

Chair, Dr. Benjamin Bell, CHI Systems, Inc 

Deputy Chair, Dr. Winston "Wink" Bennett, Warfighter Readiness Research Division, 
Human Effectiveness Directorate, Air Force Research Laboratory 

Committee Members:  Paul Cummings, ICF International; Dr. Jerzy Jarmasz, Defence 
Research & Development Canada; Dr. Stephanie Lackey, University of Central Florida 
Institute for Simulation & Training; Dr. Sae Schatz, University of Central Florida Institute 
for Simulation & Training; and Lt. Joel Walker, USAF, Air Force Research Laboratory  

Rapid advances in computer hardware and software continue to transform technologies and blur 
the distinctions between simulations and games. Paralleling this trend, aggressive progress in 
bandwidth, compression and animation technologies have moved virtual worlds from the 
shadows of technophilic oddity into the bright light of productive work. This cross-cutting track 
focuses on the related but distinctive areas of serious games and virtual worlds—disciplines that 
share a focus on simulation and interaction, but possess distinctive approaches, technologies and 
cultures. The Serious Games & Virtual Worlds Track will explore all dimensions of serious 
games and virtual worlds, including those relating to the broader MODSIM World 2010 tracks: 
Defense, Engineering & Science, Health & Medicine, Homeland Security & First Responders, 
The Human Dimension, and K-20 STEM Education. By exploring the applications, technologies 
and future directions of serious games and virtual worlds, this track intends to challenge 
traditional perspectives, cultivate new ideas, and foster dialogue focusing on how these 
capabilities can extend the reach of modeling and simulation. 
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