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F.ASTERN VIRGINIA
'DlCAL ScHOOL

EASTERN VIRGINIA MEDICAL SCHOOL
OFFICE OF THE ASSOCIATE DEAN

FOR PLANNING AND HEALTH PROFESSIONS

POST OFFICE BOX 1 9SO. NORFOLK, VIRGINIA 23501-1 9SO

C. DONALD COMBS, PH. D.
AssOCIATE DEAN FOR PLANNING AND HEALTH PROFESSIONS

October 1, 2007

The Honorable Vincent F. Callahan, Jr.
Chairman, House Appropriations Committee
Commonwealth of Virginia
9th Floor, General Assembly Building
910 Capitol Street
Richmond, VA 23218

The Honorable John H. Chichester
Chairman, Senate Finance Committee
Commonwealth of Virginia
10th Floor, General Assembly Building
910 Capitol Street
Richmond, VA 23218

Dear Delegate Callahan and Senator Chichester,

TELEPHONE (757) 446-6090

FAX (757) 446-6087

EMAIL: combscd@evms.edu

Under Item Number 242, paragraph I, of Chapter 847 of the 2007 Acts of Assembly, the Eastern
Virginia Medical School (EVMS) is required to report to the Chairmen of the House Appropriations and
Senate Finance Committees by October 1,2007 on the use of$1,500,000 from the general fund and
$1,200,000 from nongeneral funds in state fiscal year 2007 to build research capacity in medical modeling
and simulation.

A recent headline in The Virginian-Pilot newspaper stated "MODSIM Expo's Turnout Exceeds
Expectations", referring to the unexpectedly large turnout of attendees for the inaugural modeling and
simulation conference we co-sponsored in September in Virginia Beach. This headline would also be
apropriate to describe the first year of the medical modeling and simulation component of the Virginia
Modeling and Simulation Initiative (VIMSIM). All the projects we had planned to undertake were indeed
started and we exceeded the $1.2 million required in nongeneral matching funds by 500%.

The report requested has been included in the required format along with several attachments that
highlight the recent accomplishments of EVMS and its medical modeling and simulation research partner,
the Old Dominion University Virginia Modeling, Analysis and Simulation Center.

Please do not hesitate to contact me for any further information that may be required.

With best regards,

C. Donald Combs, Ph.D.
Associate Dean for
Planning and Health Professions

Attachments
c: Katherine K. Hanley, Secretary of the Commonwealth
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Background and Problem Statement

Several studies have revealed that the U.S. health care system is not as safe as it should be. For
instance, in a study of Medicare data collected from over 5,000 hospitals across alISO states from
2002-2005, the HealthGrades organization (2007) found that 284,798 patients had died from
safety incidents (e.g., failure to rescue, foreign bodies left during a procedure, infections due to
medical care, etc.) with an estimated cost of $8.6 billion. Further, more than 85% of those deaths
were potentially preventable. Research has shown that equipment and instruments, the ergonomic
design of equipment, individual performance, team and group behavior, organizational practices,
legal and regulatory constraints, and societal and cultural pressures all contribute to errors in the
health care system (Bogner, 1994). Further, the American Medical Association's Accreditation
Council for Graduate Medical Education, the organization that accredits graduate medical
education programs in the U.S., recently set restrictions on the working hours of medical
residents. These restrictions have raised new concerns about how to provide adequate training
opportunities for residents.

In many high-risk occupations (e.g., aviation, military operations, nuclear power plant
operations, etc.), computer-based simulators have been an historical and fundamental component
of training. Not only do simulators provide a safe environment for trainees to acquire skills, but
they also facilitate our understanding of human performance in those contexts.

By contrast, computer-based simulator systems for training healthcare providers have
only become commercially viable within the last 10 years. However, the number and variety of
medical simulator systems are increasing rapidly. These simulator-based training systems
promise many advantages. They enable trainees to learn fundamental procedures without putting
patients at risk. They allow greater opportunities for training to be matched to individual needs
and can expose trainees to rare or unusual conditions. They also reduce the need for cadavers and
animal models. Moreover, evidence is beginning to show that clinicians who train with this
technology are more skillful when they perform procedures on genuine patients. Consequently, a
growing number of residency review committees are now considering how to use this technology
for assessment and certification.

Unfortunately, simulation technology has not yet had the impact on medical curricula that
one might hope. There are a number of issues that continue to impede its acceptance. First, there
are few studies demonstrating training effectiveness that are grounded in fundamental principles
of skill acquisition or learning. Thus, many systems are not designed to take full advantage of an
individual's potential for learning. Similarly, training regimens do not include current methods
for validating skills and expertise. Second there are large gaps between those systems that are
currently available and the needs of medical educators. For instance, most current commercial
systems address the psychomotor skills needed to perform individual procedures. There are few
systems, however, that target the problem-solving and decision-making skills of more advanced
trainees. Third, there are also gaps between current commercial systems and the needs across all
medical specialties. The vast majOlity of systems available today target anesthesiology, airway
management, and laparoscopic surgery. Few systems exist for training in specialties such as
family medicine or obstetrics and gynecology.

Bogner, M.S. (1994). Human error in medicine. Hillsdale, NJ: Erlbaum.
HealthGrades, Inc. (2007). HealthGrades quality study: Fourth annual patient safety in American
hospitals. Lakewood, CO: Author.
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Virginia's Response in the FY 2006-2008 Biennium

On April 12, 2005 former Governor Mark R. Warner announced the Virginia Modeling
and Simulation Initiative, known by the acronym VIMSIM, at the opening of Lockheed Martin's
Center for Innovation in northern Suffolk. Governor Warner described the potential impact of
VIMSIM on that day as follows:

"VIMSIM has the potential to dramatically transform and strengthen the economy of this
region and the Commonwealth as a whole by attracting more high-tech, high-wage jobs... We can
make this the beginning of the biggest economic development force, not only for Hampton
Roads, but for all of Virginia".

In December of 2005 Governor Warner announced a $27 million package of budget
proposals to broaden and build upon the growing modeling and simulation activity in South
Hampton Roads. The package included funds to recruit and hire additional faculty and staff to
expand research and training programs in modeling and simulation at Old Dominion University
(ODU), Eastern Virginia Medical School (EVMS), and Tidewater Community College (TCC).

EVMS developed a six-year initial funding plan for investment in medical modeling and
simulation in coordination with the ODU Virginia Modeling, Analysis and Simulation Center
(VMASC), its research partner, as follows:

FY07
FYOS
FY09
FY10
FY11
FY12

GF
$l.85M

1.85M
1.50M
l.OOM
.750M
.750M

NGF
$l.OOM

1.25M
1.50M
2.00M
2.50M
3.00M

The initial EVMS request was for a total of $7.7 million in general funds over the six
year period, that would, in turn, leverage $11.25 million in nongenera1 funds while establishing
the Commonwealth and Hampton Roads as a national and international center of excellence in
medical modeling and simulation.

With the support of Governor Timothy M. Kaine and the General Assembly, EVMS was
appropriated $1.5 million from the general fund and $1.2 million from nongeneral funds in each
year of the 2006-2008 biennium to build research capacity in medical modeling and simulation.
While the general funds appropriated fell somewhat short of what was requested, EVMS has
made the most of the investment and has exceeded the goal of $1.2 million in nongeneral
matching funds for the first year of the biennium by 500%.

For the upcoming 2008-2010 biennium, EVMS is requesting a modest increase in
funding to $2.0 million in general funds for each year of the biennium and plans to leverage these
dollars with a minimum of $2.0 million in nongeneral funds in FY 2009 and $2.5 million in
nongeneral funds in FY 2010. This funding would cover years 3 and 4 of the initial six-year
medical modeling and simulation investment plan and would be a prudent use of the
Commonwealth's funding considering the results obtained with the $1.5 million in general funds
invested in medical modeling and simulation activities at EVMS in FY 2007. If past is prologue,
the nongeneral fund return on investment will substantially exceed the conservative estimate used
in this proposal.
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The General Assembly included language in the Appropriations Act for the FY2006
2008 biennium stipulating that EVMS should report on the use of the medical modeling and
simulation research capacity-building funds on an annual basis. The report must include the
following information: 1) how the funds were used, 2) the amount of federal and private funds
that were leveraged, 3) collaborative efforts in support of private industry, 4) the number ofjunior
and senior faculty recruited in each field, 5) the amount of federal or other grant funds received as
the result of those recruitments, 6) additional grants or contracts being pursued, 7) the level of
instructional activity conducted by these faculty, 8) the impact of research activities on
undergraduate instruction, 9) the use of graduate student aid funds, and 10) recommendations for
future investment.

A brief synopsis of this information is presented here for FY 2007 to highlight the impact
that the $1.5 million investment in medical modeling and simulation research capacity has
already had on the Commonwealth, in this first year of investment. Supplementary information
has also been provided where noted in the narrative.

1) How the funds were used.
At Old Dominion University (ODU), funds were used to support the hiring of five (5)
new ODU faculty members with medical modeling and simulation research interests
and the reallocation of effort of an additional six current ODU faculty members and
two staff project scientists. In addition the funds supported four (4) master's level
students and three (3) doctora11evel students. At EVMS, the funds were used to
reallocate the research effort of eleven (11) current EVMS faculty along with several
staff members, and to support the work ofthree (3) master's level students and three
(3) doctoral level students. In addition, $187,000 in funds were used to purchase
medical modeling and simulation research equipment.

2) The amount of federal and private funds that were leveraged.
A total of $6,793,759 in federal and private funds were leveraged by the $1.5 million
in general funds provided by the Commonwealth in FY 2007. Several examples of
this funding include the following:

• $1.2 million from NASA for research to Richard A. Britten, Ph.D., on modeling
the effects of cosmic radiation on the human brain as part of the NASA Mission
to Mars project with potential to unravel the biomechanics of brain damage,
potentially benefiting patients with degenerative neurological conditions like
Alzheimer's disease. Please refer to Tab #3 for additional information.

• $84,430 from the Office for Naval Research to provide general support for
medical modeling and simulation research efforts.

• $1.138 million from federal grants and private foundations to support the work of
Richard R. Drake, Jr., Ph.D., on modeling the protein profiles of breast and
prostate cancers and of infections caused by pathogens associated with weapons
of mass destruction as well as influenza infections associated with a flu
pandemic.
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2) The amount of federal and private funds that were leveraged. (Continued)

• $50,000 (anticipated) from the Baptist General Convention of Virginia Disaster
Relief Services to support development of a chainsaw simulator to help prevent
medical injuries to relief workers providing support after natural disasters.
Please refer to Tab #4 for additional information.

• $3.754 million from federal grants, private foundations and other private sources
to support the work ofO. John Semmes, Ph.D., on modeling the early detection
of cancer using clinical proteomic techniques for diseases including Adult T-cell
leukemia.

3) Collaborative efforts in support of private industry.
EVMS and ODU faculty and staff have jointly worked to secure a licensing
agreement with Cardionics, Inc., of Webster, TX, to commercialize the Virtual
Pathology Stethoscope (VPS) based on technology developed by EVMS and ODU
and protected by two patents pending. Please refer to Tab #5 for additional
information.

EVMS and ODU faculty and staff have jointly worked with MYMIC, LLC, of
Portsmouth, VA, and Professional Software Engineering, Inc. (PROSOFT), of
Virginia Beach, to develop the Medical Track of the MODSIM World 2007
Conference and Exposition held in September 2007 in Virginia Beach, which drew
600 conference attendees, an outstanding number for an inaugural conference. Please
refer to Tab #6 for additional information.

EVMS and ODU faculty and staff have worked to prepare a joint agreement with
Sentara Healthcare to develop modeling and simulation technology for medical
applications in the Labor and Delivery environment.

EVMS and ODU faculty and staff are concluding an agreement to obtain partnership
funding in the amount of$50,000 from the Southern Baptist Convention of Virginia
to build a Simulator for Chainsaw Operation Safety Training. Please refer to Tab #4
for additional information.
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3) Collaborative efforts in support of private industry. (Continued)

EVMS has entered into a Master Marketing Agreement with Science Applications
International Corporation, of San Diego, CA, to seek funding for continued research,
development, and maturation of known science and technology to discover radiation
exposure biomarkers to enable more accurate modeling of human exposure to
radiation that will further EVMS as an institution and SAlC as a business.

EVMS has partnered with the American College of Surgeons, a private, professional
organization, to develop the "Medical Modeling and Simulation Database" and an
associated website to serve as international resources to further collaboration in the
medical modeling and simulation field. Please refer to Tab #7 for additional
information.

4) The number of junior and senior faculty recruited in each field.

At Old Dominion University's Virginia Modeling, Analysis and Simulation Center
(VMASC), VIMSIM funds facilitated the recruitment of five (5) new faculty
members for medical modeling and simulation related research and the reallocation
of research effort of six additional current faculty members to focus on medical
modeling and simulation research.

One new ODU faculty member, Stacie 1. Ringleb, Ph.D., Research Assistant
Professor in Modeling and Simulation, is a biomedical engineer specializing in
biomechanics recruited from the Mayo Clinic to focus on medical modeling and
simulation research at VMASC. A new Endowed Professor of Physical Therapy and
Director of the Physical Therapy Program at ODU, Steven Morrison, Ph.D., was
recruited from Griffith University in Queensland, Australia to work on medical
modeling and simulation and related projects. Poornima Madhavan, Ph.D., Assistant
Professor ofPsychology, was recruited from the Dynamic Decision Making
Laboratory at Carnegie Mellon University in Pittsburgh. Dr. Madhavan's research is
dedicated to the study of human decision making in simulated environments
including the areas of medicine and healthcare. Gianluca De Leo, Ph.D., Assistant
Professor of Medical Laboratory and Radiation Sciences, was recruited from the
Department of Chemistry at Washington University in S1. Louis. Dr. De Leo is a
biomedical engineer and has research interests in biomedical informatics and the use
of virtual reality in medicine. Holly D. Gaff, Ph.D., Assistant Professor of
Community and Environmental Health, was recruited to ODU from the University of
Maryland School of Medicine's Department of Epidemiology and Preventive
Medicine. Dr. Gaff s research utilizes mathematical models to determine how fast
diseases are spread throughout a community.

Six (6) current faculty members affiliated with the Virginia Modeling, Analysis and
Simulation Center (VMASC) at ODU reallocated their research efforts to perfOlm
research related to medical modeling and simulation. These faculty are as follows:
Mark W. Scerbo, Ph.D., Professor of Psychology; Lee A. Belfore, II, Ph.D.,
Associate Professor of Electrical and Computer Engineering; Frederick D.
McKenzie, Ph.D., Associate Professor of Electrical and Computer Engineering;
Yuzhong Shen, Ph.D., Assistant Professor of Electrical and Computer Engineering;
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4) The number of junior and senior faculty recruited in each field. (Continued)

James P. Bliss, Ph.D., Associate Professor of Psychology, and Jessica R. Crouch,
Ph.D., Assistant Professor of Computer Science.

Among the ODU VMASC staff included in the VIMSIM Initiative are Hector M.
Garcia, M.Arch., and Jennifer A Seevinck, M.AE.A, who serve as Project
Scientists for medical modeling and simulation.

At EVMS, VIMSIM funds facilitated the reallocation of effort of eleven faculty and
several staff members to focus on medical modeling and simulation.

The eleven (11) EVMS faculty included in the VIMSIM Initiative are Thomas W.
Hubbard, M.D., M.P.H., J.D., Professor of Clinical Pediatrics; Richard R. Drake,
Ph.D., Professor of Microbiology and Molecular Cell Biology; O. John Semmes,
Ph.D., Professor of Microbiology and Molecular Cell Biology; Leonard J. Weireter,
Jr., M.D., Professor of Surgery; C. Donald Combs, Ph.D., Professor of Health
Professions and Associate Dean for Planning and Health Professions; Gayatri Kapur,
M.D., Assistant Professor of Obstetrics and Gynecology; Stephen S. Davis, M.D.,
Assistant Professor of Obstetrics and Gynecology; Adair R. Heyl, Ph.D., Assistant
Professor of Obstetrics and Gynecology; John A Ullian, Ph.D., Associate Professor
of Family and Community Medicine; Gavin W. Welch, Ph.D., Assistant Professor of
Health Professions and Richard A Britten, Ph.D., Associate Professor of Radiation
Oncology and Biophysics.

Among the EVMS staff members included in the VIMSIM Initiative are Gayle A
Gliva-McConvey, Director of the Theresa A Thomas Professional Skills Teaching
and Assessment Center, Robert J. Alpino who serves as a part-time grant writer,
Richard L. DiPeppe who is responsible for the Medical Modeling and Simulation
Database, and research support staff including Meenal K. Walia, who serves as a
research assistant.
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5) The amount of federal or other grant funds received as the result of those
recruitments.
$274,012 of the total of $6,793,759 in federal and grant funds generated in fiscal year
2007 were received as a result of the new faculty recruitments funded by the
VIMSIM medical modeling and simulation research capacity funding. The balance
of the funds were attributable to the reallocation of current faculty effort to medical
modeling and simulation research.

6) Additional grants or contracts being pursued.
Among the additional grants or contracts being pursued by medical modeling and
simulation researchers funded by VIMSIM funding are the following:

• Department of Defense (DoD) Congressionally Directed Prostate Cancer
Research Program

• National Institutes of Health (NIH) National Institute of Biomedical Imaging
and Bioengineering (NIBIB), Small Business Innovation Research (SBIR)
funding and NIH National Institute for Arthritis and Musculoskeletal and
Skin Diseases (NIAMS) funding

• National Science Foundation International Education and Research Grant
• National Board of Medical Examiners Stemmler Medical Education

Research Fund Phase II Funding
• Haptics Fidelity Evaluation Funding from SimQuest, Inc.
• Funding from the University of Wisconsin for the Virtual Standardized

Patient Program

7) The level of instructional activity conducted by these faculty.
Of the five (5) new VMASC affiliated faculty members with a medical focus, two (2)
were employed in the 2006-07 academic year with the remaining three (3) beginning
their duties in the 2007-08 academic year. Each of these two faculty members taught
one class in their home department and will teach one class in the medical modeling
and simulation program in the 2007-08 academic year.

The one (1) research faculty member hired at VMASC to focus on medical modeling
and simulation (Stacie 1. Ringleb, Ph.D., recruited from the Mayo Clinic) taught the
course MSIM 695 Special Topics in Modeling and Simulation: Modeling in
Musculoskeletal Biomechanics, in Spring 2007.

C. Donald Combs, Ph.D., from EVMS and Frederick D. McKenzie, Ph.D., from
ODU jointly developed the new course Electrical and Computer Engineering (ECE)
495/595/695 "Topics in Medical Imaging and Simulation" and have jointly taught the
course during the summers of2006 and 2007. Thomas W. Hubbard, M.D., M.P.H.,
J.D., Professor of Clinical Pediatrics at EVMS, also pmiicipated in the course as a
guest lecturer on standardized (simulated) patients.

C. Donald Combs, Ph.D., presented "The Emerging Importance of Using Medical
Simulation in Resident Education" as part of the EVMS Faculty Development Grand
Rounds "Improving Your Teaching" series on April 19, 2007. The presentation was
simulcast over the Eastern Virginia Telemedicine Network to the Veterans Affairs
Medical Center in Hampton, VA as well as to other EVTN network sites.
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7) The level of instructional activity conducted by these faculty. (Continued)

In addition to the direct instructional activity listed above, Dr. Combs and the other
faculty supported by the VIMSIM initiative published numerous scholarly papers
during the year and conducted presentations at key conferences in the field such as
the Medicine Meets Virtual Reality conference, the Society for Simulation in
Healthcare conference and the IPSI conferences. A select list of faculty scholarly
activities in medical modeling and simulation has been attached behind Tab #8.

8) The impact of research activities on undergraduate instruction.
One ODU undergraduate student and one undergraduate from Spelman College are
working on medical modeling and simulation research through the ODU Department
of Psychology.

9) The use of graduate student aid funds.
Three ODU doctoral level graduate students (Emre Baydogan (Electrical and
Computer Engineering), Saurav Mazumdar (Electrical and Computer Engineering)
and Amber T. Nalu (Psychology) were supported in the Spring 2007 and Summer
2007 semesters for medical modeling and simulation research projects with the
graduate student funds along with four master's level students (Brittany L. Anderson
(Psychology), Taryn T. Cuper (Modeling and Simulation), Elizabeth Newlin
(Psychology) and Gina Yan (Electrical and Computer Engineering) throughout the
year. Three EVMS Master of Public Health students (Renee Scott Walker, Tony
Barkey and Bettina Velena) were employed as Research Assistants in medical
modeling and simulation research with the funds. Three doctoral students (Hope A.
Hanner-Bailey (Psychology), Melissa L. Mannion (Medicine) and Elizabeth A.
Schmidt (Psychology)) were supported by EVMS funds.

10) Recommendations for future investment.
We have identified four core areas of medical modeling and simulation activities
being conducted in the Hampton Roads area: 1) modeling and simulation for
education and training to improve patient safety and the quality of healthcare, 2)
modeling and simulation for treatment, 3) modeling and simulation for disease
modeling, and, 4) modeling and simulation for hospital management and homeland
security issues involving health care. The current funding is supporting the use of
modeling and simulation for education and training. We would like to see additional
funds invested to support the other three areas of medical modeling and simulation,
which will be addressed in a separate budget request through ODD. In line with
these investments, funds should be identified to help generate pilot data to generate
additional funding, to increase our number of research support staff, including both
technical support staff (2-3 per area) as well as a dedicated grant writer to help with
preparation of research proposals.

On the training side, we would like to see an investment of funds in high-tech
medical simulator systems that can be integrated into our virtual environments. The
investment should include any resources necessary to allow researchers to gain
effective access to simulator proprietary interfaces and data formats. Please refer to
the Virtual Operating Room information provided behind Tab #9.
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10) Recommendations for future investment. (Continued)

The final area of future investment is to invest in additional medical course
development.

In the area of capital investment, the MERIT (Medical Education and Research in
Translation) Project at EVMS supports the mission and strategic direction of the
medical school in a variety of ways, one of which is medical modeling and
simulation. MERIT will substantially expand and improve the space available for the
education and research programs at EVMS. Specifically, MERIT involves the
construction of a new, 105,000 square foot building at EVMS that will house the
biomedical research programs in a state-of-the-art facility and consolidates the
educational support programs onto the main campus. A major component of MERIT
will be the development of a regional state-of-the-art medical modeling and
simulation training center that will be utilized by first responders through medical
residents and fellows for hands-on medical modeling and simulation training. Please
refer to information on the potential economic impact of modeling and simulation
located behind Tab #10.
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EVMS News: Mars Mission Risk 29: Scientists Research Ways to R... http://www.evms.edu/about/news/2006-09-27-mars-mission.htm

September 27, 2006

Research could lead to new treatments for
conditions like Alzheimer's disease

Mars Mission Risk 29: Scientists Research
Ways to Reduce Radiation-Induced Brain
Damage

Supernova explosions like this one
accelerate atomic nuclei to nearly
light speed. The resulting "cosmic
rays" pose a potential hazard to
astronauts. Photo courtesy
Science@NASA.

Dubbed "Risk 29" by NASA's
Mars scientists, the cosmic
radiation risk remains a
show-stopper because
shielding a spacecraft from
all radiation could make it
too heavy to reach Mars,
which, at its closest, is 38
million miles from Earth.

NORFOLK-Among the
gravest risks of a manned
flight to Mars ranks the
possibility that massive
amounts of solar and cosmic
radiation will decimate the
brains of astronauts, leaving
them in a vegetative state, if
they survive at all.
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Now, medical scientists at EVMS have been tasked with
determining the human brain's maximum safe cosmic radiation
dose and to decipher precisely how radiation causes cognitive
impairment - part of a quest for biological countermeasures to
reduce radiation-related cognitive impairment.

The NASA-funded $1.2 million research project could not only
help eliminate the risks to astronauts, but it could unravel the
biomechanics of brain damage, potentially benefiting patients
with degenerative neurological conditions like Alzheimer's
disease.

"This research may not only help make it safer to go to Mars, it
could lead us to a deeper understanding of how the brain
functions," said principal investigator Richard A. Britten, Ph.D.,
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associate professor of radiation oncology and biophysics. "That
eventually could help patients dealing with conditions that cause
dementia."

The idea of a manned mission to Mars has captured the
imagination for decades. But flying to Mars, even without
humans aboard, is a monumentally risky feat. Since 1998, the
United States has completed seven Mars missions. Four of those
failed when the Mars landers were lost on arrival.

As part of a new push to put a man on Mars, NASA has sketched
out a roadmap laying out 45 risks to astronauts on a two-year
space mission. Risk 29 addresses the fact that Mars astronauts
will be bombarded by high-energy cosmic radiation - shielded on
Earth by the atmosphere and the Van Allen Radiation Belts 
that few medical scientists have studied.

"These are very obscure kinds of radiation that on Earth we
would only see in the event of a nuclear disaster," said Britten.

While many assume that open space between planets is empty,
it's not, Britten notes. The dark realm between planets teems
with cosmic particles generated by solar flares, supernovas and
astronomical cataclysms dating to the Big Bang, particles that
can pass through metal and human tissues, often with enough
energy to shred DNA.
To make matters more complex, one possible trajectory involves
flying around Venus and using its gravitational pull to sling the
spacecraft toward Mars. That means flying closer to the sun, the
source of powerful solar radiation.

"The sun is basically a big nuclear reactor," Britten said.

The scientists hope to determine how much shielding the
spacecrafts and astronauts will need, and also develop other
countermeasures that help to reduce radiation-induced brain
damage.

The EVMS team consists of Britten; Larry Sanford, Ph.D.,
professor of pathology and anatomy; Gyorgy Lonart, Ph.D.,
associate professor of pathology and anatomy; Sylvia J.
Singletary, D.V.M., department of physiological sciences; and
Richard R. Drake, Ph.D., associate professor of microbiology and
molecular cell biology.

To help determine the brain's maximum acceptable dose of solar
and cosmic radiation, Britten's team must replicate the type of
radiation astronauts will be exposed to in deep space. They then
must calculate how much damage is caused by particles with
various energy levels.

"There are only a handful of laboratories in the world where
these kinds of high-energy particles can be produced," Britten
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said. His team will work closely with scientists at Brookhaven
National Laboratory in New York.

As part of his $1.2-million segment of the study, the EVMS team
will measure physical and behavioral changes in rats exposed to
various levels of the type of radiation that Mars astronauts will
encounter in space. They will also conduct proteomic analysis of
portions of the irradiated brains to obtain more precise details
about the biochemical changes.

To date, many scientists have suggested that reduced cognitive
impairment results solely from the death of the brain's neurons.
Britten believes other, more complex mechanisms are at work,
processes that could be manipulated by NASA's medical staff.

In a very rudimentary sense, the brain can be likened to photo
paper. Chemicals allow the photo paper to "fix" the images - in
this case, the "images" can be visual, aural, tactile, sonic,
emotional or intellectual, often connected. If the chemical stew
gets out of whack, the images, dubbed engrams, don't stick or
become cloudy and indistinct.

"Once we understand what's not working, then maybe we can fix
it," said Britten.

Because radiation damage is similar to the free-radical injury
resulting from aging and certain neurological diseases, the
research could lead to better treatments for conditions like
Alzheimer's disease that cause progressive dementia.

For more information, contact:

Doug Gardner, Director of News and Publications
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(757) 446-6070 - gardneda@evms.edu
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Simulator
for chainsaw
safety training

"A chain saw is the most
dangerous hand tool that
can be purchased on the
open market. It requires
110 license and no training
to own or operate.
Approximately 40,000
injuries and deaths were
reported last year in the
United States ... and most
could have been
prevented." Carl Smith, US Forest
Service safety trainer



@t4,OOO
rpm, each
culter

ili~s::~:r6
. se'cond.
The chain
is running
@'approx
.6Smph.

Injuries
Accitle,,~ Lac.litian anti Fr.,quencl/
RelatedtoChafnSaw Use In 1999

Upper leg, knee,
lowuleg -10,310

Foot area - 1,872

The Need:
A training simulator to
teach safe chainsaw use
in the felling and bucking
of trees
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Magnitude:

~3,OOO,OOO chainsaw
sales per year

8,000 authorized Stihl
distributors in the
United States

Sales in 1O,OOOs of
hardware, home
improvement, and lawn
and garden centers

OSHA&PPE
• As soon as anyone, company; or person fells a tree from the

ground, theyfall under the OSHA regulations/or logging.

Standard number 1910.266 logging operations.

, OSHA 29 CFR 1910.132

General Industry Regulations which include:

Leg Protection; 29CFR 1910.133

Eye & Face Protection; 29 CFR 1910.135

Head Protection; 29 CFR 1910.135

Foot Protection; 29 CFR 1910.136

Rearing Protection; 29 CFR 1910.95
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Simulator Components

Learning functions

• Saw replica
- Weight

- Vibration

- Balance

• Shoes, gloves and
chaps
- Sensors for grip,

posture, and position

• Worksite evaluation

• Saw starting

• Saw operating speed

• Felling
- open face cut

- back cut

- escape route

• Helmet
-;- Virtual reality visor for

training images

- Ear mutTs provide saw
and cutting sounds

• Bucking
- overcut

- undercut

- pinch avoidance

- kickback avoidance

- roll avoidance

- tension release

4



Possible Funding
· us Dept ofHomeland Security

- Research and Technology Directorate
• Portfolio - Emergency Preparedness and Response

- Homeland Security Impact - Training and education for
the responder community

• USDA Forest Service
- Research and Development

• Vegetation Management and Protection Research
- Fire Systems Research and Development

- Forest Operations

Possible Partners
• Industry

- Trade organization
• Outdoor Power Equipment Institute (OPEl)

- Manufacturers
• Black & Decker, Echo, Electrolux, GCP Sweden,

Husqvama, John Deere, Makita, MID,
RedniaxlKomatsu, Shindaiwa, Solo, Stihl, Tanaka,
Techtronic

• Stihl USA based in Virginia Beach

• Stihl Professional Instruction Program
- Mid-Atlantic region - Roanoke Rapids, NC

5
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Virtual Reality Chain Saw Safety Trainer

Mark W. Scerbo Hector M. Garcia Amber Nalu Emre Baydogan
Old Dominion University

mscerbo@odu.edu hgarcia@odu.edu analu@odu.edu ebaydOOI@lions.odu.edu

Abstract

A virtual reality (VR) system is described for instructing the safe operation of a chain saw. The training
system incorporates a didactic session on chain saws and chain saw safety, a quiz to verify content
knowledge, and an interactive simulation. The VR system incorporates visual, auditory, and haptic
displays to reproduce the sights, sounds, and feel of a chain saw. Trainees experience the proper way to
cut a log as well as two consequences from improper use: kickback and the log binding the chain. The
goal of the VR system is to allow trainees to experience how a chain saw responds under both proper and
improper handling techniques without putting them at risk.

BACKGROUND

Training is a necessity in many industries where potentially dangerous scenarios are encountered (e.g.,
construction, manufacturing, HAZMAT operations, etc.). Workers in these industries must familiarize
themselves with hazardous conditions, materials, and procedures as well as learn how to protect
themselves and others around them. Training for these jobs is complicated because the goal is to instruct
individuals how to perform in hazardous situations while minimizing their exposure to risk. This unique
set of competing goals has been addressed by human factors professionals in many other disciplines
including aviation, military operations, and nuclear power plant operations.

Human Factors and Safety

Human factors is a discipline concerned with understanding human limits and capabilities and designing
equipment and systems that exploit human strengths and support humans where they have limitations.
The goals of human factors are to increase efficiency, ease of use, and safety and reduce errors, fatigue,
stress, as well as training requirements.

Human factors experts have made significant contributions to the design and safety of thousands of
commercial products, many of which are inherently dangerous, because of their extensive knowledge of
how humans behave. It is well known that human behavior is variable and not always predictable.
Humans make errors and have accidents. Employers and investigators often attempt to analyze how
accidents happen in order to prevent similar occurrences in the future. The reality of errors in the
workplace, however, is that human error underlies most accidents (Sanders & McConnick, 1993).

Human factors experts have attempted to reduce errors and increase safety through three primary
strategies: communication, equipment design, and training.

Communication efforts are typically aimed at designing warnings. A well-designed warning has four
objectives: 1) to inform users of the potential danger, 2) to provide information regarding the likelihood
and severity of injury, 3) to inform users how to reduce the possibility or severity of injury, and 4) to
remind users of the potential danger at the time and place where the danger is most likely to occur
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(Sanders & McConnick, 1993). All power tools, including chain saws, are sold to consumers packaged
with extensive warning infonnation contained within the user manual and on the tool itself.

Unfortunately, numerous investigations and accident reports indicate that users rarely read and comply
with warnings (Wogalter, 2006). There are many reasons why warnings are not heeded. To be effective,
warnings must be written in language that is easy to understand, conspicuous, and available/accessible at
the very moment that they are needed. Even when all of these conditions are met, not all users comply
with the warnings. Research shows that a user's perception of risk is a strong indicator of compliance.
Specifically, when users believe they are not likely to be hanned, they tend to ignore warning infonnation
and safety protocols (Sanders & McConnick, 1993).

Given that warnings have limited utility, designers have gone to great lengths to improve the safety of
products. There are three approaches that can be used to minimize potential hann (Sanders &
McConnick, 1993). The first strategy is to exclude the possibility ofhann (Le., design the tool so that it is
impossible to injure the user). Unfortunately, exclusionary designs are difficult to achieve and rarely
practical. The second approach is to minimize the possibility of injury. For example the chain guard and
brake on a chain saw reduce, but do not completely eliminate, the possibility of injury. The third strategy
is to create fail-safe designs. These designs do not reduce the probability of errors, but help to minimize
the severity of injury. For example, an emergency power-off switch may not prevent an injury, but can
limit the severity of the injury.

Given that chain saws are inherently dangerous power tools that already incorporate many warning
systems and design features aimed at minimizing risk and severity of injury, it is necessary to consider
training as third approach to improving safety.

Virtual Reality Training Systems

Virtual reality (VR) systems offer a unique environment for instructing users how to perfonn in
dangerous circumstances. VR systems have been developed for numerous training applications including
aviation, weapons operations, telerobotic applications, and surgical procedures (Stanney, 2002).

There are several advantages to training with VR systems. First, VR systems enable problem-solving and
execution of appropriate actions in a setting conducive for engaged, active learning. This differs from a
typical classroom setting by involving the individual both cognitively and physically. Second, VR
systems foster the combination of semantic knowledge with knowledge of procedural activities. Last, VR
systems allow trainees to interact with interface devices in a more natural way. Thus, the procedures and
interactions are more like operating genuine equipment than interacting with a computer interface.

Recently, Scerbo, Bliss, Schmidt, Hanner-Bailey, and Weireter (2005) used a VR environment to examine
the perfonnance of surgical skills under simulated combat conditions. In their study, medical students
were instructed to perfonn an emergency procedure (a tube thoracostomy) using a mannequin-based
simulator. Afterward, the students perfonned the procedure in a fully immersive virtual environment
depicting a small town under fire. The participants had to take cover behind a barricade to avoid being
shot by a virtual sniper. The results showed that the participants perfonned the procedures quickly, but
did so by sacrificing quality. More important, there were many instances in which participants were shot
and "killed" before they could complete the procedure. Thus, these findings show that virtual
environments can be valuable for training because they provide a safe environment for studying
perfonnance under simulated hazardous conditions.
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Another important element of VR systems concerns performance measures. Most training systems
provide a means to capture and analyze user performance that is not easy to replicate with genuine
equipment. Consequently, these training systems facilitate data collection and provide objective records
of skill acquisition (Stedmon, 2001).

Further, VR training systems can be targeted to novices as well as experts. Novices can benefit from
learning fundamental aspects of tasks while experts can practice difficult maneuvers or train for rare
events.

By providing a training environment in which the users can focus on the actions that they should take,
they are better able to actively problem solve and protect themselves. Training in a virtual environment
parallels real-life experiences and that kind of experience-based training leads to improved retention and
skills that are less susceptible to stressful conditions (Wickens, 2000). VR systems thus provide an
effective training method. Most important, they allow users to learn safe behaviors with dangerous
equipment without being subjected to genuine hazards.

Chain Saw Dangers

The U.S. Forest Service relies on volunteers to clear and maintain the trails throughout wooded areas.
(TEHCC, 2005) Chain saws are often used in these efforts to remove branches and trees that have
overgrown or interrupted walking and biking paths for visitors/campers. Injuries can occur when those
using a chain saw are not properly trained. Knowing the dangers and safety regulations when using a
chain saw are critical for protecting professionals and volunteers alike. The need for better training
concepts and devices is necessary to reduce the incidents of injuries. Figure 1 depicts the overwhelming
number of injuries incurred for logging versus any other forestry occupation.
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Figure 1. Fatal occupational injuries by selected occupation, USA, 1998-1999 (Enters, 2002)

Chain saws are not only dangerous, but potentially fatal. One way to describe the dangers involved with
chain saw use is tied to the areas of the body that are most likely to be injured (see Table 1). While most
injuries occur to the lower left leg and arm, leg injuries follow closely with over 16 thousand incidents in
one year (OSHA, 1994).

Safety Regulations

Safety issues when operating a chain saw are a key concern. Employers must, at a minimum, abide by
federal agency regulations; though they are allowed to adopt further restrictions if necessary. Several
manuals and handbooks are available for safety information pertaining to chain saw usage. The Code of
Federal Regulations (CFR), the Forest Service Manual and Manual Supplements, and the Forest Service
Health and Safety Code Handbook are a few examples (TEHCC, 2005). The minimum federal safety
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regulations are published by the Occupational Safety and Health Administration (OSHA) and utilized as a
foundation for employers nationwide. An overview of chain saw safety issues include: the dangers of
chain saws, parts of a chain saw, safe operation, and personal protective equipment, (OSHA, 1994).

Table 1
Areas of the Body Most Likely to be Injured (OSHA, 1994)

Body Location Number of Iniuries
Head 3,418

Upper Bodv 2,141
Arm/Hand 17,994

Leg 16,348
Foot 2,885

Safety issues address personal protective equipment consisting of head protection, hearing protection,
eye/face protection, leg protection, foot protection, and hand protection. It is important to sufficiently
cover all potentially affected areas of the body because of the damage/injury often incurred during chain
saw accidents.

Understanding the components of a chain saw facilitates operation of the tool as well as safe practices.
For example, the anti-vibration handle system is designed to limit ergonomic stress to the user's joints.
The chain brake is necessary for stopping the chain if kickback occurs. A list of safe practices should
also be understood and followed before starting the chain saw as well as during operation of the tool. For
example, the operator should check the chain saw controls and chain tension to ensure proper functioning
before starting. While the chain saw is running, the area should be clear of all interfering objects. The
user should also refrain from cutting directly overhead. Even with proper safety infonnation, a link must
be made between the knowledge one has acquired and actual operation ofthe chain saw.

The Virtual Reality Chain Saw Trainer

The present paper describes a virtual chain saw system that will enable operators to experience the
sensations of cutting with this power tool prior to operating an actual chain saw and exposing the trainee
to genuine safety risks. Old Dominion University has developed a VR chain saw safety training system to
assist in training chain saw operators. The system provides a comprehensive training solution including a
web-based tutorial addressing chain saws and safety and a simulator that highlights key training
objectives.

Trainees begin by reading background infonnation on chain saws, safety issues surrounding chain saws,
and best practices. Next, they are required to take and pass a quiz on the background material. Upon
passing the quiz, they are then instructed how to use the VR chain saw simulator.

The present system addresses two key learning objectives. The first objective, concerns fulcrum points
and the choice of where to make a cut in a log. In one scenario, the log is propped up on a pivot point near
one end so that most of its weight lies to one side of the pivot point. Thus, a cut made to the opposite side
of the pivot point results in a smaller piece of the log easily separating and falling from the larger piece.
In a different scenario, the log to be cut is resting on two pivot points near each end. The terrain is open
with a hole in the ground placed in the center of the log. The participant can cut the log from beneath
before cutting the log on top to prevent binding the blade of the saw. However, if the user makes a cut in
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the middle of the log without first making a bottom cut, the weight of each piece will collapse near the
center and the trainee will experience the sensation of having saw become trapped within the log.

The second learning objective addresses kickback. In this scenario, when the trainee attempts to
place the bar nose of the saw against the log, he/she will experience the sudden back and upward motion
of the saw.

Architecture

The chain saw simulator is constructed from several software hardware components. Two important
components are the visualization software; Virtools and haptic feedback device; Phantom (Sensable,
Inc.). Virtools provide a centralized environment to visualize the simulator (see Figure 1). The modeled
objects, such as the chain saw and the log are rendered by Virtools. On the other hand, Phantom device,
which is a haptic robotic arm, enables us to simulate the force feedback properties of a chain saw in
virtual computer space. This is achieved by position and orientation tracking of the Phantom and creating
the forces that simulate tactile feedback of the chain saw.

Figure 1. Two views of the virtual chain saw. Orienting the saw (on left) and cutting (on right).

The communication between the Phantom and the Virtools environment is handled by a custom building
block (BB) that is specifically implemented for Virtools. The BB, is coded using Visual C++, is using
both Virtools SDK and HDAPI (Haptic Device API). Thus, the custom BB can access to visualization
environment and the Phantom device functions. The BB is also responsible for simulation flow and haptic
calculations. Haptic calculations include collision detection, collision handling; and calculation of
vibration and acting forces. In collision detection, the initial contact between the chain saw and the log is
handled by the Virtools Collision manager. Since, it is not possible to use Virtools Collision Detection in
every haptic frame, which is much frequent than Virtools' render frame, a simplified collision detection
mechanism is implemented for post Virtools collision detection.

The chain saw VR safety trainer allows the user to note correct and incorrect chain saw positioning. The
visual representation in present system reproduces movement in all three-dimensional positions (the x, y,
and z axis). In terms of rotation, the user may control the pitch (rotation about the x axis); roll (rotation
about the z axis) and yaw (rotation about the y axis). The haptic system, however, is limited to 3 degrees
of freedom in the translational components of the x, y and z axes. Thus, the present system cannot
faithfully reproduce the force feedback associated with cutting through a log and pinching.

The haptics system also reproduces chain saw vibration. The user is able to control the minimum and
maximum vibration frequency, which includes the chain saw in idle mode and in full throttle mode. The
duration of the chain saw vibration between idle and full throttle is about 600 milliseconds. Every 10



Chain Saw VR Safety Trainer 6

milliseconds, the frequency is increased by 5 Hertz. The idle frequency of the chain saw vibration is 200
Hertz and the full throttle frequency is 500 Hertz.

When the virtual chain is idling and positioned to rest on the log, the chain saw will not cut through the
trunk. This feature has been implemented by constantly reading the state of the chain saw (idle or full
throttle) at all times. The chain saw will only begin cutting if full throttle is applied.

CONCLUSION

VR systems provide users with training opportunities that more closely match the actual environment in
which they must perform. One of the primary advantages of VR training is its applicability to hazardous
contexts. Users can train in hazardous environments or with dangerous equipment without the risk of
injury.

Chain saws represent one of the most dangerous tools commercially available. Anyone can purchase a
chain saw and use it. There are no training requirements and numerous studies on warnings suggest that
users may not read the safety information. Thus, the need for a safe, experience-based training system is
paramount.

The potential for the VR chain saw training system is limitless. Because the simulated tool and
environment are computer generated, all aspects of the training scenarios can be easily modified.
Different models of saws can be incorporated. The training can address a single log placed under ideal
cutting conditions, challenging conditions including unusual log configurations/orientations, or an entire
wooded area in which trainees must make decisions about clearing and cutting all timber present.

A VR training system for chain saw operation was created to address several important needs of both
users and instructors. First, there are no formal chain saw safety training systems available to the
nonprofessional user. If classroom instruction is available, it may include hands-on training that puts
novice users at risk. The VR chain saw safety trainer provides an opportunity for novices to learn how to
operate and practice with a simulated chain saw that removes the risk of serious injury. Second, the VR
system allows trainees to experience the sights, sounds, and haptic forces of operating a chain saw. As a
result, trainees can get a "feel" for operating a chain saw. They can make decisions about where and how
to cut timber, execute the cuts, and experience the repercussions of those decisions. Third, the VR chain
saw training system shifts the emphasis from passive learning to active, engaged learning. FOUlih, the VR
chain saw training system can provide the trainee with immediate performance feedback. Data addressing
trainee knowledge and skill acquisition and can be recorded and analyzed.

In sum, the VR chain saw training system provides an interactive and engaging, simulated environment
for learning proper chain saw operating techniques. It allows trainees to practice experience using a chain
saw without risk of injury and can provide an added degree of protection for chain saw users not presently
available in any other training regimen.
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EVMSjODU license virtual stethoscope to
Texas manufacturer

!:!§J:or~

1:~J:~~J
];):,~JlenJ~~

];,/jv1_5 News

i=o nJ:fL~LU~

J'1iiI2-QfJ;~geIn

'ill91nlii Medical

1:~D1-eJ Et:rnEJ

About JiiiH1Q.tQn
KQiiQ1;;

Tea~bln.g

ti_QsQitg§

UR_<::_Q!IlJrr9_EllJmts

August 24, 2007

NORFOLK-A Virtual
Pathology Stethoscope
invented by a team of
researchers from
Eastern Virginia Medical
School (EVMS) and Old
Dominion University's
Virginia Modeling,
Analysis and Simulation
Center (VMASC) has
been licensed to a
Texas-based company,
Cardionics Inc., which
manufactures medical
diagnostic and teaching
equipment.

Rick McKenzie, associate professor of electrical and
computer engineering at ODU, demonstrates a mock

up of the virtual stethoscope.

The Virtual Pathology Stethoscope, or VPS, is a training device that
can simulate the sounds of a human body's circulatory and respiratory
systems. It will be an important addition to the products offered by
Cardionics, according to Keith Johnson, president of the company.
Cardionics specializes in technologies related to auscultation, which is
the art of listening for sounds made by the body's internal organs. Its
current products include an E-Scope Electronic Stethoscope and a
Pocket Monitor Analysis System that have helped to revolutionize
bedside diagnoses.

The invention is the first licensed product to emerge from the NCltlQDgJ
Cent§LJQL_CQ1LaJ:>QL91LQnJI1J\1§_di<:;ClJJ:-'1QdJ~J Ll1g 9nd_SimulflJLQO, which is
a joint venture of EVMS and Old Dominion University.

Thomas W. Hubbard, M.D., professor of pediatrics and director of the
EVMS Office of Professional Development, leads the team of inventors.
His top collaborator at VMASC is Frederic McKenzie, an ODU associate
professor of electrical and computer engineering.

The VPS is designed to
be used in tandem with
a standardized patient
(SP). Medical schools
increasingly train

http://www.evms.edu/about/news/2007-08-24-evms-odu-license.html 9/1712007
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The Virtual Pathology Stethoscope will look
much like this current product of
Texas manufacturer Cardionics.

doctors-to-be by using
SPs, who are actors
skilled at pretending to
be sick. Working with SPs, medical students improve their interviewing
skills and gain the medical judgment they need to diagnose ailments.

But when a medical student puts a conventional stethoscope to the
body of the SP, the typically healthy sounds heard don't match the
illness the SP is portraying. The VPS substitutes abnormal sounds for
healthy sounds, so that when the student puts the augmented
stethoscope to the SP's body, the sounds provide evidence that can
support the diagnosis. The sounds the teaching stethoscope plays are
recorded from actual patients who have a variety of diseases.

Members of the VPS development team took the device and a veteran
EVMS standardized patient, Patrick Walker, to the 4th annual
Advanced Initiatives in Medical Simulations (AIMS) Conference and
Congressional Exhibition in May in Washington, D.C. The invention
drew the attention of numerous conference goers, including Virginia
4th District Rep. Randy Forbes and Rep. Patrick Kennedy of Rhode
Island, the son of Massachusetts Sen. Edward Kennedy and a
champion of health care issues in Congress.

Both Kennedy and Forbes took time to test the stethoscope on Walker.
When they listened at his neck, they heard the whooshing sound of
plaque-restricted blood flow through the carotid artery. When they
listened to his chest, they heard crackling sounds in the lungs, a sign
of pneumonia or congestive heart failure.

ODU and EVMS joined forces in 2001 to form the National Center for
Collaboration in Medical Modeling and Simulation, which has attracted
funding from several sources across the nation, including the
Stemmler Medical Research Fund of the National Board of Medicine, as
well as national media attention.

"The VPS is one example of the potential of medical simulation to
improve the training of medical and health professionals and,
ultimately, to improve patient safety," said C. Donald Combs, Ph.D.,
who leads the medical modeling initiative at EVMS. Combs and Mark
Scerbo, professor of human factors psychology at ODU, are co
directors of the National Center for Collaboration in Medical Modeling
and Simulation.

An article late last year in Mechanical Engineering magazine focused
on one of the products of the collaboration - a virtual operating room.
This immensely complicated system, which can be used to train
surgeons and other operating room personnel, utilizes ODU's Cave
Automatic Virtual Environment (CAVE). Combs said these simulations
and others under development are the early returns on the
investments that the federal and state governments have made in the
region's effort to expand simulation research and development beyond
the military market into areas such as medical modeling and
emergency response.

http://www.evrns.edu/aboutlnewsl2007-08-24-evms-odu-license.htrnl 911712007
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A primary mission of VMASC is to create modeling, simulation and
visualization applications that are practical enough for commercial
development. When representatives from the EVMS Ihere~c,lA

Tbomas_Center Professionals Skills_ Teachill9_Cllid A~_sessment Center
sought a way to enhance student training with SPs, they asked VMASC
to create the VPS.

McKenzie, the VMASC researcher, said the team's original VPS is very
high-tech, but too expensive for broad use. This first system is called
"tracked VPS" because it includes a sensing component that tracks on
the body where the stethoscope's head is placed so the appropriate
sound recording can be cued. The team has a patent pending for the
"tracked VPS," but then moved on to improve the system's
practicality.

The more economical version, which is the one licensed to Cardionics,
is "SP-triggered VPS," for which another patent is pending. This is the
system that was demonstrated at the AIMS conference, and for it the
SP uses hidden controls to track the stethoscope's head and to tell the
system what sounds should be played. The second system is more
economical because it does not have the automatic tracking
component.

Preliminary tests with EVMS students have been promising. One series
of tests reported in a paper written by McKenzie, Hubbard and other
colleagues showed that the augmented standardized patient system is
"a reliable and valid assessment tooL"

The project team also includes John Ullian, Gayle Gliva-McConvey and
Robert Alpino of EVMS, and Hector Garcia, Reynel Castelino and Bo
Sun from ODUjVMASC.

For more information, contact:

Doug Gardner, Director of News and Publications
]:\LMS__Qffl~_~_QLlmJ:i1lJtjQ_o9JAcJygnQ~m~nt

(757) 446-6070 - g~mjIleJ:lcL@_~Ym:;.gdlJ
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international conference and exposition
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Registration: 7:00am -10:00am
8:30am -10:00am Welcome & Plenary Session: Speaker - Gary Klein
8:30am - 6:30pm Exhibit Hall Open
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6:00pm - 8:00pm Banquet & Awards Ceremony: Speaker - Douglas Dempster
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Gary Klein, Ph.D., is Chief Scientist of Klein Associates Inc., a company he founded in 1978 to better understand how to improve decision
making in individuals and teams.The company has 30 employees working on projects for both government and commercial clients. Dr.
Klein is one of the founders of the field of naturalistic decision-making. His work on recognitional decision-making has been influential
for the design of new systems and interfaces, and for the development of decision training programs. He has extended his work on deci
sion-making to describe problem detection, option generation, sense making, and planning.

Gary Klein's journey began over 20 years ago when he began to carve a new path in the study of human deci
sion-making. Dr. Klein and other researchers created Naturalistic Decision- Making, a paradigm that examines the
interplay of context and cognition together. Sources of Power, a chronicle of Klein's work, is a rich information
source that explores Naturalistic Decision Making in depth and illuminates the power of experience, a power
that shapes how we interact with the world around us.

In over two decades of research, Gary Klein has found that the most critical decisions we make are based on
intuition. Although sometimes difficult to explain, intuition is important in making decisions and is based on the
ability to recognize patterns and interpret cues, Le., it develops through experience. In Klein's new book Intuition
at Work, specific practical steps are offered to improve your intuition to help you perform your job more confi
dently and successfully.

In order to perform research on decision-making in field settings, Dr. Klein and his colleagues have developed new methods of Cognitive
Task Analysis. Klein Associates has used Cognitive Task Analysis methods to study decision making in more than 60 domains, including
firefighting, command and control, software troubleshooting, healthcare, and consumer purchasing. Dr. Klein has presented workshops
on Cognitive Task Analysis to more than 300 professionals in the u.s. and abroad, and has presented seminars on naturalistic decision
making to a wide variety of groups such as the Smithsonian Associates program.

Cognitive Task Analysis

Klein will help you understand the decision strategies people actually use so that you can put the findings into action using Cognitive
Task Analysis (CTA).

In order to understand how people act upon the world around them, it is necessary to understand what
goes on inside their heads. Particularly when the tasks they are doing are complex, it is not enough to simply
observe their behaviors. It is also important to find out how they think and what they know, how they organize
and structure information, and what they seek to understand better. Cognitive Task Analysis (CTA) is a family of
methods and tools for gaining access to the mental processes that organize and give meaning to observable
behavior. CTA methods describe the cognitive processes that underlie performance of tasks and the cognitive
skills needed to respond adeptly to complex situations. ..

CT 1 boost human performance by guiding the development of tools and programs that support the
cog, "tive processes required for a task. The results of CTA studies have been successfully applied to areas such as instruction and training,
system development, human-computer interface design, organizational design, product design, and marketing. CTA typically consists of
distinct phases of knowledge elicitation, analysis, and knowledge representation.
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vednesday 12:30-1 :15pm

Chris Dede's fundamental interest is the expanded human capabilities for knowledge creation, sharing, and mastery
that emerging technologies enable. His teaching models the use of information technology to distribute and or
chestrate learning across space, time, and multiple interactive media. His research spans emerging technologies for
learning, infusing technology into large-scale educational improvement initiatives, policy formulation and analysis,
and leadership in educational innovation. He is currently conducting funded studies to develop and assess learning
environments based on modeling and visualization, online teacher professional development, wireless mobile de
vices for ubiquitous computing, and multiuser virtual environments. Dede also is active in policy initiatives, including
creating a widely used State Policy Framework for Assessing Educational Technology Implementation and studying
the potential of developing a scalability index for educational innovations. From 2001 to 2004, he served as chair of
the Learning & Teaching area at Harvard Graduate School of Education.

::ynote Speaker
mquet
'ednesday 6:00-8:00pm

Mr. Doug Dempster (Maj.-Gen. Ret. CAAR) was appointed the NATO Assistant Secretary General for Executive
Management on 6 October 2005 following international competition. He brings experience in leading large
scale transformation and resource realignment. He is an advocate of the new public management producing
accountability, transparency and results.

He is a member of the Secretary General's policy board and has NATO-wide functional authority in the areas of
governance, civilian personnel and financial management. As the executive manager he enables NATO Head
quarters to perform its strategic politico-diplomatic role. He delivers services in the human resource, informa
tion system, infrastructure, language, finance and procurement domains.

Mr. Dempster had a 36-year military career, the last seven as a General Officer.The majority of his 36-year military
career was spent as an Army Communications and Electronics officer where he was heavily involved in using

chnological tools including modeling and simulation. He continues to use this experience in his current position. In July 2001, immediately
ior to the 9/11 attacks, he was appointed Director General Strategic Planning within the integrated defense headquarters. In this dynamic
ne he worked closely with the senior military and civilian leadership of the department, participated in inter-departmental coordination and
Jrked with the central agencies of government. He led the national effort on capability modernization, allocated the defense budget, intro
Ked corporate performance management and orchestrated four successive budget increases.

, the deputy commander of Canada's army from 2000 to 2001, he steered the transformation process and improved internal communications.
~ managed army base infrastructure and human resources, both military and civilian.

Jm 1998 to 2000 he served as the departmental force planner and resource allocator where he facilitated the development of Defense
rategy 2020 and synchronized the 2000 federal budget increase following a succession of cuts.



The goal of the medical track at MODS1M World is to assemble
experts in simulation-based training for advanced cognitive
skills and engage them in dialogue with leading medical and
health educators about current needs and future directions for
the pervasive incorporation of modeling and simulation systems
into medical and health professions training.

Advanced residents and practicing medical and health profes
sionals who have mastered the fundamentals of specific proce
dures must learn the problem-solving and decision-making skills
needed to become more effective clinicians and members of
interdisciplinary teams.Training in medical and health decision
making is particularly important for those whose professional
practice does or will involve working in emergency situations.
This MODSIM track will convene leading experts in simulation
based training for advanced cognitive skills and contextual
training and engage them in dialogue with leading medical and
health educators.

Schedule
Technical Chair: C. Donald Combs, PhD. combscd@evms.edu
Track Co-Chair: Mark W. Scerbo, PhD. mscerbo@odu.edu
Within the last 10 years, simulation technology has been imple
mented successfully in training across medical and health pro
fessions specialties including resuscitation, laparoscopic surgery,
and vascular access. Almost all of the simulator systems currently
available, however, target medical students and junior residents
in the early years of their training.

There is a critical need for simulation systems aimed at more
advanced residents and at practicing medical and health profes
sionals who have mastered the fundamentals of specific proce
dures and now must learn the problem-solving and decision
making skills needed to become more effective clinicians and
members of interdisciplinary teams. Moreover, learning to make
decisions under stress is particularly important for those whose
professional practice involves working in emergency or combat
situations. Simulation is a standard component of officer train
ing in the military, but does not yet exist for advanced medical
professionals, whether civilian or military.

Tuesday
"I 0:30am - 12:00pm

Session 1:
Welcome And Medical Track Overview: Why Was This Conference Needed?

Speaker 1: The Emerging Imperative For Medical Simulation--C. Donald Combs, Ph.D., Eastern Virginia Medical School, Norfolk, VA
Speaker 2: Simulation And Graduate Medical Education: A 2007 Update--L.D. Britt, M.D., MPH, FACS, Eastern Virginia Medical
School, Norfolk, VA

1:30pm - 3:00pm
Session 2:

Medical Simulation: Past, Present and Future
Speaker 1: The State-Of-The-Art In Medical Simulation--Steven L. Dawson, M.D., Center For The Integration of Medicine and In
novative Technology (ClMIT), Cambridge, MA
Speaker 2: The Future Of Medical Simulation: Where We've Come, Where We're Going - Curricula, Criteria, Proficiency, And The
Paradigm Shift In Surgical Education--Richard M. Satava, M.D., FACS, University of Washington School of Medicine, Seattle, WA

3:30pm - 5:00pm
Session 3:

Surgical Training
Speaker 1: Proficiency-based Laparoscopic Simulator Training Leads To Improved Operating Room Skill That Is Resistant To De
cay--Dimitrios Stefanidis, MD., PhD., Carolinas Medical Center, Charlotte, NC
Speaker 2: Neuro-cognitively Designed Dynamic Simulations For Laparoscopic Surgical Skills--Kanav Kahol, Ph.D., Arizona State
University,Tempe, AZ, and Banner Good Samaritan Medical Center, Phoenix, AZ
Speaker 3: Integrated Real-time Performance Feedback During Simulation-based Surgical Skill Training--Azhar Rafiq, M.D., M.B.A.,
Virginia Commonwealth University, Richmond, VA
Speaker 4: The Learning Curve On The KAIST-Ewha Colonoscopy Simulator II--Doo Yong Lee, Ph.D., Korea Advanced Institute Of
Science And Technology (KAIST), Daejeon, Republic Of Korea
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5:30-6:30pm Opening General Reception and Poster Session

I\"~~dnesday

8:30-1 0:00am

Session 4:
Simulation In The Military Workshop: Current Initiatives And A Framework For Future Directions--Alan Liu, PhD. And Gilbert M. Muniz,

Ph.D., National Capital Area Medical Simulation Center, Uniformed Services University of the Health Sciences, Bethesda, MD, And Gerald R.
Moses, PhD., Maryland Advanced Simulation,Training, Research and Innovation Center (MASTRI), University of Maryland Medical Center, Balti
more,MD

10:30-12:00pm
Session 5:

The Impact Of Medical Simulation On Patient Care And Safety
Speaker 1: Patrick C. Cregan, MD., FRACS, University of Western Sydney, New South Wales, Australia
Speaker 2: Medical Errors And The Need For Simulation--Mark W. Scerbo, PhD., Old Dominion University, Norfolk, VA

1:30--3:00pm

Session 6:
New Developments From The Trenches

Speaker 1: Innovative Uses Of Simulation Technology In The Classroom Environment: Paving The Road For Sim-based Curricula--Carla M. pugr
MD., PhD. FACS, Northwestern University Feinberg School of Medicine, Chicago, IL
Speaker 2: Paul E. Phrampus, MD., FACEP, Peter M. Winter Institute for Simulation, Education and Research (WISER), University of Pittsburgh
Medical Center, Pittsburgh, PA
Speaker 3: The MASTRI Center: Medical Simulation For Skill Acquisition--F.Jacob Seagull, PhD., The Maryland Advanced Simulation,Training,
Research and Innovation Center (MASTRI), University Of Maryland Medical Center, Baltimore, MD

3:30-5:00pm

Session 7:
Virtual Reality Applications

Speaker 1: Virtual Reality In Gait Rehabilitation--Nigel W.Tierney, Old Dominion University, Norfolk, VA
Speaker 2: EMS and Virtual Reality Demonstration of Feasibility--Ernie Wheeler, A.A.5., NREMT-P, Hobbs Fire Department, Hobbs, NM
Speaker 3: Individual Personality Characteristics For Virtual Agents In A Virtual Operating Room--Amber T. Nalu, M.A., Old Dominion Universit~

Norfolk,VA
Speaker 4: Decoupled Agent Architecture For Virtual Operating Room Training Simulations--Emre Baydogan, M.s., Old Dominion University,
Norfolk,VA

Thursday
8:30-1 0:00am

Session 8:
Can We All Learn To Play Together In The Same Sandbox?

Speaker 1: The SISO Perspective On Medical Simulation Interoperability--Richard J. Severinghaus, M.s., SISO, Inc., Orlando, FL
Speaker 2: GotTeam? Now What?--Claudia L.Johnston, PhD., Texas A&M University - Corpus Christi, Corpus Christi, TX
Speaker 3: Health Care Return-On-Investment Needs a Systems Approach to Training and Treatment--J. Lance Acree, M.S. Eng., Aviation
Training Consulting, LLC, Altus, OK



l0:30-12:00pm

Session 9:
Models and Visualization

Speaker 1: A Fetal Heart Rate Monitor Simulator--Lee A. Belfore, II, Ph.D., Old Dominion University, Norfolk, VA
Speaker 2: Disease Interaction In Cognitive Simulations For Medical Training--Bruce E. Jarrell, M.D., FACS, University of Maryland
School of Medicine, Baltimore, MD
Speaker 3: Design Of A Digital Cerebrovascular Simulation Model for Teaching and Research--W. Bosseau Murray, M.D., Pennsylva
nia State University College of Medicine, Hershey, PA
Speaker 4: Registration Of 3D CT Model OfThe Pectus Excavatum Chest To Subject: Methodologies Utilizing 3D Laser Surface
Scanning--Taryn T. Cuper, Old Dominion University, Norfolk, VA

Med
Stress And Workload Associated With Monitoring Simulated Maternal-Fetal Heart Rate Signals
Brittany L. Anderson, Old Dominion University, Norfolk, VA

Improving Residency Training In Ob-Gyn Emergencies Utilizing Simulated Team Drills
Adair R. Heyl, Ph.D., Eastern Virginia Medical School, Norfolk, VA and Elizabeth A. Schmidt-Panos, M.s., Old Dominion University,
Norfolk,VA

The Hampton Roads Partnership and
Hampton Roads Research Partnership

Stren:jtnennq our Re;Jon TnroLqn
Te:nnO(i:-Jy Based EconDrnc Deveopment

Evaluation Of A Procedural Checklist For
Anesthesia Pre-induction And Induction
Michael W. Jackson, CRNA, M.s.N.A., Old Do
minion University, and
Alison Kelly, CRNA, M.s., J.D.,; Michael Jack
son; Elizabeth,T. Newlin & Mark W. Scerbo,
Old Dominion University (all)

OntoVOR:The Design Of A Knowledge-base
For A Virtual Operating Room
Saurav Mazumdar, M.s. CpE, Old Dominion
University, Norfolk, VA

Procedural Modeling Of Wound Textures
Ramu Pedada,Old Dominion University,
Norfolk,VA

An Approach To Identifying The Biome
chanical Differences Between Intercostal
Cartilage In Subjects With Pectus Excavatum
And Normals In Vivo: Reconstruction And CT
Registration
Zhenzhen Van, Old Dominion University,
Norfolk,VA
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MODSIM World 2007
Conference &Expo

l',lflll(i""h:p



P
{

ROjllUI'~
!' We Get It. Done....• ,.

For more than 20 years, PROSOFT has built a reputation by focusing its highly-talented
workforce on finding solutions for an impressive range of Government and Commercial
customers. In the Modeling & Simulation arena, PROSOFTprovides software and scenario
development services for the Joint i-force, theater warfare
simulation used by the USJFCOM Joint Innovation and Experimentation Directorate (J9). JAS
enables decision makers to predict s, experiments, actions
and decisions that can lead to reduced risk involving impending battlespace decisions and
actions.

PROSOFT
477 Viking Drive, Suite 400
Virginia Beach, VA 23452

Office: (751) L1:31-2400 . Fax: (757) 463-1071
www.prosoft.tv
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For example, from M&S studies, the nation's Next Generation
Air Transportation System (NGATS) is emerging.The goal is to
Krease flexibility in scheduling travel and shipments, increase

Technical Chair: Jeremiah Creedon, PhD., Director ofTransportation Research, ODU jcreedon@odu.edu
Program Organizers: Sharon Welch sharon.s.welch@nasa.gov & Ben Francisco rfrancisco@alionscience.com
Modeling and simulation (M&S) tools and visualization technolo- security, increase access to flights and reduce time and cost
gies enable improved designs and operations for land, air and spent traveling to and from airports. Sophisticated ground-
sea transportation systems. Analytical tools support predictions based simulations provide realistic environments that allow
of complex transportation system performance. When com- multiple human pilots and air traffic controllers to engage under
bined with advanced information displays, and decision support a variety of conditions to test new technologies and NGATS
tools, these M&S technologies can be used to test and improve operations strategies. These simulations greatly reduce the cost
the safety of transportation systems operations and provide and risk of testing and, because they enable a large number of
aid to decision makers in business development, local and state scenarios to be evaluated, increase the reliability and safety of
planning activities, and emergency management and homeland the final system design.Transportation systems models may alsc
defense. be coupled to enable the security and cost of multimodal trans

portation operations to be assessed. In addition, derivative simu ~

lations may be used for other applications including training
and decision support for business development, local and state
planning for ports, roads, and airports, and emergency response.

Tuesday
10:30am - '1 2:00pm

Session 1:
Panel Discussion - Designing the Next Generation Air Transportation System (NGATS)-

Session Chair - David Hinton, Program Manager, Aeronautics Directorate, National Aeronautics and Space Administration,
Langley Research Center, Hampton, VA
Speaker 1: Session Keynote - Sherry Borener NASA/JPDO, Program Manager for Simulation-Based Next Generation Air Transpor~
tation System Architecture, Washington, D.C.
Speaker 2: Mike Lewis, Boeing ATM, Virginia
Speaker 3: Mark Ballin, NASA Langley Research Center, Virginia
Speaker 4: Robert Windhorst, NASA Ames Research Center, California

1:30pm - 3:00pm
Session 2:

Paper Presentations: Complex Air Space Modeling (NGATS)
Session Chair - Dr. Nicolas Suarez, Head of Simulation and Architecture Department, Ingenieria de Sistemas, Madrid, Spain
Paper 1: Evolution of air space modeling tools - exemplary for automation in Air Traffic Control, Dr. Matthias Poppe, Thomas
Hellbach DFS Deutsche Flugsicherung GmbH
Paper 2: Hybrid Simulation Of Air Navigation Systems, by Jose Miguel De Pablo, Division Chief,AENA (Spain)
Paper 3: Using Serious Gaming and Macromodels to Validate the Future ATM System, by Nicolas Suarez, Department Head, Isdef
Madrid, Spain; Amaya Prieto, Simulation Group, Isdefe, Madrid, Spain; Marta Sanchez; Lucas Lacasa; Modeling Group, Isdefe,
Madrid, Spain

3:30pm - 5:00pm
Session 3:

Panel Discussion: Integrating New Air Transportation Systems and Operations into the National Air Space
Session Chair - Dr. Peter Lattimore, Chief Scientist, Rhinocorp Albuquerque, NM
Speaker 1: Paul Hamilton, Orion International, A Simulation and Integration Framework for Aviation System Safety Analysis
Speaker 2: Leon Stinson - CDO Technology, GA
Speaker 3: Dr. Eric Weisel, Warner-Anderson (Gloucester, VA) OT&E, W&A
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Wednesday
3:30am - 10:00am

Session 4:
Maritime Transportation Modeling and Simulation (Ports & Cargo Terminal Ops)

Session Chair - Wayne K. Talley, Executive Director, International Maritime, Ports and Logistics Management Institute, ODU
Paper 1: Continuous and Dynamic Berth Allocation with Simultaneous Quay Crane Scheduling, Maria Boile, Sotirios Theofanis, M. Golias,
Rutgers University
Paper 2: Integrating System Simulation and Traffic Micro Simulation Tools to Evaluate Benefits from a Virtual Container Yard Application,
Dr. Sotirios Theofanis and Dr. Maria Boile, Rutgers University
Paper 3: Comparison and Evaluation ofTwo Automated Guided Vehicle Systems in the Transhipment of Containers at a Container
Terminal, Dr. Lawrence Henesey, Dr. Paul Davidsson and Dr. Jan A. Persson, Blekinge Institute ofTechnology, Karlshamn, Sweden

1O:30arn -- 12:00pm
Session 5:

Intermodal Freight Panel Discussion (a systems engineering and TQL approach to Intermodal Trade)
Session Chair - Luke Ritter, Trident-Global Partners
Speaker 1: - M. Nuns Jain, Director, MARAD South Atlantic Region
Speaker 2: - Joe DiRenzo, Deputy, Operations Plans Branch, USCG Atlantic Area Command
Speaker 3: - Mr. Chris Matson, Associate, TranSystems Corp

-j :30pm - 3:00pm
Session 6:

Modeling and Simulation in Transportation Systems Planning
Session Chair - Eric Weisel, WernerAnderson (Gloucester, VA)
Paper 1: Overview of the Transportation Analysis Simulation System (TRANSIMS), Antoine Hobeika, Professor, VA Tech
Paper 2: An Agent-Based Modeling Tool for Transportation System Planning, Peter Lattimore, Rhinocorp, Albuquerque, New Mexico
Paper 3: Extraction of Road Network Topology from Shapefiles for Transportation and GIS Applications, Srinivas Karthik Jakkula and
Yuzhong Shen, Electrical Engineering Department, Old Dominion University, Norfolk Virginia; John Sokolowski, Director of Research,
VMASc, Old Dominion University

j:30pm - 5:00pm
Session 7:

Panel Discussion - A Comparison of U.S. and European Approaches to Multimodal Passenger Transportation Planning &Design
Session Chair - Lee Beach, Hampton Roads Research Partnership, VA
Speaker 1: Michael Laubrock, Eurocontrol, Program Manager, Centre de Bois des Bordes, France
Speaker 2: David Ekern, Commissioner, Virginia Department ofTransportation, Virginia
Speaker 3: Antoine Hobeika, Professor, Department of Civil and Environmental Engineering, Virginia Tech, Virginia

Thursday
8:30am - 10:00am

Session 8:
Student Modeling and Simulation Competitions forTransportation System Design Joint Session with Education Track (see Education
Track Schedule for details)

10:30am -- 12:00pm
Session 9:

The Way Forward (wrap up) - Panel Discussion - Session Chair - Charles Massey

._. _ _ ~r~.c~ .S~~~~~.i.r.s. J.er~lT1.i.~~ .C.~eE:~()n. ~r1?Yic.e .A.?I!'.i:~IJ~~e.~ .t:~.I.I~ .~.~~~.\~.et) _ __ .



Technical Chair: David Ozolek,JFCOM
Deputy Co-Chair: Wayne Buck, NATO/ACT buck@act.nato.int

Analytical tools enable decision-makers to identify and address gaps in current plans and processes. Significant detail and complex
ity can be built into a model database to explore the effects of strategic decisions at the local level. This MODSIM track will address
how application of command and management processes will more effectively coordinate resources and address catastrophic even,s,
including natural disasters and acts of terrorism.

Tuesday
10:30am .. 12:00pm

Session 1:
Panel Discussion - M&S as a Planning Tool

Facilitator: Robert Anderson, USJFCOM
Chairman: Robert Crouch, Special Assistant to Virginia Governor for Commonwealth Preparedness
Panel Member: Col. Stan Vanderwerf, Chief, Analysis Division, U.s. Northern Command
Panel Member: Andrew Vallerand, PhD., Director Of the Canadian Public Security Technical Program
Panel Member: Andreas Tolk, PhD., Associate Professor, Engineering Management & Systems Engineering, Old Dominion
University

1:30pm-3:00pm
Session 2:

Speakers Session
Facilitator: Mr. Wayne Buck, ACT/NATO
Speaker: Andrew Vallerand, PhD., Director Of the Canadian Public Security Technical Program
Speaker: Peter Verga, Acting Assistant Secretary of Defense for Homeland Defense

3:30pm-5:00pm
Session 3:

Panel Discussion - Industry M&S Support to HLS/D
Facilitator: Robert Anderson, USJFCOM
Panel Chair: RADM Lindell Rutherford (Ret.) Northrop Grumman CVN 21 Program Director
Panel Member: Rob Lisle, Northrup Grumman, Modeling, Simulation & Analysis Manager
Panel Member: Josh Jackson - SAIC
Panel Member: Jean-Pierre Faye, Thales-Raytheon
Panel Member: Franz-Josef Schulz, IABG

Wednesday

8:30am - 10:00am
Session 4:

Speakers Session
Facilitator: Wayne Buck, ACT/NATO
Speaker: Angel San Jose Martin, Former Deputy Head of the NATO M&S Coordination Office
Speaker: Jim Blank, US Joint Forces Command, Joint Innovation & Experimentation Directorate, Chief of M&S
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1O:30pm-1 2:00pm
Session 5:

A Strategy for Validation of Homeland Security Simulation Systems: Eugene Nielsen,Tara Elzie, Don Anderson,
Rick Pabst, DDL OMNI Engineering, LLC.
Distributing Integration & Test for Homeland Security - William H. Crain, Gestalt LLC

1:30pm-3:00pm
Session 6:

Panel Discussion: M&S Training and Experimentation
Facilitator: Randy Sickmier, VMASC
Chairman: Tim Baker, Deputy Joint Force Trainer/Business & Technical Manager
Panel Member: Brian Witherden, NATO Consultation Command and Control Agency
Panel Member: John A. Sokolowski, Ph.D., Director of Research, Virginia Modeling, Analysis and Simulation Center

3:30pm» 5:00pm
Session 7:

Speakers Session
Facilitator: Tom Frost,JFCOM
Tony Cerri, U.s. Joint Forces Command, Joint Innovation & Experimentation Directorate, and Experiment Engineering Support Lead
Col. Michael Armstrong, Joint Warfighting Center, JFCOM
Michael R. Sorokach, NASA

Thursday
8:30am» 10:00am

Session 8:
Using M&S To Improve Military Infectious Disease Response: Kristy Bryan & Darren Kwock, Alion Science and Technology

Integrated PMESII Planning & Experimentation for Wargaming; Jason Shreve, Booz/Allen/Hamilton

10:30pm
Session 9:

Emergency Management Conceptual Model: Heather Warren Noell, Analyst Evidence Based Research, Inc.

11 :OOpm
Synthetic Environments for Analysis and Simulation: Dan Snyder and Wayne Buck

11:30pm
Final Remarks
David Ozolek, SES, Member of the Department of Defense M&S Board of Directors
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Schedule
Technical Chair: Thomas Pinelli, Ph.D. t.e.pinelli@larc.nasa.gov
Deputy Co-Chair: Alicia Sanchez, Ph.D., Defense Acquisition University aliciadsanchez@hotmail.com
Computer modeling and simulation (M&S) can accelerate Virtual laboratories, worlds, and other highly immersive game-
learning and problem solving. Scientists and engineers develop based environments can provide opportunities for students to
complex models and simulations to enable more rapid under- learn through trial and error.This more experiential learning has
standing of physical phenomenon and to predict and test per- been demonstrated to increase students' self efficacy over video
formance of new technologies and systems. Simulations are also or lecture formats alone and may provide an advantage in teach-
used to decrease the time required to train people to operate ing science, technology, engineering, and math (STEM) subject,
equipment and systems and to learn how to respond to man- to students who struggle with the symbolic learning of the clas-
made and natural disasters. Similarly, M&S technologies applied sic text and lecture formats. In addition, video games are familiar
to the K-16 classroom can accelerate learning. to students and the interface is well suited to introduce concept

Tuesday of modeling and simulation early on.

10:30am - 12:00pm
Session 1:

Invited Speaker - Simulated Students and Classroom Use of Model-Based Intelligent Tutoring
Dr. Kenneth RKoedinger, Carnegie Mellon University
Discussant: Dr. Michael Evans, Virginia Tech

1:30pm - 3:00pm
Session 2:

Panel Session - How Learning Theory Supports Using Modeling, Simulation and Game-Based Learning to Teach
Science, Technology, Engineering and Mathematics
Bruce Milligan, Federation of American Scientists, Moderator
Panel Member 1: Christopher Clark, Moves Institute, Naval Post Graduate School
Panel Member 2: Dr. Daniel Laughlin, NASA Goddard, University of Maryland
Panel Member 3: Dr. Michael Darby, Curtin University ofTechnology, Australia
Panel Member 4: Mary Meuders, Reseacher, IPN Foundation Talent Development & Research

3:30pm .. 5:00pm
Session 3:

Panel Session - Integrating Modeling, Simulation, and Game-Based Learning into Science, Technology, Engineering
and Mathematics
Catherine Wyman, DeVry University, Moderator
Panel Member 1: Tyler Bangert, Alchesay High School, Whiteriver, AZ
Panel Member 2: John Jamison, DeVry University
Panel Member 3: David Weaver, Chandler-Gilbert Community College

Wednesday
8:30am - 10:00am

Session 4:
Invited Speaker -Play and Learn: Potentials of Game-Based Learning

Dr. Maja Pivec, University of Applied Sciences, FH Joanneum, Austria
Discussant: Paul Kearney, UNITEC New Zealand

10:30am - 12:00pm
Session 5:

Panel Session -Scientific and Mathematical Knowledge Acquisition: Professional Development in Interactive

--
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Learning Environments
Dr. Len Annetta, North Carolina State University, Moderator
Panel Member 1: Dr. Bethany Hudnutt, SHODOR Educational Foundation
Panel Member 2: Dr. James Minogue, North Carolina State University

12:30pm- 1:15pm
Lunch Speaker:

Immersive Collaboration Simulations: Multi-User Virtual Environments and Augmented Realities
Invited Speaker - Dr. Chistopher Dede, Harvard University

'I :30pm - 3:00pm
Session 6:

Panel Session -Tools, Techniques and Applications: Innovative Uses of Game-Based Learning
Paul Kearney, UNITEC New Zealand, Moderator
Panel Member 1: Dr. Karin Orvis, Old Dominion University
Panel Member 2: Dr. Rasha Morsi, Norfolk State University
Panel Member 3: Graeme Duncan, Caspian Learning, UK

3:30pm - 5:00pm
Session 7:

Panel Session - From Infrastructure to Integration: Modeling, Simulation, and Game-based Learning in the 21 st Century
Classroom
Linda Holt, Virginia Department of Education, Moderator
Panel Member 1: Dr. Matt Dunleavy, Graduate School of Education, Harvard University
Panel Member 2: Dr.Tammy McGraw, Virginia Department of Education
Panel Member 3: Dr. Manorama (Mano) Talaiver, Longwood University
Panel Member 4: Dr. Michael Evans, Virginia Tech

5:30pm - 6:30 pm

rh~rsday
Reception and Poster Session-- Dr. Alicia Sanchez, Defense Acquisition University

8:30am - 10:00am
Session 8:

Panel Session - An Overview of Student Modeling and Simulation Competitions for Transportation Systems Design
Susan Baker, Northern Virginia Technology Council, Moderator
Panel Member 1: Dr, Mary Sandy, Virginia Space Grant Consortium
Panel Member 2: Dr. Elizabeth "Liz" B. Ward, Christopher Newport University
Panel Member 3: Ms. Susan Baker, Project Director, Virginia Economic Bridge
Panel Member 4: Dr. Catherine Banks, Director of Academic Affairs, VMASC, Old Dominion University

10:30am - 12:00pm
Session 9:

Panel Session - Preparing a World Class MODSIM Workforce for Virginia:The Community College Connection
Dr. Deborah G. Wright, Thomas Nelson Community College, Moderator
Panel Member 1: Dr. Michael Summers,Tidewater Community College
Panel Member 2: Patricia "Pat" P. Taylor, Thomas Nelson Community College
Panel Member 3: Dan Brookman, Apprentice School, Northrop Grumman Newport News



CAB: A Tool for Interoperation Among Cognitive Modeling
Arch itectu res
Donald Benton, Wayne Zachary, Jean-Christophe LeMentec
CHI Systems

Applications of Visualization Software for Mathematics Education
Sarah Daugherty;Yuzhong Shen, PhD.
Virginia Modeling, Analysis, and Simulation Center, ODU
Department of Electrical and Computer Engineering, ODU

Playing Mind Games: Applying Augmented Cognition to Serious
Games
Dr. Julie Drexler, Peter Smith, Lee Sciarini, and Dr. Denise Nicholson
I ....~titute for Simulation and Training, University of Central Florida

Fidelity Versus Cost And It's Effect On Modeling & Simulation
Jeff Duncan
Evidence Based Research
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Simulation And Leadership Competencies
David O. Hassell
Imedia.it Inc

Simulation and Visualization Enhanced Engineering Education:
The Stiffness Matrix Method Module for Structural Analysis Course
Ahmed Mohammed, DucT.Nguyen and Sushil K.Chaturvedi
Old Dominion University

Design and Development of Educational MMOG's
Peter Smith, Tim Holt, Dr. Clint Bowers, Dr. Jan Cannon-Bowers and
Rachel Joyce
Institute for Simulation and Training, University of Central Florida

Emergency Response Virtual Environment for Safe Schools
Ayman Wasfy;Teresa Walker
Hampton University
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Program Organizer: Alicia Sanchez, PhD., Defense Acquisition University aliciadsanchez@hotmail.com

Serious-G mes
Game based technology enables the rapid development and deployment of solutions
to real world problems.This cross cutting segment will examine how this technology is
currently being used to discover solutions within issues ranging from training the next
generation of health care professionals to planning for social change and managing
incident response. We will also explore the direction that this technology is shaping our
future. It has been said" ... games have the power to change the world"-Doug Whatley,
CEO, BreakAway, Ltd., and serious games are doing just that.

8:30am '" 1O:OOarn
Session 4:

Serious Games
Moderator: Doug Whatley, CEO, BreakAway Ltd.
Catherine Wyman, DeVry

Interop.~r~bUity

The Defence SimulatitJww
Magazine

Proud Sponsors ot
MOOS\M World
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If our inability to communicate effectively limits our ability to be
successful, then it must be true that interoperability is a key ele
ment of success. The issues which range from disjointed multi-ju
risdictional processes to a lack of common databases and network
protocols highlight the need to manage our tasks effectively and
efficiently. This cross cutting segment will explore the ways that
modeling and simulation will help us see problems in new ways
and enable exciting new solutions.

u

10:30am - 12:00prn
Session 9:

Interoperability
Speaker: TBA
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Patrick C. Cregan, MD., FRACS, currently serves as an Associ-
ate Professor of Surgery at the University of Western Sydney in
Penrith, New South Wales (NSWl, Australia, where he has a clinical
practice and special interest in general, endocrine and laparo
scopic surgery. In addition, Dr. Cregan serves as the Clinical Pro
gram Director of Surgery for the Sydney West Area Health Service
and as Chair of the Surgical Services Taskforce of the NSW Dept of
Health. Dr. Cregan holds the title of Visiting Surgeon at Nepean
Hospital, Nepean Private Hospital, and Springwood Hospital.

emergency response, health services research, health professions
regulation, organizational development, strategic planning, and
medical modeling and simulation. These interests are reflected in
his professional publications and conference presentations, many
consultancies with federal, state and local agencies, non-profit
services organizations and businesses, and $110 million in exter
nal funding. Dr. Combs is active in the Association of Academic
Health Centers (AHC) and in national policy discussions address
ing health workforce planning, emergency medical response to
WMD, applied information systems and medical modeling and
simulation. In the international arena, Dr. Combs has worked
with colleagues at the Naval Postgraduate School to develop
and implement the International Health Resource Management
executive education program that has served some 20 nations,
including Moldova, Bulgaria, Macedonia, Nepal, Botswana and EI
Salvador. He holds degrees received with distinction from South
Plains College, Texas Tech University and the University of North
Carolina - Chapel Hill.

loD. Britt Session '1
Brickhouse Professor and Chairman of the Department of Sur
gery at Eastern Virginia Medical School

L. D. Britt, MD., M.P.H., FACS, is a graduate of the Harvard Medical
School and the Harvard School of Public Health, and serves as
the Brickhouse Professor and Chairman of the Department of
Surgery at Eastern Virginia Medical School. He is the author of
over 160 scientific publications. He serves on numerous edito
rial boards in addition to being a reviewer for the New England
Journal of Medicine. Dr. Britt, a member of Alpha Omega Alpha
(AOA), is the recipient ofthe nation's highest teaching award in
medicine - the Robert J. Glaser Distinguished Teaching Award,
which is given by the Association of American Medical Colleges
in conjunction with AOA. He was recently honored by the Asso
':'ltion of Surgical Education with its lifetime achievement award

.he Distinguished Educator Award - given annually to the one
person considered by their peers to be a true master. Dr. Britt is
a member of the Executive Committee of the Board of Regents
of the American College of Surgeons. He is the past President
of the Society of Surgical Chairs. Also, Dr. Britt is the Chairman
of the ACGME Residency Review Committee for Surgery, Presi
dent of the Southeastern Surgical Congress, Vice-President of
the Halsted Society, and Vice-Chairman of the Board of Regents
of the American College of Surgeons. He was recently elected
Director of the American Board of Surgery and appointed to
the Robert Wood Johnson Clinical Scholar Program National
Advisory Committee. The NIH National Library of Medicine, in
collaboration with the Reginald F. Lewis Museum of Maryland
African American History and Culture, recently featured Dr. Britt
for his contributions to academic surgery. An active community
leader, Dr. Britt has received numerous awards for public service
contributions.

Patrick C. Cregan
Associate Professor of Surgery
University of Western Sydney

Session 5

C. Donald Combs Session 1
Professor of Health Professions
Associate Dean for Planning and Health Professions
Eastern Virginia Medical School

C. Donald Combs, PhD., serves as Professor of Health Professions,
Professor of Family and Community Medicine, and as Associate
Dean for Planning and Health Professions of the Eastern Virginia

~ical School (EVMS). His responsibilities include strategic
~ "ning, oversight of medical modeling and simulation, pro
gram development, governmental and community relations, and
directing educational outreach programs. He has long-standing
research interests in health and human services management,

Dr. Cregan's current research interests include surgical robotics,
high-performance computing and surgery, hapto-visual environ
ments, the Internet and ultra-broadband internet applications for
clinical practice.

Dr. Cregan serves as Chair of the Virtual Critical Care Unit (ViCCU)
Project, as a member of the Board of Directors of the NSW Cancer
Institute and as the Medical Director of Medic Vision, Ltd., the
entity that served as the designer/builder of the technology setup
and backbone of the three current Australian simulation skills
centers together with centers in China, Hong Kong, India, the UK,
etc., responsible for researching, developing and manufacturing
surgical and anesthetic simulators, and as a reseller of surgical
simulators from multiple manufacturers.



II
In addition, Dr. Cregan is a member of the Board of Directors of the
NSW Institute of Medical Education and Training (IMET), is the Found-
, 'Jirector of the Australian Society for Simulation in Health Care

,JH), served as the convener of the first three Australian Simulation
Industry Association-Healthcare meetings, and currently serves on
the Program Committee of the Medicine Meets Virtual Reality annual
conference.

Steven L Dawson
Associate Professor, Harvard Medical School

Session 2

than 10,000 simulation-based training sessions with physicians, fel
lows, residents, medical students, nursing students, nurses, emergency
medical personnel and other health care professionals.

He received a B.s. degree in Biology from Old Dominion University
and an M.D. degree from Eastern Virginia Medical School in Norfolk,
Virginia. He is a board certified Emergency Medicine physician who
completed residency training at the University of Pittsburgh where he
now holds an appointment as Assistant Professor in the Departments
of Emergency Medicine and Anesthesiology.

Dr. Phrampus has been active in education for many years and was
recently awarded the faculty excellence award by the University of
Pittsburgh Emergency Medicine Residency, and he has created and
deployed simulation-based education exercises for the residency.

Dr. Phrampus has been active in patient safety efforts in airway man
agement in the practice of emergency medicine. He has developed a
simulation-based difficult airway management course that has been
completed by the entire academic faculty staff of the Department of
Emergency Medicine. Currently it is being deployed across the emer
gency departments of UPMC's 19 hospital system.

Dr. Phrampus has an extensive background in Emergency Medical
Services and serves as an active EMS medical director. He has de
ployed simulation technology for both testing as well as competency
assessment measures in EMS services in Southwestern Pennsylvania.
He co-authored a simulation course for flight crew training for Stat
Medevac. He has been involved with WISER since working with local
paramedic airway training efforts dating back to 1998.

Dr. Carla Pugh is currently Assistant Professor of Surgery and Associate
Director of the Center for Advanced Surgical Education at Northwest
ern University. She also holds an appointment in the School of Educa
tion at Northwestern. Dr. Pugh obtained her undergraduate degree
at U.c. Berkeley in Neurobiology and her medical degree at Howard
University School of Medicine. Upon completion of her surgical train
ing at Howard University Hospital, she attended Stanford University
and obtained a PhD in Education. Her thesis project was,"Evaluating
Simulators for Medical Training:The Case of the Pelvic Exam Simulator':
Dr. Pugh holds a patent on the method of simulation used to design
the Pelvic exam simulator and is currently engaged in the design of
other simulators using similar technology. Since the completion of her
doctoral studies, Dr. Pugh has developed breast and prostate exam

Session 6Carla M. Pugh
Assistant Professor of Surgery
Northwestern University

Dr. Steve Dawson graduated magna cum laude, Phi Beta Kappa, from
the State University of New York at Buffalo in 1974. He received his
medical degree from Tufts University in 1978 and completed his radi
ology residency and a two year post-doctoral fellowship in Interven
tionaI Radiology at the Massachusetts General Hospital in Boston. In
1993, he was a co-founder of ClMIT, a successful incubation laboratory
of several Boston academic and clinical institutions.

Dr. Paul Phrampus is the Director of the Peter M. Winter Center for
Simulation, Education and Research (WISER) at the University of
Pittsburgh Medical Center (UPMC).ln 2005, WISER conducted more

Paul E. Phrampus Session 6
Director, Peter M. Winter Center for Simulation, Education & Research
University of Pittsburgh Medical Center

In December 2000, the journal Catheterization and Cardiovascular
Interventions published a report of a simulator for interventional
cardiology training, which Dr. Dawson and colleagues from MGH and
the Mitsubishi Research Laboratories developed. The system (VIST
Mentice AB, Gothenburg, Sweden), has trained over 15,000 physicians
in sites throughout Europe, Asia and North America. An editorial ac
companying the article called the work "an astonishing breakthrough
of potentially revolutionary importance."

In addition to his research work, Dr. Dawson is an active clinical inter
ventional radiologist at MGH. He is an Associate Professor at Harvard
1\ al School and from 1998-2002 was also Visiting Scientist at
th~ ,vlassachusetts Institute of Technology. He is on simulation and
education committees and subcommittees of the Radiological Society
of North America, the American College of Radiology, the Society of
Interventional Radiology, and the Cardiovascular and Interventional
Radiology Society of Europe. He is the Chair of the Advanced Initia
tives in Medical Simulation, a section 501 c 6 non-profit corporation, as
well as a member of the Board ofTrustees of the Society for Simula
tion in Healthcare.



He is credited with more than 200 publications and book chap
ters in diverse areas of advanced surgical technology.

During his 23 years of military surgery he has been an active
flight surgeon, an Army astronaut candidate, MASH surgeon for
the Grenada invasion, and a hospital commander during Desert
Storm, all the while continuing clinical surgical practice and ag
gressively pursuing the leading edge of advanced technologies
to formulate the architecture for the next generation of
medicine.

Session 5Mark W. Scerbo
Professor of Human Factors Psychology
Old Dominion University

Dr. Pugh has a broad interest in the use of technology for medi
cal and surgical education, and is especially interested in how
medical professionals learn. Her simulators are currently being
used to train and assess medical students at several universities.
She is also working with the National Board of Medical Examin
ers (NBME) to support their interest in using her simulators as
assessment tools on the United States Medical Licensing Exami
nation™.ln addition to her appointments at Northwestern, Dr.
Pugh also holds an appointment at the Telemedicine and Ad
vanced Technology Research Center (TATRC), which is under the
U.s. Army's Medical Research and Materiel Command, as Special
Assistant to the Director. At TATRC, Dr. Pugh serves as a subject
matter expert on simulation.

simulators.

khard M. Satava
Professor of Surgery
University of Washington Medical Center

Session 2
Mark W. Scerbo, Ph.D., is Professor of Human Factors Psychol
ogy at Old Dominion University and leads a team of researchers
and developers who are studying user interaction with medi
cal simulation technology, developing new medical simulation
models and technology, and investigating methods to integrate

Richard M. Satava, M.D., FACS, is Professor of Surgery at the
University of Washington Medical Center and Special Assistant in
Advanced Surgical Technologies at the US Army Medical Re
search and Materiel Command in Ft. Detrick, MD.

Prior positions include Professor of Surgery at Yale University and
a military appointment as Professor of Surgery (USUHS) in the
Army Medical Corps assigned to General Surgery at Walter Reed
Army Medical Center and Program Manager of Advanced Bio
medical Technology at the Defense Advanced Research Projects
Agency (DARPA).

His undergraduate training was at Johns Hopkins University,
medical school at Hahnemann University of Philadelphia, intern
ship at the Cleveland Clinic, surgical residency at the Mayo Clinic,
and a fellowship with a Master of Surgical Research at Mayo
Clinic.

He is currently a member of the Emerging Technologies and
Resident Education and Informatics committees of the American
College of Surgeons (ACS), is past president of the Society of
American Gastrointestinal Endoscopic Surgeons (SAGES), past
~"esident of the Society of Laparoendoscopic Surgeons (SLS),

,d is on the Board of Governors of the National Board of Medi
cal Examiners (NBME). He is on the editorial board of numerous
surgical and scientific journalsand active in numerous surgical
and engineering societies.
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Richard J. Severinghaus, M.s., is a member of senior staff at Dynamic
ation Systems, Inc., in Fairfax, Virginia, where he serves as the Hu-

l. Systems & Technology Performance Integration lead for the Na
val Submarine Medical Research Center, Groton, CT. His work involves
research and analysis of operational problems and development of
integrated human systems and technology solutions. During the past
ten years, he has been involved in advanced distributed simulation
systems design integration work, in development of 3D immersive PC
based simulations, and in analysis of simulation systems requirements.
He is active in the Simulation Interoperability Standards Organization,
Inc., (5150) as a member of the 5150 Board of Directors. He currently
serves as the Chairman of the Executive Committee and is additionally
a member of the Executive Committee of SimSummit, an international
roundtable on M&S issues. A retired submarine officer, he has exten
sive experience in submarine operations, including command of a
nuclear powered submarine. He served on 5 submarines, on a Fleet
staff, as a staff engineer at the Department of Energy, Division of Nava I
Reactors, and as Director, Combat Systems and Tactics, Naval Subma
rine School. Mr. Severinghaus holds an M.S. in Systems Management
from the University of Southern California, the equivalent of an M.s. in

simulation into medical school curricula. He received his Ph.D. from
tr '.,iversity of Cincinnati in 1987 and managed the AT&T Systems
E Ition Center in New Jersey from 1987 to 1990. Dr. Scerbo has
autnored over 120 scientific publications and is co-editor of Auto
mation Technology and Human Performance, published in 1999 by
Erlbaum. He is a Fellow of the Human Factors and Ergonomics Society
and received his Modeling and Simulation Professional Certification
in 2002. He has served on the editorial board of Human Factors since
2000 and was a development editor for Ergonomics in Design for five
years. He has been an ad hoc reviewer for numerous other journals
including Simulation in Healthcare. He also serves as a member of the
Society for Interventional Radiology Simulation Task Force. Dr. Scerbo
has over 25 years of experience researching and designing systems
and displays that improve user performance in academic, military, and
industrial work environments. His research interests include human
memory; attention; perception in real and virtual environments; ad
vanced automation; and adaptive interfaces. His expertise in human
factors and medical simulation has landed him invitations to speak
at the National Academy of Sciences Committee on Human Factors,
the Advanced Initiatives in Medical Simulation Meeting, the Annual
Safar Symposium at the University of Pittsburgh, the Human Factors
in Healthcare Course at the Mayo Clinic, and the Forum on Research in
Science and Technology Education: Accelerating U.s. Competitiveness.

Session 1

HAMPTON ROADS
TECHNOLOGY COUNCIL

For more information, visit us on the web at www.hrtc.org and www.hrtis.org.
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MarkG.Baliin

Driving Technology in Hampton Roads
Want to be a part of what's happening in technology today?
Become a part of HRTC and HRTIS.

The technology nerve center for Hampton Roads, The Hampton Roads
Technology Council (HRTC) is transforming the region and its technology
companies into world-recognized technology leaders. HRTC is a member
driven non-profit organization that provides educational programs, networking
opportunities and industry information to the region's high-tech companies.

HRTC is also the parent organization to The Hampton Roads Technology
Incubator System (HRTIS), an organization dedicated to nurturing high-growth,
technology-based businesses into profitable industry leaders.

'11~ANSPORTA'110N BIOGRAPIIJES

Bachelor of Science, Aerospace Engineering: University of Virginia,
1979
Master of Science, Aerospace Engineering: Pennsylvania State Univer
sity, 1982
Postgraduate course work, Aerospace and Electrical Engineering: Stan
ford University 1984-88

Mark G. Ballin has twenty-six years of experience as an engineer,
researcher, software developer, and manager. He worked at Rockwell
International before joining NASA in 1983. His experiences include
Space Shuttle dynamics analysis supporting payload integration, han-

Nuclear Engineering from the u.s Navy, and a B.s in Economics from
the U. S. Naval Academy. He also spent a year studying computer sci
ence at the Rensselaer Polytechnic Institute.

Session 8Richard J. Severinghaus
Senior Staff
Dynamic Animation Systems, Inc.
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!Vlr. Ballin is an Associate Fellow of the American Institute of Aero
nautics and Astronautics. He is an active member of the Institute
of Electrical and Electronics Engineers and the Society of Auto
motive Engineers. He is a recognized world expert in concepts
for distributed air/ground traffic management and their enabling
technologies. He has been invited to speak numerous times
at international symposiums in the United States and Europe,
focusing on avionics and air traffic control modernization.

dling qualities research using flight simulation and flight test
ing, and the development and validation of real-time models of
rigid-body airframe, engine, and blade-element rotor systems for
helicopters. He also developed a methodology for the develop
ment and assessment of new technology for space life support
system hardware, based on Bayesian decision theory. He entered
the air traffic management research area in 1994 as a researcher
and developer of the Center/TRACON Automation System. Mr.
Ballin led a team at NASA Langley Research Center that develops
flight deck decision support automation and performs research
in support of future distributed air/ground traffic management
concepts. He is chief designer of the NASA Airspace and Traffic
Operations Simulation, a high-fidelity networked air traffic simu
lation developed for study of future airspace operations, and
the NASA Autonomous Operations Planner flight crew decision
-:--ling system.

Dr. Beach is Executive Director of the Hampton Roads Research
Partnership (HRRPl. a consortium of seven universities, two Na
tional Laboratories, and a Research Institute focused on technol
ogy based economic development. Previously, he was a univer
sity professor and culminated a long NASA career as Deputy
Director and Chief Operating Officer of the Langley Research
Center. At NASA, he was responsible for 4,500 research and sup
port personnel and technology programs with an annual budget
of over $800 million. Dr. Beach is an internationally recognized
authority in the field of hypersonic propulsion and has played a
lead role in developing the technology for hypersonic aircraft;
he has more than 40 publications documenting this work. He

. served on advisory boards at five universities and has been
ve in professional societies and civic endeavors at local and

national levels. He has B.s., M.s., and PhD. degrees from N.c. State
University and has been honored with numerous awards, includ
ing: Fellow, American Institute of Aeronautics and Astronautics,
Presidential Ranks of Distinguished and Meritorious Executive in

Sherry Borener Session 1
Director, Systems and Engineering Analysis Division
Joint Planning and Development Office (JPDO)

Session 9

Dr. Creedon is a Professor in the Aerospace Engineering Depart
ment at Old Dominion University (ODU) in Norfolk, VA. He has
been at ODU since July 2003 and is teaching in Engineering
Management and pursuing research in transportation systems
including Magnetic Levitation Systems and the National Airspace
System.

Dr. Sherry Borener is assigned to the JPDO from NASA Head
quarters - Aeronautics Research Mission Directorate. Dr. Borener
directs a team of researchers and analysts in the development
and application of high-level models of aviation system perfor
mance to evaluate the impacts of Next Generation Air Trans
portation System (NGATS) plan. Her experience has been in the
collection and analysis of data to support program investment,
risk assessment, and management system evaluations, includ
ing regulations and economic incentive programs. Dr. Borener
is a senior researcher in system performance modeling, having
led many system performance and risk analysis studies for the
Department of Transportation as well as other government
agencies. Prior to joining JPDO, Dr. Borener conducted program
investment and risk analyses for the National Highway Traffic
Safety Administration, the Office of Pipeline Safety, the Federal
Railroad Administration, Nuclear Regulatory Commission and the
Department of Energy. Most recently, she has conducted major
national policy research activity with NASA. She has developed
advanced modeling and simulation assessment tool kits, includ
ing detailed analytical simulation and models of the U.S. and
international aviation system, models of the U.S. economic and
impacts of Economics Policy, aviation safety and risk models,
aviation security and airport infrastructure models, and models
of human and aircraft performance. Dr. Borener received her
Masters of Public Policy and PhD. in Planning Degrees from the
University of Michigan, Ann Arbor.

Jertm'liah Fe Creedon
Professor, Aerospace Engineering Department
Old Dominion University

the federal Senior Executive Service, NASA Distinguished Service
and Outstanding Leadership Medals. He currently serves on the
Boards of Directors of the Virginia Peninsula Chamber of Com
merce, the Hampton Roads Technology Council and Technology
Incubator, and the Virginia Air and Space Center.

Session 7H.lee~mu:hff
Director
Hampton Roads Research Partnership
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Br r -e joining ODU Dr. Creedon was employed by NASA for forty
y in a variety of research and management positions. He worked
at l'lASA Langley Research Center (LaRC) becoming the Center Direc
tor in 1998.

and has earned the standing of Fellow in the American Society of Civil
Engineers. Ekern received his Bachelor of Science degree in Civil En
gineering from the University of Minnesota and his Maters in Business
Administration from the University of St.Thomas.

Dr. Creedon has B.S, M.S, and Ph.D. degrees from the University of
Rhode Island and a Masters in Management Science (Sloan Program)
from Stanford. He is a Fellow of the AIAA.

In 2002, Dr. Creedon became the NASA Associate Administrator for
Aerospace Technology where he was responsible for NASA efforts in
Aeronautics, Space Transportation Technology development, technol
ogy to enable space science, and in Technology Commercialization
(spinoff).

David S. Ekern, P.E., was appointed commissioner by Gov. Timthy Kaine
in September 2006. He had been director of the Idaho Transportation
Department since July 2003. Before that, he served 33 years with the
Minnisota Department of Transportation as assistant commissioner,
assistant chief engineer, and as a district engineer. He also held posi
tions in Environmental Policy, Project Development, Planning, and
Operations.

Jose Miguel de Pablo holds a degree in Aeronautical Engineering. He
worked as project manager responsible for INDRA (formerly INISEL).
After he joined AENA, he worked as a project manager, first in the
international projects area for the Automation Division and later (up
to the present time) as head of the simulation and Research and
Development activities in the Air Navigation Directorate. Since 2002,
Jose Miguel de Pablo is the Leonardo Project Leader. He represents
Aena in the R&D related groups of international bodies.

Session 1

Antoine Hobeika Session 6 & 7
Associate Professor of Civil and Environmental Engineering,
Virginia Polytechnic & State University

Mr. Hinton has been with NASA since 1979, beginning as a researcher
studying crew issues (workload, controls, displays, and automation)
associated with general aviation aircraft operations. Later project
activities included quantifying transport aircraft performance in the
context of encountering low-altitude wind shear, developing recovery
options for wind shear encounters and associated requirements for
forward-looking airborne wind shear sensors, and leading the fun
damental research and system level integration to develop and test
models and technologies for a ground-based Aircraft VOrtex Spacing
System (AVOSS) to safely reduce aircraft wake-vortex spacing restric
tions in appropriate meteorological conditions. Mr. Hinton has since
served as the Associate Director of the Airborne Systems Competency
at Langley Research Center, completed a System Design and Manage
ment Fellowship at the Massachusetts Institute ofTechnology, aided
the development of an Integrated National Plan for the Next Genera
tion Air Transportation System (NGATS) while serving as staff to the
interagency Joint Planning and Development Office for the NGATS,
and served as the Associate Director of the Aeronautics Research
Directorate at Langley Research Center. In his current assignment he
is responsible for the planning and execution of the NGATS ATM - Air
portal Project, within NASA's Airspace Systems Program, to support
the capacity, efficiency, and environmental goals of the NGATS.

Mr. Hinton has a BS in Applied Science from the University of LouisvillE
(1979), a MS in Flight Sciences from the George Washington University
(1988), and a MS in Engineering and Management from MIT (2003).

David A. Hinton
Principal Investigator, NASA
NGATS ATM - Airportal Project

Session 2

Session 7id S. Ekern
Cu" Imissioner
Virginia Department ofTransportation

Jose Miguel De Pablo
Division Chief
Air Navigation Systems Development (AENA-Spain)

From 2001-2003 he was on assignment to the American Association
of State Highway and Transportation Officials (AASHTO). In that role,
he focused on initiatives and policy development that are changing
the face of our nation's transportation agencies.

He is a member of numerous professional associations and societies

Areas of Interest:
* Air transportation, simulation and modeling, airport engineering,

systems engineering, infrastructure systems
Education:

* B.s. in Aeronautical Engineering, Embry-Riddle Aeronautical Uni
versity (1984)

* M.s. in Systems Engineering, Virginia Polytechnic Institute and



Mike Lewis is the Director of Programs and Business Develop
ment for Boeing Advanced Air Traffic Management, responsible
for programs management, business development strategy, and
business capture aimed at the mission of transforming the global
air traffic management system. Mike is a member of the Boeing
ATM Leadership Team.

Prior to joining Boeing in December 2002, Mike was a Senior
Executive at NASA and directed numerous leading edge aviation
development programs for nearly 18 years. His leadership roles
have ranged from helicopter flight control system research to
the development and flight test of wind shear detection systems
now standard on all commercial aircraft to managing the design
of a supersonic transport flight deck. In 1998, he was named the
first director of NASA's highly successful $500M Aviation Safety

State University (1986)
* Ph.D. in Transportation Engineering, Virginia Polytechnic Insti

tute and State University (1988)
Selected Research Projects:

* Aviation Demand Modeling of the Next Generation Air
Transportation System (NGATS) Sponsor: NASA Langley Research
Center

* National Center of Excellence in Aviation Operations Re
search. Sponsor: Federal Aviation Administration (FAA)

* Runway Exit Design for Capacity Improvements. Sponsor:
Federal Aviation Administration (FAA)

* An Integrated Simulation Model to Enhance the Ground Sim
ulation Capabilities of SIMMOD - An Airspace and Airfield Simula
tion Model. Sponsor: Federal Aviation Administration (FAA)

* Integrated Multimedia Courseware Repository. Sponsor:
'onal Science Foundation
:light Simulations of High-Speed Runway Exits. Sponsor:

Federal Aviation Administration (FAA)

VADM James D. Hull, USCG Retired Session 9

Mike lewis
Director Business Development
Boeing - Advanced Air Traffic Management

Session 1

Vice Admiral James D. Hull assumed command of Coast Guard
Atlantic Area on May 14,2002 in the wake of 9-11. He was the
operational commander for all Coast Guard activities in an area
of responsibility spanning five Coast Guard Districts, over 14 mil
lion square miles, involving 33,248 military and civilian employ
ees. He served concurrently as Commander u.s. Maritime De
fense Zone Atlantic. As the senior field commander in the Coast
Guard, Vice Admiral Hull's immediate focus included protecting
the vital ports, waterways and borders of the United States, sup
porting all military preparations required by the Department of
Defense, and he was an integral member of the newly formed
Department of Homeland Security.

Vice Admiral Hull's previous assignments included: Director of
Operations Policy at Coast Guard Headquarters, Chief of Staff for
the Seventh Coast Guard District, Chief of the Budget Execution
and Analysis Branch, Chief of Congressional and Governmental
Affairs and Executive Director for the U.s. Interdiction
Coordinator.

Vice Admiral Hull earned a BS at the USCG Academy; a Masters
'ee in Operations Research and Statistics from Rensselaer
technic Institute; a Masters of Business Administration from

the'University of New Haven, CT; and is a graduate of the Na
tional War College.

Virglni3'S .. .. . .
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Program, an initiative that created an impressive number of aircraft
arl" 'dation system technology advances.

Before joining DFS, Matthias Poppe worked on research for the Aero
nautical Telecommunication Network (ATN), Data Link and on Mode S
avionics.

Dr. Charles Massey is an internationally recognized expert in the fields
of transportation safety, vulnerability analysis, nuclear waste manage
ment, and nonproliferation.

Dr. Massey has managed programs ranging from supply chain security
analysis to safety of nuclear facilities, and from detect, deter, and inter
dict illicit trafficking in nuclear materials to the design and implemen
tation of risk prioritization and risk assessment models and tools.
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leon Stinson
Director of Aviation Solutions
CDO Technologies

Leon Stinson is a recognized Air Traffic Control professional with over
30 years of supervisory & management experience. He started his
career in the Air Force in 1972, trained and then served as an Air Traffic
Controller managing tower operations at Keesler and Maxwell Air
Bases.

luke Ritter
CEO and Founder, Trident Global Partners
Author, Securing Global Transportation Networks

Luke Ritter is the founder and CEO ofTrident Global Partners, a trans
portation consulting firm based in Annapolis, MD. He has spent his
entire professional career in commercial and military transportation,
operations and logistics work and specializes in intermodal trans
portation and security technology issues. After graduating from the
u.s. Naval Academy, he served in various transportation and logistics
assignments and earned a military transportation management spe
cialist designation while on active duty. His commercial transporta
tion experience includes work as the intermodal manager forTropi
cal Shipping, a container line based in South Florida, where he was
responsible for all trucking and railroad operations. He also has several
years of defense contractor experience, having worked for SPARTA, Inc.
and Science Application International Corporation (SAIC), providing
transportation and security technology solutions to government and
commercial clients. Mr. Ritter holds an M.B.A., with a concentration
in maritime and logistics management, from Old Dominion Univer
sity. He is a Certified Transportation & Logistics Professional by the
American Society ofTransportation & Logistics and holds a seat on the
Transportation Council of the American Society for Industrial Security.
He also serves as a member of the Trade Security Working Group at
the Heritage Foundation, the Maryland Critical Infrastructure Protec
tion Working Group. Mr. Ritter was selected by the Maryland Depart
ment of Business and Economic Development to represent Maryland
homeland security issues in a meeting with the U.s. Secretary of
Homeland Security and has been appointed to the Maryland Transit
Administration Advisory Council. He is currently listed as a transporta
tion subject matter expert in Global Register's Who's Who in Execu
tives and Professionals and is co-author of Securing Global
Transportation Networks: A Total Security Management Approach
published by McGraw-HilI.
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Dr. Massey served as the Technical Advisor to the Department of
Energy and was a key contributor to the development and implemen
tation of a major nonproliferation program involving the return of
highly enriched uranium reactor fuel to the u.s. and the conversion of
reactors to low enriched (non-weapons grade) fuel.

Charles D. Massey
Technical Advisor
Department of Energy

'" thias Poppe
Pr(.,)~..:t Manager
ATM Research Projects

In Lvu1, Mike was selected as the technology staff leader for the Presi
dential Commission on the Future of the u.s. Aerospace Industry. His
responsibilities included collaborating with industry and government
leaders to assess national aerospace policy recommendations and
drafting Commission reports on the need for dramatic improvements
to the domestic air transport system.

He received the Diploma and Ph.D. degree in electrical engineering
and telecommunications from the Technical University of Braun
schweig, Germany. He joined DFS Deutsche Flugsicherung GmbH,
Research and Development in 1995. Currently he is a project manager
for ATM research projects. His principal areas of activities include
Operational Concept development and validation in the European
context. He is also strongly involved in the Single European Sky ATM
Research (SESAR) activities.

Leon joined the FAA just prior to the strike in 1981 and rapidly com
pleted training. He rose through the ranks from an Air Traffic Specialist
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to Air Traffic Supervisor at the Fort Worth Air Route Traffic Control
Center (ARTCC) in 1990.

Session 4
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Throughout his military career, Mr. Buck has had the privilege
and pleasure of working with and commanding troops at many
levels within Canada, the United States and on UN missions. He
has also worked as a staff officer in several headquarters and
training establishments.

Born in Saint John, New Brunswick, Canada, Wayne Buck always
wanted to be in the Army. He joined the Canadian Armed Forces
as soon as he could as a reservist in 1976,joining the regular forc
es a short time later. Grateful that the government paid for his
degree at a civilian university, Wayne completed his basic signal
officer training in 1984 and was assigned to his first operational
unit.

Wayne Buck
Modeling and Simulation
Headquarters Supreme Allied
Command Transformation

Sessionl
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In 2001, Wayne was sent to Headquarters Supreme Allied Com
mander Atlantic and took a position in the fledgling Concept

. o.e.ve.I.0p.rTl~nt an.d..Ex.p.erirn.e.nt~tio.n. s.e~ti.o.n:. H..e .sta.~:d. ,wi.th. t.hat .

Dr. Robert D. Windhorst received his BS in Mechanical Engineer
ing from the University of California at Davis in 1993. After gradu
ation, he spent 3 years with Space Systems/LoraI working on
satellite thermal control. While at Loral, he entered the graduate
program at Santa Clara University. In 1996 he left Loral to pursue
full time graduate research in aerospace vehicle guidance and
control sponsored by NASA Ames Research Center. He com-
r I ~ted his MS degree in 1997 and PhD in 1999.Then, NASA Ames

j him as an Aerospace Engineer. Currently, he serves as chief
01 (he Aerospace Operations Modeling Branch, a position he has
held for one year. From this position, he directs research focused
on modeling and simulation ofthe national air transportation
system and air traffic management concepts.

After serving as an FAA Systems evaluator, Leon then transferred
to Atlanta ARTCC where he was ultimately promoted to Assis
tant Air Traffic Manager. This responsibility entailed managing
all facets of daily operations ofthe Atlanta ARTCC with over
450 employees. After retiring from the FAA, Leon "volunteered"
to assist in the creation of the new Air Traffic Control system in
Afghanistan. Currently, Leon is the Director of Aviation Solutions
at CDO Technologies where he applies his depth of experience
helping develop solutions for today's challenges in air transpor
tation management.

Robert D. Windhorst

Nicolas Suarez holds a BS in Aerospace Engineering from the
Kansas University. He has worked since 1990 in Isdefe in different
technical areas related to Air Traffic Management (ATM); currently
he is the Project Manager for the Architecture and Simulation
department in Isdefe's Civil System Division. Within the different
ATM areas he has a strong expertise in the area of ATM system
assessment and modeling. His experience also includes the elab
oration of capacity and operation models of an airport including
elements such as the control tower, the apron or the taxiway. He
also has a strong background in the development of Operational
Concepts for the operation of an ATM system. He is a member of
the AIAA (American Institute of Aeronautics and Astronautics),
and the ACM (Association for Computer Machinery).

N~colas Suarez
d of Simulation and Architecture Department

~2nieria de Sistemas, Madrid, Spain
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David J. Ozolek is the Executive Director of the Joint Futures Lab
oratory, and the Joint Innovation & Experimentation Directorate
(J9), US Joint Forces Command. He provides executive oversight
of the Command's concept development and experimentation
on capabilities and concepts required for the next decade and
prototyping of capabilities for the joint warfighter. He also serves
as the Executive Director of the Defense Joint Urban Operations
Office, with responsibility for the integration of all activity sup
porting development of joint urban operations concepts and
capabilities across the Department of Defense. He is a member
of the Department of the Navy's Senior Executive Service and a
retired Army officer.

David J. Ozolek
Senior Executive Service
Executive Director
Joint Innovation & Experimentation

transformation.

Mr. Jackson, a certified Project Management Professional, has
more than 11 years of systems engineering, operations research
and modeling & simulation experience supporting a wide cross
section of customers within the Department of Defense. Mr.
Jackson earned a bachelor's degree in Mathematics and Me
chanical Engineering from Virginia Tech and a MBA from William
and Mary. While at The John Hopkins University Applied Physics
Laboratory, Mr. Jackson supported the Standard Missile Program
with engineering modeling and analysis of single crystal sap
phire domes used in the guidance system. He has managed
large engineering development, design, experimentation efforts
to include novel shock and acoustic isolation mounts for the
VIRGINIA Class Submarine. Mr.Jackson has supported the United
States Joint Forces Command and Office of Force Transformation
with operations research and wargaming enabling technology
and capability assessments. Mr. Jackson is currently the Chief
Technology Officer in SAles Joint Mission Support Operation
and oversees a wide variety of research and development efforts.
His current research interests are the integration and application
of disparate analytical, modeling, and simulation tools to solve
complex warfighting issues.

Josh Jackson
SAIC

section and guided its growth within the new Allied Command
Transformation to become the Joint Experimentation, Exercises,
and Analysis sub-division. As the deputy Branch Head for Opera
tional Experimentation, then LCol Buck built the Experimentation
Program into a substantial Program of Work worth some $29M
within NATO.

Wayne is married to Carol (nee Myers) and they have two sons,
/" nder and Matthew. Alexander is in university in Canada
a Ilatthew expects to be there soon.

Looking for new challenges, Mr. Buck was offered and accepted
a NATO civilian position in the Future Capabilities Research and
Technology (FCRT) sub-division. He is a Modeling and Simula
tion Research Analyst working primarily in the analytical domain.
His primary responsibility is to work with Nations and coordinate
their efforts with NATO.

Bud Hay
Director, Experimentation Group
Joint Experimentation

Currently Bud Hay is leading the Experimentation Group, focused

on operations through the next two decades at U. S. Joint Forces Mr. Ozolek was commissioned in the Regular Army in 1970 as a
Command, J9. He is responsible for delivering actionable recom- distinguished military graduate of the ROTC program at John

mendations, refined concepts, and innovative capabil.i.ti:s.~~~ ................................. , ,

Orville E."Bud" Hay is often referred to as the "Dean of War Gam
I ing': For over twenty five years he has been a major force inr stretching the boundaries of the art of war gaming. A pioneer

in research gaming he has created gaming formats that range
from thousands of participants at distributed sites to small teams

I!i working at engineering levels of detail. From games at the White
House, Pentagon, the four Services, the Combatant Commanders,
the Civil Agencies and the Intelligence Community he has hand
crafted games that focus on the issues that are most relevant to
that specific community. Professor Hay was one of the found-
ers of the Navy's Global War Game and was the Game Director
throughout its two decade evolution. In this capacity he was a
charter member of the Title X series of war games. Prof. Hay was
the Chair of War Gaming and Research at the Naval War College.
He has designed, directed and analyzed hundreds of games,
studies and workshops over the last quarter century. Mr. Hay
introduced economics into the general art of war gaming includ
ing work for the National Economic Council. He pioneered Space
play and ISR capabilities into war games and was the spearhead
in integrating Information Technology into operational war

9 s.
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Dr.Tolk is an Associate Professor in the Department of Engineering
Management and Systems Engineering at the Old Dominion Univer
sity (ODU). He is a member of the Modeling, Simulation, and Visual
ization faculty and affiliated with the Virginia Modeling Analysis and
Simulation Center (VMASC) as a Senior Research Scientist. He received
his Ph.D. in Computer Science (1995) and his M.s. in Computer Sci
ence (1988) from the University of the Federal Armed Forces, Munich,
Germany. His emphasis was Applied Systems Science and Military Op
erations Research. Before coming to the United States in 2002, Dr. Tolk
was Vice President for Land Weapon Systems and project manager for
decision support systems and integration of M&S into Command and
Control systems with leading German Consulting Organizations. He
served as an officer in the German Army from 1985 to 1995 (and in the
Army Reserve until 2002).

Carroll University. During his 30 years of active service as an infantry
offi r he commanded units from platoon through brigade level.

His JuJnt and combined assignments included tours with the Military
Assistance Command, Vietnam as an advisor to the Korean Tiger
Division; Supreme Headquarters Allied Powers Europe as an opera
tions analyst; US European Command as commander of the joint and
combined Military Liaison Team, Hungary; and US Atlantic Command
as the first director of the Joint Battle Lab.

He received bachelor degrees in psychology and philosophy, and a
master's degree in literature from John Carroll University in Ohio. His
military education includes the Infantry Basic and Advanced Courses,
the Armed Forces Staff College, and the Army War College.

He was an Assistant Professor of English, United States Military Acad
emy, and has authored a dozen articles published in leading u.s. and
international professional military journals.

AJtdreas
Associate Professor, Dept. of Engineering Management
Old Dominion University

Session 1
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Dr.Tolk supported writing the NATO M&S Master Plan as a national
expert. He is co-author of NATO's Code of Best Practice for Command
and Control Assessment and has been the Technical Evaluator for the
annual M&S Conference of NATO between 2003 and 2006. He is mem
ber of the Executive Committee of the Simulation Interoperability
Standards Organization (5150) and active member in the Society for
Modeling & Simulation (SCS). He chaired various tracks and session on
international conferences and gave keynote presentations and work
shops on decision support and interoperability. He published over 100
journal papers and conference contributions and received more than
25 outstanding paper awards in the domain of simulation interopera
bility. His research interests include model-based data engineering for
system of systems, agent-mediated integration of complex systems in
knowledge-based environment, and military applications of M&S.

VanderWerf Session 1
Chief, Analysis Division of J84, North American Aerospace Defense
Command & United States Northern Command
United States Air Force

Colonel VanderWerf is the Chief, Analysis Division of J84, North Ameri
can Aerospace Defense Command and United States Northern Com
mand at Peterson Air Force Base, Colo. Colonel VanderWerf, a native
of Glen Rock, New Jersey, graduated from Purdue University in 1983
as a distinguished ROTC graduate earning an Industrial Engineer-
ing Degree. Since then, he obtained a Master of Arts in International
Relations from the University of Dayton and a Master of Science in
National Resource Strategy from the Industrial College of the Armed
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Forces. He is a graduate of Airborne School, Squadron Officer's
School, Air Command and Staff College, Air War College, the
Advanced Program Management Course at Defense Systems
Management College, Ft. Belvoir, and the Joint and Combined
Staff Officer School, Norfolk Naval Base, VA. Colonel VanderWerf
is a certified acquisition professional and member of the acquisi
tion corps.

Administration, advising on a variety of matters including issues
associated with continuity of the office of the Presidency, conti
nuity of government and classified, sensitive emergency plans
and programs in direct support of the President. This followed
duty as Deputy Director of the Office of Emergency Operations
of the White House Military Office and in the Operations Direc
torate of the Joint Chiefs of Staff.

Brian Witherden was appointed Resource Centre Manager of
the Operational Analysis & Exercise Support Resource Centre in
the Operations Research Division of the NATO C3 Agency in The
Hague,The Netherlands in April 2006. He was previously both the
IPT Leader and Resource Manger in the Modeling & Simulation
and Training Applications areas since 2000.

Colonel VanderWerf has held several intelligence and acquisition
assignments in space and aviation fields. He served as a Joint
Staff Officer at Headquarters, United States Special Operations
Command, MacDili AFB, Florida as Executive Officer to SOCOM's
Acquisition Executive and as System Acquisition Manager for the
CV-22 tilt rotor. In June 2001, Col. VanderWerf was assigned as
Chief of the C-130 Readiness Division, Robins AFB, Georgia. He
r served as the Korea Commander for the Defense Contract

3gement Agency (DCMA).

Briil ~rden
NATO Consultation
Command & Control Agency

Session 6

The Principal Deputy Assistant Secretary of Defense for
Homeland Defense and Americas' Security Affairs

The Principal Deputy Assistant Secretary of Defense for Home
land Defense and Americas' Security Affairs is the principal assis
tant and advisor to the Assistant Secretary of Defense on matters
related to the overall supervision of the homeland defense
activities of the Department of Defense and regional security
matters for the countries of the Western Hemisphere. In addition
he is responsible for the day-to-day management of the Depart
ment of Defense participation in interagency activities concern
ing homeland security and Department of Defense relations
with the Department of Homeland Security. He is a member of
the Federal Emergency Management Agency National Advisory
Council. Prior to his current assignment Mr. Verga served as the
Special Assistant for Homeland Security and Director of the De
partment of Defense Homeland Security Task Force. Born in Win
ston-Salem, North Carolina in 1947, Mr. Verga holds a Bachelor of
Science degree in Public Administration from the University of
La Verne, La Verne California, and a Master, of Science degree in
Public Administration from Troy State University,Troy, Alabama.
A graduate of the United States Army Command and General
Staff College, he is a visiting professor at the Naval Postgradu-
a :hool in Monterey, CA. He is a career member of the Senior
E. ..ltive Service, appointed to this position in March, 2003.

Mr. Verga served on the White House staff as Special Assistant to
the Assistant to the President for Management and

Born in 1951 in Swansea, Wales, he was educated at Doncaster
Grammar School, and Merton College, Oxford University where
he obtained a first class honours degree in Mathematics and a
Master of Science. Following research at the Rheinisch West
phalische Technische Hochschule in Aachen, Germany he joined
NATO as an analyst-programmer at HQ AFCENT in 1977. He
joined the then SHAPE Technical Centre in 1981 as a Senior Sci
entist in the Operations Research Division.

During the following years he was heavily involved with model
ing aspects of wargaming and exercises, and in particular the
simulation of theatre level air operations. After his promotion
to Principal Scientist in 1987, he was responsible for a series of
wargames with senior officers which constituted the main input
to the NATO Forces at Parity Study in 1990. This study, during its
lifetime, continually formed the basis for the NATO position at
arms negotiation talks in Vienna following the collapse of the old
Warsaw Pact.
Since then he has been involved in the initiallFOR deployment
to Bosnia with analytic support to the movements cell at SHAPE
and with movement analysis for the Joint Analysis team. He also
contributed to a SHAPE study of Operation Deliberate Force, and
has been instrumental in providing Operational Analysis (OA)
support to many major exercises. The success of this effort was a
factor in the establishment of OA cells in many NATO Headquar
ters. He has also been responsible for the holding of NATO HILEX
events at STC/NC3A since they started in 1995.
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in both Community Leadership and School Administration. Of his
time in education, six of those years have been as Principal.

Session 5

Bethany Hudnutt is the project manager for Interactivate, Shodor's
interactive online K12 mathematics courseware. As project man
ager, Bethany focuses on developing interface designs for the use
of modeling and visualization tools in the teaching and learning of
mathematics and also develops curricular materials for the integra
tion of such tools into the curriculum. Bethany has been with Shodor
for seven years and has a master's degree in mathematics education
from the North Carolina State University.

John Jarnls:on
Program Director
DeVry University

Bethany Hudnutt
Interactivate Project Manager

Through her work at Shodor, Bethany provides professional develop
ment for teachers and faculty, develops curriculum and leads work
shops for middle and high school students, and also mentors high
school and undergraduate students involved in Shodor's internship
and apprenticeship programs. Bethany's background experience in
cludes teaching high school mathematics and research and develop
ment within the standardized testing industry.

Currently, Tyler is a certified teacher in Physics and Mathematics at
Alchesay High School in Whiteriver, Arizona.This summer he began
graduate work in Physics and Chemistry with the Modeling method
at Arizona State University, and believes that this method is excellent,
especially for the population of students work with - Native Ameri
cans.

lk..-.:n Annetta
Assistant Professor, Science Education
North Carolina State University

Dr. Len Annetta is an assistant professor of Science Education at
North Carolina State University. His research has focused on distance
learning and the effect of instructional technology on science learn
ing of teachers and students in rural and underserved populations.
His research has cascaded from his dissertation on comparing three
different distance delivery strategies on science teacher professional
development to his current focus on evaluating video games as a
teaching and learning tool and as a vehicle for synchronous online
instruction. Understanding the popularity of online, multiuser video
game play, Dr. Annetta began to use his past programming knowl
edge to build a virtual environment that became the platform for his
current research. Through two separate internally funded grants, he
designed and created a synchronous, online 3D virtual environment
for distance learning courses offered at North Carolina State. His most
recent endeavor, HI FIVES (Highly Interactive Fun Virtual Environments
in Science-ESI-0525115), has been funded by the National Science
Foundation to investigate the viability of video games as a supple
ment to science instruction in grade 5-9. This project seeks to teach
both teachers and students to design and build multiplayer games
that align with state and national science and mathematics standards.
HI FIVES seeks to answer such questions as can students learn STEM
content through playing and/or designing videogames. He is also
e"I")loring the interaction dynamics of multiple students in a 3D online

'onment as a function of increased engagement and achieve-
.•t. Further, he seeks to explore how teachers use the games as a

teaching tool and if the common student experiences can be used for
inquiry instruction.

Tyler has completed graduate work in Education, Educational Psychol
ogy, Astronomy and Administration, and he earned a Master's degree

Tyler Bangert received his Bachelor's degree in Engineering from Saint
Louis University in 1983. He worked in the engineering field for a short
time,and then he began teaching high school in 1986.Tyler has been
in education ever since with twelve of these years in the Republic of
Palau and the Northern Marianas Islands.

Tyler R. Bangert
Science Teacher
Alchesay High School, Whiteriver, AZ

::>es~:;lon 3
John Jamison is National Program Director for the Game and Simu
lation Programming Program at DeVry University, as well as Chief
Creatologist of imagiLearning, Inc., a company focused on creating
the future of learning through blending the game-culture with tradi
tional education to create something very strange, but very good for
learning. He is currently totally lost in his dissertation research using
Second Life (SL) to introduce traditional educators to the digital cul
ture and its impact on adult learning theory, sitting back and quietly
giggling as they all move from initial panic to full-blown SL addic
tion. John brings 20 years experience in education and educational
technologies focusing primarily on learning centered instruction and
faculty development, and in rare moments also speaks of his prior
20+ years past-life as a pastor and pastoral psychologist. Currently

I



playing with his three personal sims in SL, he manages the new
sim for the DeVry program, along with consulting with schools
both in and yet outside of SL. John is a frequent presenter at
carbon-based and virtual conferences.

Dr. Kenneth Koedinger has a BS in Mathematics, an MS in Com
puter Science, a PhD in Cognitive Psychology, and experience
teaching in an urban high school.This multi-discipnnary prepara
tion has been critical to his research goal of creating educational
technologies that dramatically increase student achievement.
Toward this goal, he creates "cognitive models'; computer simula-

s of student thinking and learning, that are used to guide
design of educational materials, practices and technologies.

These cognitive models provide the basis for an approach to
educational technology called "Cognitive Tutors" in which rich
problem-solving environments are created for students to work
in and provide just-in-time learning assistance much nke a good
human tutor does.

currently an Assistant Professor in the Elementary Education
Department. Prior to joining NCSU he was an Assistant Professor
in the Department of Elementary and Early Childhood Education
at The College of New Jersey in Ewing, New Jersey for two years.
Armed with eight years of experience teaching middle school
science, Dr. Minogue's research efforts center on science teacher
education, haptic (sense of touch) perception and cognition
within the context of teaching and learning, and the efficacy of
haptically augmented virtual environments. His current projects
involve the development and testing of "haptically rich" multi
modal computer-based instructional programs for the teaching
of school science concepts.The aim of such work is to enhance
students' interest in and understandings of science, as well as to
systematically link the knowledge flows of fundamental learning
about haptic perception and cognition with that of haptics as an
intervention for change.

Kenneth R. Koedinger
Carnegie Mellon University

Session 1

Maja Pivec
Professor of Game-Based Learning
University of Applied Sciences

Session 4

She was also the guest editor of the May 2007 issue of the Brit
ish Journal of Educational Technology's (BJET), special issue on
learning from games and has published and presented at more
than 70 international conferences and pubncations. Dr. Pivec is

She was scientific leader of the UniGame EC Minerva founded
project (www.unigame.net. finished 2004). She is project co-ordi
nator of SIG-GLUE EC eLearning project (www.sig-glue.net).and
of Austrian national project AdeLE (http://adele.fh-joanneum.at).
She is editor and co-editor of two book publications in the area
of innovative learning approaches.
• Pivec M (Ed.) Affective and emotional aspects of human-com
puter interaction; Game-Based and Innovative Learning Ap
proaches. Vol. 1:The Future of Learning (lOS Press, 2006), ISBN
1-58603-572-x
• Pivec M., Koubek A., Dondi C. (Eds.):"Guidelines on Game-Based
Learning': Pabst Vrlg. 2004, ISBN: 3899671937

Maja Pivec received her PhD at the Graz University ofTechnology
and is now professor of Game-based Learning and Learning with
MUltimedia at the University of Applied Sciences in Graz, Austria.
During 1993 - 2004 she received numerous international grants
and awards for her research in the field of innovative computer
based learning approaches and knowledge based systems,
including the 2001 Herta Firnberg Award (Austria) in the field of
computer science.

nes Mile ogue
h~sistantProfessor, Elementary Education
North Caronna State University

Kenneth has developed Cognitive Tutors for mathematics and
science and has tested them in the laboratory and classroom.
In a whole-year classroom study with our Algebra Cognitive
Tutor, He has shown that students in the experimental class
rooms outperformed students in control classes by 50-100%
on targeted real world problem-solving skills and by 10-25% on
standardized tests. My research has contributed new principles
and techniques for the design of educational software and has
produced basic cognitive science research results on the nature
of mathematical thinking and learning. Kenneth has authored
67 peer-reviewed publications, 6 book chapters, and 42 other
papers and has been a Project Investigator on 16 major grants.
He is the co-founder and board member of Carnegie Learning,
Inc. and the CMU director of the Pittsburgh Science of Learning
Center (PSLC).The PSLC is a $25 milnon National Science Founda
tion center that will provide researchers with the "LearnLab'; an
international resource for creating, running, and analyzing realis
tic and rigorous experiments on human and machine learning.

James Minogue received his Ph.D. in Science Education from
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SIM World Conferen Speaker-Bios
an international advisory board member of the Malaysian Journal of
F,..!· 'cational Technology (MJET); the Program Committee member

e GAMEON conference and DIGITEL 2007 workshop; and is a
rto "ewer for the European Science Foundation and for BJET.

ers organization, Ocotillo (district technology leadership) chair, and
co-PI of and participant in numerous grants focused on helping K-12
teachers improve their content and pedagogical knowledge.

David Weaver was hired to design and implement a new Electronics/
Microprocessor Technology program at Scottsdale Community Col
lege in 1982. He then moved to Chandler-Gilbert Community College
in '87 to teach physics and do staff development and has been at the
Williams Campus of C-GCC for the last dozen years. He's taught all lev
els of community college physics, 16 different electronics courses, as
well as capstone, student success, and computer art courses. He has
served as faculty association president, division chair, occupational
dean, instructional council chair, president of the state physics teach-

Catherine Wyman is Associate Program Director at DeVry University.
She began her career with DeVry in 1991 as an Associate Professor in
Computer Information Systems. An avid gamer, her work in the class
room has employed active learning strategies with gaming to engage
students and make learning fun. In 2005 she was promoted to Online
Program Dean for Game and Simulation Programming (GSP). In 2006
she was again promoted to Curriculum Manager and in 2007 to Asso
ciate Program Director for GSP. She has written C, C++, Java and Visual
Basic textbook ancillaries, reviews, and papers on learning models and
eLearning tools.

David Weaver
Physics Faculty
Chandler-Gilbert Community College

Session 3
Catherir: w: if ,m
Associate Program Director
DeVry University
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Health Care Return-On-Investment Needs a
Systems Approach to Training and Treatment

J. Lance Acree, MS Eng
Aviation Training Consulting, LLC
Richard R Kyle, MS PChem
Uniformed Services University
W Bosseau Murray, MB ChB, MD
Milton S. Hershey Medical Center

Abstract. This paper examines the intuitive results of applying a
Systems Approach to Training and Treatment to managing c1ini-

1resources. We begin by examining the successes achieved in
imilar high reliability activity, aviation, when it adopted model

Ing and simulation within a systems approach. The problem we
now face is that we are expending an ever-greater fraction of
our wealth upon healthcare but no longer gaining proportional
increases in health. Today's approaches to treatment, and to
training those learning to provide treatment, are based on ad
hoc models now over a century old. A system-wide, high-level
change in operating model is required to restore financial health
to large-scale clinical resource management while retaining our
current high quality of small-scale care.

We propose a new operating model: a Systems Approach to
Training and Treatment. This approach starts with applying the
Systems Approach to Training (SAT), a well-characterized and
proven process that has greatly reduced losses of time, money
and lives in mature, high-risk activities such as aviation. Using
such an SAT approach, the whole healthcare training and deliv
ery system can be systematically designed to minimize cost and
risk while ensuring performance quality.

Stress and Workload Associated with Monitoring
Simulated Maternal-Fetal Heart Rate Signals

Brittany L. Anderson Mark W. Scerbo Lee A. Belfore, II
Old Dominion University

'lstract. Numerous studies show that individuals have difficulty
onitoring displays for critical signals over extended periods of

time and that the activity is considered challenging and stressful.
An example of one such task occurs in Labor and Delivery units
where nurses and physicians must often examine signals gener
ated by maternal-fetal heart rate (MFHR) monitoring equipment

i--\bstra(~ts

over the prolonged course of a woman's labor. The goal of this
study was to determine the levels of stress and workload as
sociated with monitoring MFHR signals. Participants monitored
simulated MFHR signals for critical signals (late decelerations)
of either moderate or low magnitude over the course of a 48
mintute vigil. They reported their perceived levels of stress on
the SSSQ (Helton, 2004) and workload on the NASA-TLX (Hart
& Staveland, 1988), before and after performing the monitoring
task. The results showed that participants reported significantly
higher levels of distress and lower levels of task engagement
after completing the vigil. With respect to workload, participants
reported significantly higher levels of frustration and poorer
levels of performance, but lower temporal demand after the vigil.
The magnitude of the critical signal had no effect; thus, signals
that were easier to detect did not reduce the stress or frustration.
The results for stress are consistent with those of other vigilance
studies; however, the workload scores were lower than those
typically reported by other researchers. It is possible that moni
toring continuous signals like those associated with the MFHR
task may be less demanding than the discrete signals often
studied in other experiments.

Decoupled Agent Architecture for Virtual
Operating Room Training Simulations

Emre Baydogan; Lee A Belfore, II; Saurav Mazumdar
Department of Electrical and Computer Engineering
Old Dominion University

Abstract. The Virtual Operating Room (VOR) is an operating
room training environment capable of supporting team train
ing for surgical procedures. One of the challenges of creating
such training environments is assembling a suitable team of
participants for a training session. In the VOR, simulated agents
are substituted for actual participants enabling the ability to
conduct training sessions with a few and even one participant.
Agent behavior is defined by two components: 1) agent behavior
in the context of the specific task context, and 2) the agent per
sonality. Agent behavior is defined by an automaton that incor
porates these behaviors. Furthermore, each agent is an indepen
dently acting automaton, facilitating the integration of different
behaviors and characteristics without affecting other aspects
of the environment implementation. The agent automaton inter
acts with others in the environment through the specific inputs
and outputs. The inputs take the form of inputs from the voice
recognition, environment sensors, equipment simulators, and
other similarly enabled training equipment. Medical procedures
that form the baseline activities for the training session form the
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context and setting for the training procedure. Sequencing and struc
tI -red interchanges among the participants for a successful procedure

, the main contribution to agent automaton behavior. In addition,
, ,1Ching caused by injected complications, interruptions, and other
external stimulus is layered upon the baseline procedure. In order to
compose, manage, and maintain training scenarios, the exercise and
agent automatons are represented in an XML format. Furthermore, a
simple authoring environment is integrated to allow the creation of
scenarios without having to do additional application development.
Finally, the simulation architecture was created to decouple the vari
ous major components of the system including voice recognition and
rendering to provide for modular development and also to support
other technology platforms.

Pi. fetal Heart Rate Monitor Simulator

Lee A. Belfore II Mark W. Scerbo Brittany Anderson
Old Dominion University

;Uostracto A fetal heart rate monitor records fetal heart rate variations
and uterine contractions. The fetal heart rate monitor is an important
oiece of medical equipment used to monitor the well being of the fe
~us during labor and delivery. The monitor provides a time recording
of the contraction pressures in mm Hg and the fetal heart rate. The
simulator software architecture provides several important functions
including tracings of the fetal heart rate and contraction profiles as
a function of time. In addition, the simulator has the ability to model
several situations including both normal and pathological conditions.
The fetal heart rate monitor simulator can be used in proficiency train
ina for actual fetal heart rate monitors and psychological testing for

tifying pathological situations in continuous time environments.

The Emerging Imperative for Medical Simulation

C. Donald Combs, PhD; Robert 1. Alpino, MIA
eastern Virginia Medical School

!'d:»stracto Medical simulation has now become an accepted meth
odology for both educating future medical practitioners and for
providing ongoing training and assessment for current practitioners.
What have been the driving factors behind this acceptance? After
all, many studies have described the centuries-old persistence of the
apprenticeship model of medical education. This paper focuses on
key trends in medical education, in health care delivery and in medical
ethics that have resulted in this acceptance and identifies trends that
may further influence the utilization of simulation methodology in the
future.

Registration of 3D CT model of the Pectus ExcC!vatum
Chest to Subject: Methodologies Utilizing 3D laser

Surface Scanning

1. Cuper; F. McKenzie, PhD
Department of Modeling and Simulation, Old Dominion University
Virginia Modeling, Analysis, and Simulation Center

Abstreu::to We describe a project in which ultimate goal is to ensure
accurate acquisition of force deflection measurements taken from the
pectus excavatum chest. Segmentation and reconstruction of the rib
cage and costal cartilage will provide us with a 3D CT model of the
subject's chest area. The crucial step in this process is the registra
tion between the 3D CT model and the subject himself. This enables
data collection points to be taken from the subject by an experienced
clinician with tracking and force-deflection measurement devices. The
results are then validated through comparison with the 3D CT model
and a 3D surface scan of the subject. In this paper, we discuss the pri
mary method of obtaining these measurements using a FARO robot
arm. We also elaborate other proposed methods of enhancing the
data collection ability while reducing the errors involved in obtaining
such measurements.The additional proposed methods include bet
ter guides using additional virtual and physical 3D models as well as
employing a stylus compatible with the laser surface scanner instead
of the FARO arm robot. Each of these methodologies will be tested
and the one yielding the least amount of error will be used to ensure
accurate data collection.

Improving Residency Training in Ob-Gyn Emergencies
Utilizing Simulated Team Drills

Adair R. Heyl, Ph.D. Elizabeth A. Schmidt-Panos
Eastern Virginia Medical School

Abstracto Simulated team drills were conducted for obstetrical
emergencies to assess team training, coordination, and adherence to
accepted standards of emergency obstetrical care. Obstetrical team
drills offer an alternative educational experience for obstetrics and gy
necology (ob-gyn) residents and nurses by simulating urgent events
that occur on Labor and Delivery in a hospital setting. Our team
conducted real-time unannounced umbilical cord prolapse emer
gency drills at Sentara Norfolk General Hospital. A full-size female
mannequin, NOELLETM, with fetus served as the obstetrical emergency
patient. Other members of the ob-gyn staff provided vocal patient in
teraction with the Labor and Delivery nurses and residents. All Labor
and Delivery personnel were instructed to treat each team drill as if
they were interacting with a genuine patient. After each drill con-
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c1uded, all participants completed individual and team assess
ment surveys and checklists that were used to assess adherence
to obstetrical emergency protocol. The data presented in this
paper represents the initial phase of the study for the obstetrical
emergency of cord prolapse leading to cesarean section. Our
survey results suggest that most Labor and Delivery team drill
participants rate their leadership and skill level relatively high.
However, a faculty attending educator rated the residents'skill
levels and management of the obstetrical team drill less favor
ably. Thus, while the majority of nurses and residents reported
that their obstetrical emergency management skills are above
average, the attending's ratings did not concur.

Got Team? Now What?

Idia L. Johnston, Ph.D., Associate Vice President for Special
ects

Texas A&M University-Corpus Christi
CDR. James R. Dunne, M.D., U.S.N., Chief ofTrauma/Surgical
Critical Care
National Naval Medical Center, Bethesda, Md.

Abstract. The collaboration of medical education research
and serious-game development plots a tricky course through
unknown territory for both. Their interests coalesce around pro
ducing a medical learning platform, but both streams of interest
are driven by undercurrents of clashing assumptions about the
nature of the work. It is essential from the outset of any col
laboration of this kind - higher education research with private
industry - that these assumptions become matters of consensus
lest they become factors in failure. Pulse!! The Virtual Clinical
Learning Lab, a research project at Texas A&M University-Corpus
Christi, has successfully navigated some uncharted waters in
bringing the beta version of its three-dimensional virtual learn
ing platform to test beds at three major medical institutions.The
project is a collaboration of the university with BreakAway Ltd.,
an industry leader in modeling and simulation software used
for developing computer games, military/government training
applications and advanced data visualization tools; however, the
web of collaboration extends well beyond the work BreakAway
has been hired to do with the university. It includes an inter
national team of experts in medical treatment and education,

-tronic modeling and simulation and learning in virtual space.
conversation is extensive and not without flash points, as

scholars and game developers come to terms in theory and prac
tice.The Pulse!! collaboration is unique in medical education - re
search grounded in demonstrable theory structured to produce
valid, reliable data in response to a hunch that high-level clinical

medical learning and skills can be acquired through video game
technologies pushed to the highest levels of experiential fidelity.
If the project's animating theory proves true, the payoff for medi
cal education will be an innovative means of acquiring clinical
skills based on critical thinking and iterative training in virtual
space: and for business, a well-deserved piece of the pie.

Evaluation of a Procedural Checklist for Anesthesia
Pre-induction and Induction

Alison Kelly; Michael Jackson; Elizabeth T. Newlin; & Mark W.
Scerbo
Old Dominion University

Abstract. Traditionally, nurse anesthesia students begin clinical
training without previous exposure to the operating room (OR).
Anesthesia simulation training would improve students' profi
ciency at performing procedures prior to their clinical rotations.
The purpose of the present research was to develop and evalu
ate a procedural checklist.The checklist addresses the students'
proficiency at performing pre induction, induction and basic
procedures and consists of essential items such as "administers
induction agent," each with a point value. The training itself
addresses the roles of OR personnel, sterile technique, patient
monitoring, anesthesia ventilators, the anesthesia machine, pa
tient monitoring systems specific to the OR, airway management,
intubation techniques, anesthetic instruments and
pharmacologic agents.

The checklist was evaluated by comparing trainee effectiveness
on pre induction and induction procedures before and after
simulation training. Twenty-three nurse anesthetist Old Domin
ion University graduate students were trained and videotaped in
a simulated environment using the Laerdal, Inc. SimMan simu
lated patient. Students were allowed two attempts to intubate
the patient.

Several repeated measures ANOVAs were used to determine
differences between pretraining and posttraining using each
student's best score obtained from the two posttraining as
sessments. Results indicated that simulation training improved
student performance. There were significant increases from
pretest to posttest on the overall checklist scores, pre-induction
scores, induction scores, and procedural rating scores (all tests
p < .001).The findings show that simulation training is effective
for improving procedural performance of patient monitoring,
airway management and intubation techniques.The procedural
checklist was shown to be sensitive; it clearly distinguished



between levels of training. The improvement in performance should
help relieve stress for the student and preceptor, thus reducing hu-

1 error and ultimately improve patient safety and health outcomes.
, ucure research is aimed at examining sensitivity among experienced
anesthetists and other medical scenarios.

[\!euro-cognitively Designed Dynamic Simulations For
Laparoscopic Surgical Skills

Kanav Kahol, PhD.; Marshall L Smith, MD, PhD
Department of Biomedical Informatics, School of Computing and
Informatics, Fulton School of Engineering, Arizona State
University
Simulation and Training Center, Banner Good Samaritan Medical
Center

hi:lstract. Human-in-the-Ioop simulations are increasingly driven by
real time measures of a trainee's performance which often include
neural measurements such as electroencephalogram (EEG).ln this
Gaper, we present a system and its initial usability evaluations that
2rnploy EEG measurements of a user to (a) gauge the current atten
tional and fatigue levels of a user when performing simulations de
signed to hone surgical skills and (b) dynamically alter the simulations
based on current performance levels of the user. EEG ratings were
acquired using a 6 channel Bluetooth EEG Cap. The B-Alert® software
vvas analyzed to reveal ratings of alertness/drowsiness, engagement,
rnental workload and distraction. These ratings showed statistically
significant differences between groups divided on experience level
(1st year residents versus 2nd year residents and 3rd year residents
p<0.05). Residents performed a specially designed ring transfer task in

io-haptic simulation. Residents were tasked with grasping a series
G, cI "virtual" rings and placing each on randomly highlighted pegs on
a board. In order to dynamically vary the complexity of the task, the
orientation of the peg board and the ring position were chosen as the
parameters for variation. The orientation and ring position changed
to offer a degree of difficulty or simplicity depending on the neuro
cognitive analysis of the users performance determined through the
EEG analysis.The results showed that the overall proficiency and skill
of the users with this system was significantly better than a control
group of residents trained with conventional training system and
suggest that neuro-cognitively driven simulations may provide an
effective basis for surgical training.

Medical Simulation in the Military: Current
initiatives, and a framework for future directions

Alan Liu 1

Gilbert Munizl
Gerald Moses2
1National Capital Area Medical Simulation Center

Uniformed Services University
2Maryland Advanced Simulation, Training, Research and Innovation
(MASTRI) Center
Department of General Surgery
University of Maryland Medical System

Abstract. Simulation has become an accepted form of training within
the medical community. The majority of US medical schools have
integrated simulation into its curriculum to varying degrees. Recent
regulatory action has reaffirmed the value of simulation.

The US military healthcare system is among the largest trainer and
employer of medical personnel in the nation. Simulation plays an in
creasingly central role in their education. The adoption of simulation
has occurred in many institutions within the military in a decentral
ized fashion. While this has encouraged a diversity of valid approach
es, a potential for duplication of effort exists. In this workshop, we
examine the accomplishments and implications of medical simulation
use in the military. The session will begin with a survey of medical
simulation initiatives for each branch of the military. Common goals
and present limitations will be highlighted. This workshop will also
propose a unified framework for structuring medical simulation
initiatives within the military. The intent is to suggest guidelines for
coordinating effort, enhance the effectiveness of individual programs,
and make the process of bringing simulation to the military more
efficient. Implications for research directions and technical devel
opments will also be discussed. The workshop will conclude with a
forum for discussion.

OntoVOR:The Design of a Knowledge-base for a
Virtual Operating Room

Saurav Mazumdar, Emre Baydogan, Lee A Belfore II
Department of Electrical and Computer Engineering,
Old Dominion University

Abstract. The design of OntoVOR: knowledge-base for a Virtual Op
erating Room is presented. A Virtual Operating Room (VOR) is an im
mersive training environment wherein a medical team can be trained
to perform a variety of surgical procedures. A trainee may work in
tandem with a real or virtual medical team in the VOR. The VOR soft
ware architecture is agent-based, decoupled, and its interfaces allow
for extensibility with respect to surgical procedures and simulation
models. An explicit specification of VOR concepts for an operating
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room, surgical procedures, and simulation models, support the
open VOR software architecture and can provide several benefits.
Ontologies in OntoVOR can assist in dynamic generation of the
simulation controller classes. The level of detail involved in a
particular surgical process can be explicitly defined. The genera
tion of training scenarios may be semi-automated. OntoVOR can
assist in improving word sense disambiguation and keyword
expansion for improved speech recognition and stimulus to the
controller.The ontologies in OntoVOR are committed in sup
porting the VOR software architecture. Minimum commitment
may be obtained by the reuse of existing biomedical networks.
The ontologies are being constructed in OWL-DL and are under
active development. Description of key components of OntoVOR
and strategies to use these components to achieve the above
mentioned goals is discussed.

Disease Interaction in Cognitive Simulations
for Medical Training

Marjorie McShane, PhD; George Fantry, MD; Stephen Beale, PhD;
Sergei Nirenburg, PhD; Bruce Jarrell, MD
University of Maryland Baltimore County
University of Maryland School of Medicine

Abstract. Maryland Virtual Patient (MVP) is a simulation and
tutoring system for training medical personnel in cognitive
decision making skills. It is implemented as an agent network
using an ontological knowledge substrate. This paper focuses
on disease interaction in the MVP environment including how
diseases and/or their treatments can automatically give rise to
other diseases, and how disease manifestation can be altered by
another concurrent disease.

The MASTRI Center:
Medical Simulation for Skill Acquisition

Gerald R. Moses, PhD, Director MASTRI Center; F.Jacob Seagull,
PhD, Director, Education Research; Ivan M. George, Advanced
Technology Specialist; Adrian E. Park, MD, Chair, Department of
General Surgery
University of Maryland Medical Center

Jstract. The Maryland Advanced Simulation, Training, Research
and Innovation (MASTRI) Center was established by the Univer
sity of Maryland to provide cutting-edge simulation and train
ing to surgeons, nurses, anesthesiologists, and allied healthcare
professionals.The center employs both low-and high-fidelity

simulators for surgery, anesthesia, and trauma procedures. This
paper will discuss strategies to maximize efficacy in the use of
high- and low-fidelity in medical simulation in Minimally Invasive
Surgery (MIS). MIS is particularly well suited for simulation, as the
"natural" method of viewing surgery is via a video monitor, and
surgical instruments isolate the surgical field from the surgeon's
hands. Surgeons developing MIS skills face two challenges: First,
they must develop a unique set of manual skills associated with
the MIS environment; second, they also must develop the ap
propriate cognitive skills associated with judgment and decision
making. To address the first challenge, low-fidelity simulators are
used to develop fundamental skills. Using realistic instrumen
tation and displays and low-fidelity "mock-up"tasks, surgeons
can learn to manipulate objects effectively. In traditional surgi
cal training, decision making and judgment are still acquired
primarily through supervised experience in the operating room.
However, virtual reality simulation of surgical procedures can
provide an alternative to training on real patients. Virtual reality
can provide the means to present appropriate challenges to the
learner, within an error-tolerant environment. Virtual environ
ments afford easy acquisition of objective measures of perfor
mance that are not readily available through either low-fidelity
simulation or operating room performance. This presentation
will discuss the MASTRI Center's strategies for developing and
deploying both low- and high-fidelity simulation, and the chal
lenges/obstacles faced in the application of educational theory
to real-world training of surgeons.

Design of a Digital Cerebrovascular Simulation
Model for Teaching and Research

W.B. Murray MD 1, M. Giannessi MS 2 & M. Ursino PhD 2
1 Simulation Development and Cognitive Science Laboratory,
Pennsylvania State University, College of Medicine, Pennsylvania,
USA
2 Department of Electronics, Computer Science and Systems,
University of Bologna, Italy

Abstract. We developed a comprehensive cerebral blood flow
and intracranial pressure model to simulate and study the com
plex alterations in cerebrovascular dynamics caused by multiple
simultaneous alterations, including normal and abnormal func
tional states of the auto-regulation of the brain.

Equations (derived from animal and human studies) were imple
mented into a simulation program (Berkeley Madonna, version
8.0.1,1997-2000 Robert I. Macey & George F. Oster). Included in
the normal physiological modelling was: cerebral blood flow
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(one single path), blood pressure, and carbon dioxide (C02) partial
pv~<sure. We also added external and pathological perturbations,

as intracranial hemorrhage and head up position.

The model was stable when tested for extremes of input parameters.
The main manoeuvres simulated include changes of basic physiologi
cal inputs (e.g. blood pressure, central venous pressure, C02 tension,
head up position, and respiratory effects on vascular pressures) as
well as acute intracranial bleeding, and obstruction of cerebro-spinal
outflow. The model performed clinically realistically given inputs of
published traumatized patients and cases encountered by clinicians.
The pulsatile nature of the output graphics was easy for clinicians to
interpret.

Gased on the results, we believe the model would be useful to teach
complex relationships of brain hemodynamics and study clinical
,'esearch questions such as the optimal head-up position, the effects

intracranial hemorrhage on cerebral hemodynamics as well as the
C.:'Sl C02 concentration to reach the optimal compromise between

and perfusion.

With the ability to vary the model's complexity, we believe it would
useful for both beginners and advanced learners. The model could

be used by practicing clinicians to model individual patients (en
Ig the effects of needed clinical manipulations, and then running

. model to test for optimal combinations of therapeutic
.1Oeuvres).

Individual Personality Characteristics for Virtual
Agents in a Virtual Operating Room

i\mberT. Nalu Mark W. Scerbo
Old Dominion University
Leonard J. Weireter, Jr.
:::astern Virginia Medical School

The ACL-FF and ABSC models provide more detail about the nature
of personalities and their relationship to the five factors. Personality is
reflected in the virtual agents primarily through scripted statements
and variations in the pitch, volume and rate of speech produced by
the text-to-speech engines.The VOR environment provides a forum
for surgical team members to sharpen their interpersonal skills with
less social inhibition than they might have when interacting with one
another in more typical role-playing scenarios.

Procedural Modeling of Wound Textures

Ramu Pedada; Yuzhong Shen
Dept. of Electrical and Computer Engineering
Old Dominion University

Abstract. Surgical simulation is a valuable addition to traditional
teaching methods in the field of medical education. Virtual reality
based training systems have been developed for various surgical
fields. Realistic simulation of scenes with anatomically correct organ
models and textures is the main objective of such systems.The surgi
cal wound debridement simulator was developed to provide train
ing of surgical wound debridement in a virtual environment. In the
wound debridement simulator, wound cleanliness is modeled by a
series of texture images, simulating a variety of debris around the con
taminated wound. Previously the wound texture images were created
by artists manually with considerable efforts. In this paper, we propOSE
an algorithm to automatically generate the wound texture images
used in the wound debridement simulator. The proposed method is
a two-pass procedure. In the first pass, noise is generated based on
spectral synthesis to simulate the dirt and debris on the wound. In
the second pass, the noise locations are computed based on elliptical
shape composition. By automatically generating the wound textures,
each execution of the wound debridement simulation produces new
a set of wound conditions, greatly enhancing the range of scenarios
that the trainee can experience and hence improving the training
outcome.

•bstract. The Virtual Operating Room (VORl is a fully immersive virtu
al environment representing a standard OR that incorporates real and
virtual equipment as well as other medical simulators. Trainees can
interact with a surgical team comprised of real and/or virtual team
members.The VOR allows residents, medical students, and nurses
to learn technical skills as well as social skills within a changeable,
digital environment. Virtual agents representing different members
of the surgical team have been created and have unique knowledge
structures and personalities. The personalities were developed us-
ing the Big Five Model as well as the ACL-FF and ABSC models.The
Big Five model represents personality with five factors: Extraversion,
Agreeableness, Conscientiousness, Emotional Stability and Openness.

Innovative Uses of Simulation Technology in the
Classroom Environment: Paving the Road for

Sim-Based Curricula

Carla M. Pugh, MD, PhD; Lawrence H. Salud, MS; Katherine M. Blossfield,
MD,MS
Northwestern University Department of Surgery

Abstract. The purpose of this paper is to introduce two innovative
uses of simulation technology in the classroom room environment:..



I) Use of simulation to introduce students to a clinical skill, and
II) Use of simulation as a POP-QUIZ during a classroom-based
lecture series. Our experience using and evaluating these new
approaches have been positive and lend support to further
research investigating the various ways in which simulation tech
nology may benefit the learner by changing the classroom.

,. "~ Proficiency-Based laparoscopic Simulator Training
r/ Leads to Improved Operating Room Skill that isI Resistant to Decay

Dimitrios Stefanidis, MD, PhD; BTodd Heniford, MD, FACS
Division of Gastrointestinal and Minimally Invasive Surgery, De
partment of Surgery, Carolinas Medical Center, Charlotte, NC

stract. Proficiency-based laparoscopic simulator curricula
have proved effective in improving operating room perfor
mance of trainees; however, little is known about the retention
of acquired skills.The purpose of this study was to assess skill
retention in the operating room following completion of a
validated laparoscopic skills curriculum. Novices (n=15 students)
with no previous surgical or simulator experience were enrolled
in an IRB-approved protocol. Participants were randomized in a
3:1 fashion to training and control groups, respectively. Training
group participants (n=ll) practiced in laparoscopic suturing
and knot tying on the Fundamentals of Laparoscopic Surgery
suturing model until previously reported proficiency levels were
achieved. The suturing performance of both groups was assessed
on the simulator and on a live porcine laparoscopic Nissen
fundoplication model at training completion (post-test) and 5
months later (retention-test). Performance was measured with
objective scores based on time and errors. No further training or
operative exposure occurred between testing sessions. Analysis
was by paired and unpaired t-test (p<0.05 considered signifi
cant). Results are reported as mean ± sd. All participants com
pleted the study. Training to proficiency required 4.7 ± 1.2 hours
and 41 ± 10 repetitions.The performance of the control group
did not change between testing sessions. Trained participants
outperformed controls during both sessions (p<O.OOl). While
the simulator performance of trained participants deteriorated
slightly between the post- and retention tests (505 ± 22 vs. 462
+ 50, respectively; p<0.05), their operative room performance

nained stable (263 ± 138 vs. 279 ± 88, respectively; p=n.s).
..roficiency-based simulator training results in durable improve
ment in operative skill of trainees even in the absence of practice
for up to 5 months. Minute skill decay on the simulator does not
appear to affect operating room performance. These findings
provide further support for the incorporation of proficiency-

based simulator curricula in surgical training.

Integrated real time performance feedback during
simulation based surgical skill training

Azhar Rafiq, MD, MBA, Irinel Popescu, MD, FACS, Cosmin Boanca,
VictorTomulescu, MD 1
Daniel Onisor, MD, and Ronald Merrell, MD, FACS 2
1 Medical Informatics and Technology Applications Consortium,
Department of Surgery, Virginia Commonwealth University
2 Fundeni Clinical Institute, Department of General Surgery and
LiverTransplantation, Bucharest, Romania

Virtual Reality in Gait Rehabilitation

Nigel W. Tierney1; Jessica Crouch 1; Hector Garcia2; Martha
Walker3; Bonnie Van Lunen4; Gianluca DeLeo5; George Maiha
fer3; Stacie Ringleb2
1 Department of Computer Science, Old Dominion University,
Virginia USA
2 Virginia Modeling Analysis and Simulation Center, Old Domin
ion University, Virginia USA
3 Department of Physical Therapy, Old Dominion University,
Virginia USA
4 Department of Exercise Science, Old Dominion University,
Virginia USA
5 Department of Medical Laboratory Sciences, Old Dominion
University, Virginia USA

Abstract. This paper describes an innovative approach to gait
rehabilitation via a system that combines the use of traditional
and advanced rehabilitation techniques with a virtual reality
(VR) training environment. The VR-Gait system that has been
developed consists ofVR software that generates and displays
a dynamic urban environment on a large high definition televi
sion mounted in front of a treadmill. The treadmill is paired
with an overhead suspension device that can provide a patient
with partial weight support. Inertial tracking is used to actively
monitor a patient's posture during a training session and prompt
auditory cues that encourage a patient to maintain correct walk
ing posture. This project aims to demonstrate that improved
gait rehabilitation can be accomplished using a VR environ
ment composed of widely available, relatively inexpensive, and
unobtrusive hardware components. This project will also have
the capability to improve medical decision-making by providing
objective guidelines for patient progress and projected function
al outcome. A validation study with stroke patients is currently
ongoing.



r ODSIM World Conference J07
y}"

Pa{)er PreseI1tatio:n~··

VIRGINIA

PORfSMOum

Deparunent of
Economic Development

An Approach to Identifying the Biomechanical
Differences Between Intercostal Cartilage in

iubjects With Pectus Excavatum and Normals in vivo:
Reconstruction and CT Registration

ZYan1,T. Cuper2 and F. McKenzie1, 2
1Jepartment of Electrical and Computer Engineering, Old Dominion
U,iversity
2Department of Modeling and Simulation, Old Dominion University

i\:}i5tract. Pectus excavatum (PE), also called sunken or funnel chest, is
a congenital chest wall deformity affecting the ribs and sternum and
2/hibiting a concave appearance in the anterior chest wall.ln this pa-

we describe a study to investigate in vivo differences in the pectus
0> :avatum rib cage and outline initial steps using Visible Human data

developing models and methods to be used in carrying out the
..idy. We propose methods to develop reconstructed models in order

enable proper registration between locations on the 3D rib cage
"<,del reconstructed from CT data and measurements taken from

patients. A 3D laser scan of the patient will be used for validation
Gurposes. A Polhemus Fastscan 3D laser scanner is used to produce

on-invasive way of quantifying the surface of the subject's chest,
.ch can then be compared with the 3D reconstructed CT model to

nate the errors with these procedures.

ViS And Virtual Reality Demcmstration Of feasibility

e Wheeler, AAS, NREMT-P
,bs Fire Department

iles R. Williams, AAS, NREMT-P
'Iington Fire Department

'Viichael Richards, MD, MPA; Dale Alverson, MD
University of New Mexico
Hunter Hoffman

,:iversity of Washington

,;tract. Objectives: Recent research suggests that entering an im
ersive virtual reality (VR) environment can serve as an adjunct for

:nanagement of painful conditions. Advances in the portability ofVR
d.juipment now make this technology accessible to austere clinical
environments such as EMS. We sought to demonstrate that VR could
be utilized in an EMS environment. Methods: Sixty healthy volunteer
subjects, serving as simulated patients, were randomized for evalua
tion under three conditions for 20 minutes each: A) No VR, in moving
ambulance (baseline), B) VR in stationary ambulance, and C) VR in
moving ambulance. The VR system included a head mounted video
display unit, audio headphones, and the SnowWorld VR software. Af-

ter each condition, subjects evaluated their nausea with a 10 cm visuc
analog scale (VAS). After each VR condition, subjects evaluated their
nausea using the Kennedy Simulator Sickness Questionnaire (KSSQ)
with a score range of 0 to 300. They also rated their sense of presenCE
in the VR world, the ease of use, and comfort of the VR equipment on
a 10 cm VAS. Statistical analysis was performed with non-parametric
tests for paired groups and repeated measures. Results: VAS ratings
for nausea were low under all conditions and slightly increased under
VR conditions: A (0.08 cm, 95% confidence interval (CI): 0, 0.16), B (0.17
cm, Cl 0.02,0.33), and C (0.59 cm, CI 0.25,0.94), p:= 0.002. The KSSQ
scores were not statistically different: B (12.6, (I 7.1,18.1), C (24.5, Cl
12.6,36.4), P := 0.26. There was a moderately strong sense of presenCE
in the VR world that remained unchanged between the VR conditions
B (6.7 cm, CI 5.9,7.3), C (6.4 cm, CI 5.7,7.1), p:= 0.79. The VR equip
ment was rated as very easy to use (9.2 cm, Cl 9.0,9.4) and comfort
able (8.3 cm,CI 7.9,8.6). Conciusion:VR was proven feasible in an EMS
environment in a group of simulated patients. There was a low rate 01
nausea, use in a moving ambulance did not appear to increase simula
tor sickness, and the equipment was rated as comfortable and easy to
use.
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A Simulation And Integration framework for
Aviation System Safety Analysis

Paul Lawrence Hamilton
ORION International Technologies, Inc.

Abstract. The Umbra simulation and integration framework,
a tool originally developed as a test bed for robotics and un
manned aerial systems, has been used with success to integrate
experimental hardware and software with legacy flight simula
tors and test software to evaluate new concepts for the National
Airspace System (NAS). Self separation exercises were success
f- ·" v simulated according to the NASA Higher Volume ofTraf-

oncept. Simulation results show that the concept merited
further attention and the simulation was used to prepare for
subsequent successful flight tests. The three key features of easy
incorporation of systems, rapid prototyping and synoptic data
collection make this framework particularly attractive for inde
pendent safety analysis as they facilitate early simulation and
more effective evaluation of results.

Comparison and Evaluation of Two Automated
Guided Vehicle Systems in the Transshipment of

Containers at a Container Terminal

Dr. Lawrence Henesey, Prof. Dr. Paul Davidsson, Dr. Jan A. Persson
Department of Systems and Software Engineering, Blekinge
Institute ofTechnology
Karlshamn 37424, Sweden and Ronneby 372 25, Sweden

Abstract. Due to globalization and the growth of international
trade, many container terminals are trying to improve perfor
mance in order to keep up with demand. One technology that
has been proposed is the use of Automated Guided Vehicles
(AGVs) in the handling of containers within terminals. Recently,
a new generation of AGVs, called C-AGVs, has been developed
which makes use of cassettes that can be detached from the
AGV. We have developed an agent-based simulator for evaluat
ina the cassette-based system and comparing it to a traditional

.system. In addition, a number of different scenarios of con
tCllner terminal equipment, e.g., number of AGVs and cassettes,
have been studied in order to find the most efficient configura
tion.The simulation results suggest that there are configurations
which the cassette-based system is more cost efficient than a

traditional AGV system.

Extraction of Road Network Topology from Shape
files for Transportation and GIS Applications

Srinivas Karthik Jakkula 1;Yuzhong Shen 1; John Sokolowski2
1Dept. of Electrical and Computer Engineering, Old Dominion
University
2Virginia Modeling, Analysis, and Simulation Center, Old
Dominion University

Abstract. Geographic information systems (GIS) are widely used
for data analysis and representation in industry, transportation,
scientific investigations, urban planning, etc. GIS represents real
world data with digital data using different file formats. Shape
file is the one of the most widely used file format because of
its simple file structure and compatibility with many software
packages. As their name indicates, most shapefiles store only the
geometry (shape) information of features, but contains no topol
ogy information of the features. However, topology is important
in many applications, such as routing in transportation analysis,
modeling, and simulation. Topology contains information about
spatial relationships between adjacent or neighboring features.
This paper proposes an algorithm to extract road network topol
ogy from shapefiles that contain polylines. The output contains
two shapefiles. The first output file is a modified version of the
input shapefile, but has attributes containing information of
nodes connected to links.The second output file is a new file and
contains nodes, with attributes of number of links connected to
each node and the specific links connected to each node. The
proposed algorithm can be used to extract network topology for
transportation and GIS applications. It is also a very useful tool
to find polyline intersections and merge polylines to reduce the
number of polylines (complexity) in shapefiles.

Hybrid Simulation Of Air Navigation Systems

Jose Miguel de Pablo, Division Chief
Air Navigation Systems Development (DDSNA)
Spanish Airports and Air Navigation (AENA), Madrid, Spain
Manuel Miguel Dorado, Department Head
CNS System Simulation and Analysis of DDSNA
Spanish Airports and Air Navigation (AENA), Madrid, Spain
Alfredo Gomez, Aeronautical Engineer
Air Navigation Systems Development Division (DDSNA)
Spanish Airports and Air Navigation (AENA), Madrid, Spain

Abstract. The air transportation system continually tackles prob-
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ieTlS that arise from new necessities and its evolution as a system.To
".:.olve these problems, the design of system components (airports,
'space, or parts of these and their relation with other modes of
cli1sportation) and the selection of the best alternatives for their

c,\/olution or modification employ diverse analysis techniques. Among
"2se, fast-time simulation or model based simulation stand out. On

other hand, the final test of a system's behaviour, validation of a
.:rcept, or final adjustment of a design and its automated compo

parameters generally use real-time simulation or human-in-the
simulation.

,nis paper, a description of an innovative concept in the area of Air
,.""'/igation System analysis will be presented: the Hybrid Simulation.

Hybrid Simulation merges two worlds into one exercise that, until
',were totally separate: real-time and fast-time simulation. The

.cipal objective is to give a general idea of how this analysis tech
Ie works, the tools and means utilized, the associated methodol-

c, and its applica bility in Air Transportation. In addition, the benefits
advantages that this technique provides - once fully developed
! be analyzed.To complete the paper, specific development proj
of hybrid simulation components and prototypes conducted by

na will be briefly presented.

Notes on a complex Airspace Simulation

\!!atthias Poppe;Thomas Hellbach
Deutsche Flugsicherung GmbH,
DFS Campus 5,63225 Langen, GERMANY

;1:ract. This paper describes the framework and approach of a
·nplex airspace simulation in Air Traffic Management (ATM).lt shows
'he context of the Single European Sky ATM Research (SESAR) pro

J0rn how current airspace organisation can be optimized in order to
!ope with the increasing traffic numbers.The example addresses two
.. 'Ijor problem areas in German airspace and shows how solutions for

Upper Airspace support the operations in the Lower Airspace and
versa.

lsing Serious Gaming and Macromodels to Validate
the Future ATM System

lias Suarez, Department Head
:hitecture and Simulation
'efe, Madrid, Spain

!'\!naya Prieto
Simulation Group
15(12F2, Madrid, Spain

Marta Sanchez; and Lucas Lacasa
Modeling Group
Isdefe, Madrid, Spain

Abstract. As a result of the Single European Sky initiative (SES) and
the Strategic Research Agenda discussed in the context of ACARE,
over the next 10-15 years an extensive process of validation for new
ATM Operational Concepts and system components must be per
formed. To support the Validation needs of SESAR new validation
tools are needed.These validation tools must provide the insight
needed to ensure the fitness for purpose of the proposed Operational
Concept. Specifically, the validation tools must address the impact of
the new proposed Operational Concept on the environment as well
as the interactions of the different identified performance areas. The
envisioned games and Macromodels will be based on a common
logical structure that ensures the usability and understandability of
the results produced by both types of simulations. Games will be usee
to obtain insight in the area of team performance and to assess and
refine the required operational procedures that ensue from the SESAF
Operational Concept. The macromodel will support the definition of a
performance framework that will be used to define the performance
envelope of the envisioned Operational Concept and also to under
stand the interactions between the different performance areas.

Continuous and dynamic berth allocation with
simultaneous quay crane scheduling

1 Theofanis, S.; 2 Boile, M.; 2 Golias, M.
1 Corresponding Author: Center for Advanced Infrastructure and
Transportation, Rutgers, The State University of New Jersey
2 Department of Civil and Environmental Engineering, Rutgers, The
State University of New Jersey

Abstract. The berth allocation problem deals with the optimal
scheduling and assignment of vessels to berths along a quay.The
vessel service time for a vessel assigned to a specific berth is greatly
dependent upon the number of quay cranes assigned to the vessel
for loading/unloading operations. This paper presents a formulation
for the simultaneous berth and quay crane scheduling. The objective
is the minimization of costs endured by the port operator by failing to
meet agreed cargo handling performance and tardiness of comple
tion of service of the vessels. A genetic algorithm based heuristic with
a two-dimensional chromosome representation is proposed as a solu
tion approach.
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Using M&S To Improve Military Infectious Disease
Response

Kristy Bryan, Lead Technical Editor/Writer
Darren Kwock, Research Software Engineer
Alion Science and Technology
Defense Operation Integration Sector
BMH Operation/Honolulu Office

Abstract. According to the Centers for Disease Control and
P'''vention, three major influenza pandemics occurred in the last

:ury, affecting up to forty percent of the world population.
The Avian Flu threat at the turn of this century indicates another
pandemic is imminent. Every facet of society must prepare for
the potentially devastating effects, including our nation's military
forces. The U.s. Pacific Command (USPACOM) has the critical mis
sion of protecting its warfighters and providing defense support
to civil agencies and allied nations in the Asia-Pacific region, pre
dicted to experience an early outbreak. Currently, USPACOM and
its Components do not possess tools or methods to accurately
predict the spread and impact of infectious diseases on its forces.
Alion Science and Technology and the Office of Naval Research
have teamed to develop the Toolkit for Operational Medical
Modeling (TOMM). The primary system objectives, as defined by
USPACOM, include:

• Accurately predicting the spread of an infectious
disease outbreak from a selected location in the Area
of Operational Responsibility, based on all relevant
factors;

• Providing recommendations for resources required
versus resources available to implement the desired
infectious disease response plan;

• Incorporating effects of all relevant intervention
techniques;

• Providing insight on the secondary and tertiary effects
of capability and readiness of military forces and
missions as a result of the disease spread;

• Providing insight into the effect on civilian agencies

and organizations;

• Rapidly updating disease parameters and run analyses
that supports course-of-action comparisons and
decisions; and

• Interoperating with relevant real-world and exercise
networks, systems, and architectures.

TOMM will be a web-based, course-of-action analysis system
capable of simulating and predicting the effects of infectious dis
eases on military forces and resources. This paper will provide a
project overview, required capabilities, development plan, archi
tectural overview, assessment strategy, and future implications.

Distributing Integration & Test for
Homeland Security

William H. Crain
Contractor, Gestalt LLC
JointTechnology Simulation Division
Joint Technology Training Group
Joint Warfighting Center
US Joint Forces Command, Suffolk, VA

Abstract. The importance of simulation to the Department of
Defense (DoD) and Home Land Security (HLS) increases each day
as the need to experience, evaluate, and employ mission respon
sibilities in increasingly diverse, complex scenarios is confronted
by a constantly over-burdened and dwindling supply of money,
manpower, and time. Simulations boasting state-of-the-art
technology are rare, and funding to upgrade or replace legacy
simulations is even harder to come by.

Legacy software systems, some with lineage going back de
cades, are often monolithic applications closely coupled to their
host operating system. Interaction between simulations is via
network interface protocol; very few interact directly. Capabili
ties and benefits of today's enterprise computing technologies
are lost here as these systems liken back to the day of a single
application executing on a single computer for the purpose of
a single user. To make matters worse these systems, best classi
fied as engineering systems due to their scant documentation
and steep operation learning curves, are maintained by software
engineers cloistered in small caches with defense contractors
and academia.

All in all there are few professionals that have the experience and
know-how to maintain and operate these systems. Once more,
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iulation centers that host simulation events are engaged at full

-"'oacity. The addition of a few more computers, a bit more network
,dwidth, or a few more people is hardly noticed. To do more re-

-;,es more computers, larger network bandwidth, and more person
with the requisite skill set to make it all come together. Time and
.. urces to support integration and test requirements just don't
'. This paper illustrates how simulation software modifications at
')te locations can correct serious deficiencies and add vital new

""ncements while benefiting from essential system integration
rest using existing network infrastructure and remote computer

c:s.:,ets, enabling capability where none exists today.

Integrating PMESII Planning & Experimentation
for Wargaming

Chaturvedi, PhD.
:iue University

-"-e Mun Foong; Brian Armstrong; Michael Cibulskis
'-',ulex, Inc.

;-il Shreve; Daniel Snyder; Paul Everson
iii:'l. Allen Hamilton

ract. Experimenting with effects based operations involves inte
19 planning across diverse domains and spanning local to global
=s. Providing a comprehensive planning framework requires a
from the traditional, single-scope, military strategy experiments
actics simulations. An integrated planning environment is a
(-sided approach that allows a user to plan the actions of any
'" in the environment and design a media campaign at any scope,

r' as a national government, military force at a given echelon, key
er, or organization.

_iY providing an integrated planning and experimentation environ
,·"nt, plans are developed at various levels of granularity, composed

playbooks, stored in a database, chosen as part of a course of
-,ion (COA), used to instantiate an experiment, analyzed with respect

:her courses of action, and then further refined based on the
>lysis. Other players can merge or mix playbooks stored within the
ubase, allowing for the rapid creation of new COAs and facilitating

experimentation and learning of effects based concepts.
paper describes an Integrated Planning and Experimentation

;qework composed of core simulation technology consisting of the
C"-ltnetic Environments for Analysis and Simulation and the Integrat

Gaming System, and integration technology following a Society
Systems (SoS) that integrates simulations executing across the

1- "let into a single experimentation environment. This framework
51;" "Ated COA development and subsequent wargaming in order to

study campaign planning investigating complex security challenges
configured for a specific regional context.

A Strategy for Validation of
Homeland Security Simulation Systems

Eugene Nielsen,Terra Elzie, Don Anderson, Rick Pabst
DDL OMNI Engineering, LLC

Abstract. While under contract to the Virginia Modeling, Analysis
and Simulation Center (VMASC) in 2004, DDL OMNI Engineering
developed a strategy for validation of Homeland Security simulation
systems. This paper addresses how the strategy was developed, the
writing of the validation plan and validation test cases to support
that strategy, and the execution of results validation. The uniqueness
of this effort was that the evaluation was done on existing mature
simulation systems originally focused on warfighting but repackaged
and refined for civil emergency response activities. This uniqueness
and the relatively short timeframe allotted for validation necessitated
using a flexible approach while developing the validation strategy.

Emergency Management Conceptual Model

Heather Warren Noell, Analyst
Evidence Based Research,lnc.

Abstract. Emergency responders have the difficult task of compre
hending and integrating disparate information sources, new proto
cols, and complex relationships between agencies, which can impede
their ability to respond to a disaster. The Emergency Management
Conceptual Model (EMCM) enables greater usability and understand
ing of the complex relationships, states, and behaviors represented
in the National Response Plan. Additional information was gathered
through exercise observation, interviews, and the study of other local
and state emergency response plans. The EMCM details specific be
haviors for each entity present in an emergency response. The model
is constantly evolving in that as protocol changes and resources shift,
the model must also be updated to represent reality. Currently, the
model is being expanded to include specific resources, response
time, mobility assets, and location for those entities in the Hampton
Roads area of Virginia; however, similar adaptations could be made to
incorporate any area of the country. The conceptual model serves as
the blueprint for the development of a fully functional simulation of
emergency response, which could be used by Federal, State, and Local
emergency responders for training and analysis, resulting in greater
effectiveness, increased efficiency, enhanced comprehension, and
improved coordination. Possible uses include a simulation for table
top exercises, a training aid, a simulation of virtual exercise players, or
an analysis tool.
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CAB: A Tool for Interoperation Among Cognitive
Modeling Architectures

Donald Benton, Wayne Zachary, Jean-Christophe LeMentec
CHI Systems

Abstract. The rapid technology development for modeling and
simulating human behavior and cognition has resulted in broad
incompatibilities among underlying architectures and spe-
cific models. At the same time, there is growing application of
cognitive models in defense/aerospace, healthcare, and training
systems. Such practical uses, however, require greater ability to
'use existing cognitive models and model components, and to
Jmpose new and complex applications more cost-effectively

from existing ones wherever possible. In other software do
mains, analogous problems have been solved through standards
and/or introduction of"middleware."The Cognitive Architec
ture Bridge (CAB) represents a new'middleware' approach to
providing multiple levels of interoperability and composibility
between and among cognitive architectures and model-com
ponents of specific cognitive models. CAB allows capabilities
from heterogeneous models and modeling architectures to be
integrated into a single "virtual" cognitive model, through a set
of standardized interaction declarations and a common run-time
infrastructure. Importantly, existing cognitive agent engines and
architectures can be made CAB-compliant through a one-time
adaptation to support the CAB application program interfaces
(APls). Initial implementation of CAB has led to practical applica
tions, including a software agent for high-level data fusion.

Applications of Visualization Software for
Mathematics Education

Sarah Daugherty;Yuzhong Shen
Virginia Modeling, Analysis, and Simulation Center, Old Dominion
University
Department of Electrical and Computer Engineering, Old Domin
ion University

I>stract. Graphical representations such as figures, illustrations,
... nd diagrams playa critical role in mathematics, and they are
equally important in mathematics education. However, graphi
cal representations in mathematics textbooks are static, i.e., they
are used to illustrate only a specific example or a limited set of
examples. By using computer software to visualize mathemati-

cal principles, virtually there is no limit to the number of specific
cases and examples that can be demonstrated. However, we
have not seen Widespread adoption of visualization software in
mathematics education. There are currently a number of soft
ware packages that provide visualization of mathematics for
research and also software packages specifically developed for
mathematics education. In this study, we first conducted a survey
of mathematics visualization software packages, summarized
their features and user bases, and analyzed their limitations.
We focused on evaluating the software packages for their use
with mathematical subjects adopted by institutions of second
ary education in the United States (middle schools and high
schools), including algebra, geometry, trigonometry, and calculus.
We found that cost, complexity, and lack of flexibility are the
major factors that hinder the widespread use of mathematics
visualization software in education. Second, we determined top
ics in mathematics, suitable for visualization, which will provide
the most effective educational experience for users. Also, we
discussed some issues that must be addressed in mathematics
visualization software user interface design. Methods of receiv
ing user inputs and parsing user inputs are the main challenges
faced in user interface design.

Playing Mind Games:
Applying Augmented Cognition to Serious Games

Dr. Julie Drexler, Peter Smith, Lee Sciarini, and Dr. Denise Nichol
son
Institute for Simulation and Training, University of Central Florida

Abstract. Recently, AugCog science and technology (S&T) has
begun to emerge in the entertainment industry. Videogame
companies appear to have realized the potential ability to
increase the level interaction and immersion through the use of
innovative interfaces that leverage computational methods and
state-of-the-art non-invasive neurophysiological sensing tech
niques such as electroencephalographic (EEG) signals, electro
myography (EMG), and eye tracking. Although many of the new
entertainment ideas are still in their infancy, AugCog techniques
are being employed to explore development of videogames.

To date, AugCog 5&T has shown the greatest influence in the
area of videogame design, although, some game systems are
employing AugCog sensor devices directly. Relatedly, Games
for Health, a division of the Serious Games Initiative, has con
ducted an investigation on the potential use of videogames for
providing cognitive exercise and Nintendo has even developed
a product line of"brain training" games that have proven to be
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:1ely popular.

ldvances are made in the AugCog field, new opportunities for the
=rtion of AugCog S&T into the into the multi-billion dollar video

,'ne industry are inevitable. Accordingly, this work will discuss the
rent uses of AugCog S&T in the videogame field, the capabilities of

sesing technologies for entertainment applications, and the future
direction of AugCog for videogame applications.

fidelity Versus Cost And It's Effect On
Modeling & Simulation

Duncan
dence Based Research

;tract. Fidelity and cost are intertwined in any model or simula-
I, but how does one affect the other? As with most simulations,
nan factors are present from development through acquisition to
end users perception of the simulation fidelity. This paper begins

examine the relationship between cost and fidelity and how the
nan perception affects the two. In addition to fidelity and the cost

U ii'eot, the author begins the exploration of the concept of a theo
call 00% fidelity and its relationship to the perceived fidelity of the
user.

Simulation And leadership Competencies

id O. Hassell
"dia.it Inc

tract. The US military remains very interested in producing
':Jest leaders. To accomplish this goal, leaders are systematically

ned and educated to build experienced service men and women
',0 can then make decisions and perform actions based on prior
iowledge and understanding of the current situation as it relates
orevious experiences. Which areas on which to focus that training

a; 'j education have led to modeling and descriptions of what com
pi 'encies are needed for leaders. How the leaders then acquire those
ici"ntified competencies and further, when and how they provide the

ining/education of those competencies are then issues resolved
i.i1 pedagogy program choices. Advances in technology and meth
S, particularly with respect to simulations, are allowing stake hold-
to create experienced leaders with very large experience bases

;(Ied in scenario based game-like role playing simulation.

Simulation and Visualization Enhanced
;,gineering Education: The Stiffness Matrix Method

Module for Structural Analysis Course

Ahmed Mohammed, Duc T.Nguyen and Sushil K. Chaturvedi
Old Dominion University

Abstract. Existing macromedia FLASH software, which has extensive
and exciting simulation and visualization capabilities, are utilized to
develop the "Stiffness Matrix Method" (SMM) module, which is one of
the topics covered in a Structural Analysis I course, offered at the ju
nior level at Old Dominion University.The developed software (under
FLASH environment), including tutorials to explain all necessary theo
retical background, formulas, step-by-step computerized procedures,
and numerical examples, is presented in a simple user-friendly, visual,
and interactive environment to enhance students' learning. Due to nu·
merous graphical visualization and simulation examples embedded
in the module, it is expected that the developed software package wil
be a valuable tool for both students and instructors. Furthermore, as
a byproduct, the developed software package can also be used as a
"research tool" in addition to its intended application to engineering
education.

Design and Development of Educational MMOG's

Peter Smith, Tim Holt, Dr. Clint Bowers, Dr. Jan Cannon-Bowers and
Rachel Joyce
Institute for Simulation and Training, University of Central Florida

Abstract. Starting with the idea that an engaging multi player game
can serve as an effective adjunct to traditional teaching methods,
resulting in improved learning of targeted materials and enhanced
motivation to remain in science and engineering, a designed method
ology for educational Massively Multiplayer Online Games (MMOGs)
has been developed.

One of the biggest challenges was how to quickly and cheaply inte
grate educational content into the proposed MMO game. Designs
based on deep integration of educational content and concepts
proved to be difficult to design and create, and often "broke"the gamE
design creating gameplay that didn't make sense or have much enter
tainment value.The main challenges were to not let the game content
compromise the educational content nor the educational content
compromise the game content.

This challenge led to the development of the hybrid game concept
where the educational content is separated from the MMO game
content. This separation is accomplished by placing it in an external
Web 2.0 environment. With this approach, the educational content is
kept rooted in traditional pedagogical methods, while allowing easy
integration into the game with some creative story telling. Develop-
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ment of the game (MMO) and educational (Web 2.0) content
then becomes a set of almost parallel tasks which accelerates
development plus greatly simplifies the task of integration.

Emergency Response Virtual Environment
for Safe Schools

Ayman Wasfy;Teresa Walker
Hampton University

interface. ERVE incorporates live camera and sensors feeds and
can be integrated with other simulations such as chemical plume
simulation. The system is integrated with a Geographicallnfor
mation System (GIS) to enable situational awareness of emergen
cy events and assessment of their effect on schools in a geo
graphic area. ERVE can also be integrated with emergency text
messaging notification systems. Using ERVE, it is now possible
to address safe schools' emergency management needs with a
scaleable, seamlessly integrated and fully interactive intelligent
and visually compelling solution.

Abstract. An intelligent emergency response virtual environ
ment (ERVE) that provides emergency first-responders, response
planners, and managers with situational awareness as well as
training and support for safe schools is presented. ERVE
incorporates an intelligent agent facility for guiding and assist-

'1 the user in the context of the emergency response opera
Jns. Response information folders capture key information

about the school. The system enables interactive 3D visualization
of schools and academic campuses, including the terrain and
the buildings exteriors and interiors in an easy to use Web-based
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NORTHROP GRUMMAN--
Northrop Grumman
Northrop Grumman Corporation is a $30 billion global defense
and technology company whose 122,000 employees provide
innovative systems, products, and solutions in information and
services, electronics, aerospace and shipbuilding to government
and commercial customers worldwide.
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Prosoft
Founded in 1984, PROSOFT is an ISO 9001-certilied business that
provides a full range of superior engineering and professional
services to customers in the Federal marketplace. With Corpo
rate Headquarters in Virginia Beach, VA, PROSOFT has over 380
employees in locations around the globe. For more than 24 years,
PROSOFT has developed and nurtured a reputation as a partner
and trusted advisor to its clients. We have proven success in
managing large, complex technology oriented programs and in
offering innovative, ground-breaking solutions to our customers.
Through countless advances and shifts in technology, PROSOFT
has maintained its reputation as an expert in change manage
ment and its ability to bring together the right technologies,
techniques, methods, innovative ideas, and skilled employees to
solve customer problems with cost effective results on time.ln
the M&S arena, PROSOFT provides software and scenario devel
opment services for the Joint Analysis System (JAS), a joint multi
force, theater warfare simulation used by the USJFCOM Joint
Innovation and Experimentation Directorate (J9).JAS enables
decision makers to predict and analyze the results of campaigns,
experiments, actions and decisions that can lead to reduced risk
involving impending battlespace decisions and actions

Vlr~:r(:ua
Best State

for Business

Virginia Economic:: Development Partnership
(VEDP)
Virginia's dynamic workforce, excellent quality of life, strategic
East Coast location, and pro-business climate make the Com
monwealth a great place to do business. Don't take our word for
it. Just ask Forbes.com, CNBC, or Pollina Corporate Real Estate,
Inc.; each have ranked Virginia lirst in the most comprehensive
and impartial studies to date evaluating America's Best States
for Business. Virginia's assets in the modeling and simulation in
dustry including, the Virginia Modeling, Analysis and Simulation
Center (VMASC), the Emergency Management Training, Analysis
& Simulation Center (EMTASC), and U.s. Joint Forces Command
(USJFCOM) have the Commonwealth positioned to lead the
nation in Modeling and Simulation. For more information on
Virginia as a business location, please visit us at www.YesVirginia.
org.

Gold Sponsors

NASA/langley
NASA's booth features elements from
two of the conference tracks: Trans
portation and Education.The agency
uses modeling and simulation tools
to design, test, and reline many of
its mission components. One of the
tools used to model and simulate real
air space systems, the Air Traffic Operations Laboratory, will be
represented at the booth. To help achieve the goal of inspiring
the next generation of explorers, NASA and its partners have
developed interactive computer programs that enable new ways
of learning. Several of these computer-based learning tools will
be on display and information about how to access them will be
available. NASA personnel will staff the booth during all regu
larly scheduled exhibit hours.

Silver Sponsors

/LOCKHEED MARTIN

lockheed Martin
Lockheed Martin Simulation, Training & Support (STS) is a leader
in the development of military training and simulation solu
tions, producing air, ground and maritime systems for customers
worldwide. Major programs include: F-35 Lightning II aircrew
and maintenance training, U.s. Marine Corps presidential heli
copter training, C-130 Aircrew Training Systems, Aircrew Training
and Rehearsal Support for Air Force Special Operations Forces
and Combat Search and Rescue aircrews, Warlighter Simulation



World Conference '07
Jaming system, National Training Center - Objective Instrumenta
system, United Kingdom Combined Arms Tactical Trainer, Close
bat Tactical Trainer (CCTTl, CCTT Reconfigurable Vehicle Simula-

',nd Virtual Combat Convoy Trainer. Logistics and test equipment
),c:jrams include F-35 Autonomic Logistics Information System, and
~he J.K. Ministry of Defence Joint Asset Management and Engineer
'ng~ystem.With more than 2,600 employees, STS is headquartered in
Jrla!do, with locations in Fort Worth,Texas; Huntsville, Ala.; Little Rock
,FB, Ark.;Tyndali AFB, Fairborn, Ohio; Hulburt Field, Fla.; Albuquerque,
UVi. Washington, D.c. and the U.K.

Bronze SpQl.:lsors

30QZ IAllen IHamilton
,z Allen and Hamilton
Allen Hamilton has been at the forefront of management

.. ulting for businesses and governments for more than 90 years.
" .(jrating the full range of consulting capabilities, Booz Allen is the
on' iirm that helps clients solve their toughest problems, working by

side to help them achieve their missions.

C~aF?~~~~
The Best Call Chesapeake Home'"

of Chesapeake
est Call Chesapeake Home!

.gnized by Money Magazine as one of the best places to live in
dca. Among the five safest cities of its size in the country. Excep

tiorFI school system with a balanced mix of academics and athletic
proc rams. A diverse mix of job opportunities ranking Chesapeake
amclg the top 25 cities for job growth.

'rorks
Marketing & Media Production Resource
orks Media is the creative services, marketing and media produc
.ompany selected by VMASC and MODSIM. With over 17 years
ience we are staffed and equipped to support a wide range of

Video & Audio production requirements. Earworks Media specializes
in custom productions for specialized target audiences. With a full
range of creative and technical capabilities we offer a cost effective,
seamless process.

Our staff and associates have contributed to USJFCOM Industry Days
07, AUSA Annual Meeting, The Navy League Sea Air Space Show, and
The Millennium Challenge Exhibition. We have created specialized
marketing materials for General Dynamics, ACT/NATO,The Naval
Media Center, COMOPTEVFOR, USAREC, and many others. Private sec
tor slients include leading national advertising agencies, Canon, Stihl,
Norfolk Southern, Home Depot and many others!

Eastern Virginia Medical School
Eastern Virginia Medical School (www.evms.edu)
is an academic health center based in Norfolk. Its
mission includes educating 1,000 medical and
health professions students and 325 residents,
providing patient care throughout the Hampton
Roads region and conducting over $30 million an- EASTERN VIRGINIA
nually in sponsored research. MEDICAL SCHOOL

GEN-R - L ~~4",,"," ~ "*'IIICSL.. At- '"" 1Il-."!,. iI .. Jr - ,,\, ,

Information Technology

General Dynamics Information Technology
General Dynamics Information Technology delivers the strength of
information technology (IT) to our customers across the defense,
intelligence, homeland security, federal civil and commercial sectors.
As a trusted systems integrator for more than 50 years, General Dy
namics Information Technology manages large-scale, mission-critical
IT programs through the integration of forward-looking technology,
strategy, domain-understanding and management.

The Hampton Roads Economic Development Alliance
The Hampton Roads Economic Development Alliance (HREDA) is
the region's lead economic marketing organization in the promo
tion of Virginia's Hampton Roads as a nationally and internationally
recognized center of innovation in the Modeling & Simulation (M&S)
industry. For regional answers affecting tomorrow's industry, contact
HREDA today!
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Hampton Roads Partnership
The Hampton Roads Partnership is a public-private non-profit
focusing on making Virginia's Hampton Roads region more eco
nomically competitive.

HAMPTON ROAOS

Research Partnership

Hampton Roads Research Partnership
The Hampton Roads Research Partnership is a regional consor
tium of universities, federal labs and a research institute dedicat
ed to promoting collaborative research as a means for technol
ogy based economic development.

·:,1 ;:

The Hampton Roads Technology Council (HRTC)
The Hampton Roads Technology Council (HRTC) is the technol
ogy nerve center for the southeastern region of Virginia named
Hampton Roads. HRTC is a member-driven non-profit organiza
tion that provides educational programs, networking opportuni
ties and industry information to the region's high-tech compa
nies. By linking Hampton Roads'technology businesses with
investors, legislators, educators, support organizations, and other
critical resources, HRTC hopes to reach its mission of accelerating
the transformation the region and its technology companies into
world-recognized technology leaders.

-MS&T Magazine
MS&T is the simulation industries first dedicated publication,
in print since 1985.lt has pioneered and promoted the use of

. ''.

simulation as a major defense game changer since the earliest
days of force on force laser based and flight simulation to today's
networked, multi player,joint operations scenarios. Produced by
people who have 'been there and done it,' both in the military
and in industry, it continues to lead the simulation discussion
amongst today's community. MS&T is proud to support this first
MODSIM World and we wish all participants an enjoyable and
valuable event.

CrtII' of Newport News· Dep¥tffifmt oJ Dcve!opmgnt • 2400 Washington Avenue, Third HOQ:f
Newport News, VA 23607 -1157} 92&.$428 - (800) A-SlTE4U • www.newpOitneWS.Ia.cori1

The City of Newport News
Newport News, Virginia offers a business environment of excep
tional quality, plus a highly competent technical and professional
workforce, in Hampton Roads, a nationwide leader in modeling
and simulation. Newport News companies currently engaged
in sophisticated M&S include Alion Science and Technology,
C-squared Technologies, Jefferson Lab and Northrop Grumman
Newport News.

PC .. JUm
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Deparunent ()

City of Portsmouth
Portsmouth, one of the oldest cities in Virginia, is experiencing
unprecedented revitalization. With its new high-tech office park
neighboring United States Joint Forces Command, the heartbeat
of the modeling and simulation industry in Hampton Roads,
Portsmouth offers a strategic location that connects businesses
with the world.
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olk's Technology Corridor
"he Harbour View submarket of Northern Suffolk is emerging as a
egicnal center of excellence for modeling and simulation technology.
i-he u.s. Joint Forces Command and many innovative high tech firms
desi')n, test, and implement advanced computer simulations for both
Ihe (lilitary and private sector
app ,cations.
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Virginia Modeling, Analysis,
and Simulation Center

TRH Virginia Modeling, Analysis, and Simulation Center
The Virginia Modeling, Analysis, and Simulation Center (VMASC) is a
rnu!U-disciplinary modeling, simulation and visualization collabora
tive :esearch center managed through the Office of Research at Old
Dorninion University.VMASC supports the University's Modeling and
SilTildation (M&S) graduate degree programs, offering multi-disciplin
ary ",&S Masters and Ph.D. degrees to students across the Colleges of
Eng; Jeering and Technology, Sciences, Education, and Business. With

than one hundred industry, government, and academic mem
iac: ,jMASC furthers the development and application of modeling,

ation, and visualization as an enterprise decision-making tool
Inn''Ylp'''lt
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SPECIAL AI\OUT
VIRGI,'iIA BEACH'

WHERL THE BEST INVEST

1fHampton
~on, a waterfront city in southeastern Virginia, is home to a suc-

cessful and growing modeling and simulation industry. Over 60 M&S
companies employing over 1,100 contribute to the success of this
industry in Hampton. Combine Hampton's location and top-notch
business parks, and it is easy to see why Hampton is a great location
for M&S businesses.

City of Norfolk
Norfolk's development-friendly urban attitude is energized by col
laborative ingenuity and unique assets. World-class cruise center;
sparkling residential projects; new research centers; mixed-use towers;
logistically-smart office parks; and business programs. Refreshing
lifestyle with recreational waterfront; glamorous performance venues
plus Virginia's premier art companies, the region's hip restaurant &
visual arts scene.

RhinoCorps
RhinoCorps offers specialized scientific and technical expertise fo
cused on areas of modeling and simulation; customized software, and
web application development; and provides specialized scientific and
engineering services across the spectrum of research, development,
test and evaluation (RDT&E). Founded in 1998, RhinoCorps is an 8 (a)
certified SDB with Headquarters in Albuquerque, N.M.

Merchandising Sponsors

Continental Properties
forterra

Hampton Roads Convention and Visitors Bureau
JfCOMJ9

Mymk
NATO ACT

Ternion Corp

55 ~r
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ODSIM World 2007 is led by the Center for Pl.lblk/Private Partnership, Inc. «(P3). CP3 is organized and operated to enhance regional coopera
'::;n and promote economic improvement in the Hampton Roads, Virginia region by developing, promoting, facilitating, and implementing oppor
''lities for partnering federal, state, and local governmental entities, including the military, and privately-owned business entities. CP3 is estab
.led an a non-profit organization under Section 501 (c)(6) of the federal income tax code.

C. Arent members of CP3 include:
JV;i:hael Adolphi
IVi; Adolphi is a co-founder and the Executive Vice-President of Professional Software Engineering, Inc. (PROSOFT). He serves as co-chair for this
yer's MODSIM World conference.

f3i'. Younger
IV!:. Younger is a co-founder and the Vice-President/Chief Operating Officer of MYMIC LLC He serves as co-chair for this year's MODSIM World con
fe2nce.

'te McGinnis
McGinnis is the Executive Director of the Virginia Modeling, Analysis, and Simulation Center (VMASC) and the Program Chair for MODSIM World

2' )7.

nCi Dickens
Dickens is the President and Chief Executive Officer of the Hampton Roads Partnership, a charter participant of MODSIM World.

!~I Fosdick
Fosdick is the Technical Director for Northrop Grumman Mission Systems. He is the Deputy Program Chair for MODSIM World 2007.
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INSIDER NEWS

EVMS-ODU team licenses first
invention
Virtual stethoscope heads to Texas company

ERICK SORICELLI
Monday August 27,2007

A team of medical modeling and simulation researchers from Eastern
Virginia Medical School and Old Dominion University announced last week
that they had licensed their first invention, a virtual stethoscope, to
Cardionics Inc., a Webster, Texas, medical manufacturer.

The Virtual Pathology Stethoscope, or VPS, is an invention from the
National Center for Collaboration in Medical Modeling and Simulation, a
joint venture of EVMS and ODU. The VPS is a training device used to
simulate the sounds of a human body's circulatory and respiratory
systems. The device joins others in Cardionics' product line used for
auscultation, or listening to the sounds made by the body's internal
organs.

Cardionics president Keith Johnson said the company expects to start
selling the VPS by next year.

The device's ideal use is on standardized patients, or actors who pretend
to be sick. Medical school students work with the actors to learn
interviewing and patient diagnostic skills.

EVMS uses SPs through its Professional Skills Teaching and Assessment
Center. Staff from that center approached researchers at ODU three
years ago about enhancing student training, which is how the VPS was
first conceived.

"This program uses trained actors to simulate 600-650 different
conditions," said Donald Combs, EVMS' associate dean for planning and
health professions, and a co-director of the National Center. "We've
started with some fairly common medical conditions. Any sort of heart or
lung disease that could be picked up by sound can be simulated."

The VPS licensed to Cardionics allows an SP to use hidden controls to
track the stethoscope's head and tell the system what sounds should be
played. This allows a perfectly healthy person, acting as an SP, to
simulate a heart or lung condition.



The "SP-triggered VPS" is a variation of the original invention, which was
deemed too expensive for commercial use. The original, a "tracked VPS,"
had a sensor that tracked on the body where a stethoscope head was
placed, in order for the right sound to play.

Cardionics has a number of electronic stethoscopes in its product line. It
also sells instructional CD-ROMs, medical manikins and other sound
simulators.

The company's stethoscopes sell in the hundreds of dollars, but Johnson,
of Cardionics, said the VPS will likely sell for more than that. A price
hasn't been determined.

"This differs a little bit from anything else we have," Johnson said.

The National Center was established in 2001. Its primary focus is on
creating medical mod-sim products that are suitable for commercial use.
The center is one of several partnerships between EVMS and ODU.

Earlier this month, EVMS and ODU signed an agreement that establishes
a four-person executive committee to oversee existing partnerships and
develop new ones. EVMS provost Gerald Pepe and ODU provost Thomas
Isenhour are on the committee. Pepe and Isenhour will choose the
remaining two members from each school.

A service of Richmond.com
All material ©1999-2007 by Richmond.com or its partners. All rights reserved.



RESEARCHERS FROM ODU AND EVMS
SHOWCASE NEW MEDICAL TOOL

A team of modeling and simulation researchers from Old Dominion University
and Eastern Virginia Medical School made a big impression with a simple
concept at the 4th annual Advanced Initiatives in Medical Simulations (AIMS)
Conference and Congressional Exhibition May 8-9 in Washington, D.C.

The new tool that the team exhibited is a stethoscope, but a very smart "virtual
pathology stethoscope" the researchers call the VPS. It can simulate sounds of
the circulatory and respiratory systems to help medical students recognize the
telltale sounds of sickness.

"Our demonstration was definitely the hit of the various displays," said Rick
McKenzie, associate professor of electrical and computer engineering and a
researcher at ODU's Virginia Modeling, Analysis and Simulation Center
(VMASC). McKenzie is heading up the "augmented reality" stethoscope project
together with Dr. Thomas Hubbard of EVMS's Theresa A. Thomas Professional
Skills Teaching and Assessment Center.

Rep. Patrick Kennedy of Rhode Island, the son of Massachusetts Sen. Edward
Kennedy and a champion of health care issues in Congress, spent an extra
measure of time at the VMASC-EVMS demonstration and had good words for
the project when he addressed the full AIMS conference, according to McKenzie.

"There were several people who wanted to buy the technology immediately,"
added Mark Scerbo, professor of human factors psychology at ODU and a
collaborator in medical modeling with researchers at VMASC.

Medical schools for decades have trained doctors-to-be by using what is known
as a standardized patient (SP). This is an actor skilled at pretending to be sick.
The SP is able to report symptoms of a particular ailment. In working with SPs,
medical students improve their interviewing skills and gain the medical judgment
they need to diagnose ailments.

"Trouble is, when you put the stethoscope to the standardized patient, you find
that he is healthy," Scerbo said. "Our augmented stethoscope simply substitutes
pathological sounds for healthy sounds."

In other words, the SP reports and portrays symptoms of a particular ailment and
when the medical student puts the augmented stethoscope to the SP's body, the



sounds that the student hears provide evidence that can support the diagnosis.
The audio menu includes pathological sounds recorded from actual patients.

The ODU-EVMS team took an SP from Hampton Roads, Patrick Walker, with
them to the AI MS conference and was able to demonstrate exactly how the
process works. "We had the only exhibit that used a genuine SP and we had a
very successful showing," Scerbo reported.

"Many displays at the conference were very graphic and visually focused, but
ours was personable and interactive," MacKenzie said.

Both Kennedy and Virginia 4th District Rep. Randy Forbes took time to test the
stethoscope on Walker. When they listened at his neck, they heard the cyclic
whooshing sound of plaque-restricted blood flow through the carotid artery.
When they listened to his chest, they heard crackling sounds in the lungs, a sign
of pneumonia or congestive heart failure.

Forbes, the chair of the Congressional Modeling and Simulation Caucus,
expressed interest in learning more about medical modeling and simulation work
going on in his 4th District, which includes Suffolk, where VMASC is
headquartered.

ODU and EVMS have joined forces to form the National Center for Collaboration
in Medical Modeling and Simulation, which has attracted national funding and
national media attention. An article late last year in Mechanical Engineering
magazine focused on one of the products of the collaboration-a virtual
operating room. This immensely complicated system, which can be used to train
surgeons and other operating room personnel, utilizes ODU's Cave Automatic
Virtual Environment (CAVE).

A primary mission of VMASC is to create modeling, simulation and visualization
applications that are practical enough for commercial development, and this is
where the virtual pathology stethoscope shines.

McKenzie said the team's original VPS is very high-tech, but too expensive for
broad use. This first system is called "tracked VPS" because it includes a sensing
component that tracks on the body where the stethoscope's head is placed so
the appropriate sound recording can be cued. The team received a patent for the
"tracked VPS," but then moved on to improve the system's practicality.

The economical version is "SP-triggered VPS," for which another patent has
been obtained. This is the system that was demonstrated at the AIMS
conference, and for it the SP uses hidden controls to track the stethoscope's
head and tell the system what sounds should be played. The second system is
more economical because it does not have the automatic tracking component.



Preliminary tests with students at EVMS have been promising, McKenzie said.
One series of tests reported in a paper written by McKenzie, Hubbard and other
colleagues showed that the augmented standardized patient system is
"statistically significant in providing a valid assessment tooL"

The project team also includes John Ullian and Gayle Gliva-McConvey of EVMS
and Hector Garcia, visualization lab manager for VMASC.

AIMS is a coalition of individuals and organizations committed to promoting
medical simulation as a way to improve patient safety, reduce medical errors and
lower health care costs.

This article was posted on: May 14, 2007

• Return to News of the Week
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ModSim expo's turnout exceeds expectations
By JON W. GLASS, The Virginian-Pilot
© September 12,2007
Last updated: 9:46 PM

VIRGINIA BEACH

Industry members looked to make contacts and land business deals. Academics and government officials came to
share the latest in research and practice in computer modeling and simulation.

In all, more than 500 people showed up Tuesday for the region's first ModSim World Conference and Expo, with
last-minute sign-ups causing a line that delayed the start by 20 minutes.

It was a problem that brought smiles to local organizers. They hope the three-day event - meant to showcase how
modeling and simulation are being used in medicine, transportation, education, homeland security and defense - will
help brand Hampton Roads as an international hub for the technology.

The turnout at the Virginia Beach Convention Center

exceeded expectations. Organizers would have considered 300 participants a success. Speakers for panel
discussions came from across the nation as well as such countries as Sweden, Spain, the United Kingdom,
Australia and South Korea.

"To have in excess of 500 for a brand-new conference is a big deal," said Mike Robinson, director of programs
advancement for the Virginia Modeling, Analysis and Simulation Center, or VMASC, an Old Dominion University
research center and a conference organizer. "It's very exciting to know we can draw that many people."

Paid admissions and industry and government sponsorships are expected to raise around $220,000 - enough to
cover expenses and leave seed money to plan next year's conference, Robinson said.

At a time when mid week business has started to slack off for Beach hotels, attendees booked nearly a quarter of
the neighboring DoubleTree Hotel's 292 rooms, said general manager Christine Geist.

"It's been great business for us," she said.

Mike McGinnis, VMASC's executive director, said ModSim World - combined with three conferences earlier this year
on modeling and simulation in Norfolk, Chesapeake and Hampton - should pump about $2.5 million into the
economy for such things as hotel rooms, restaurant meals and rental cars.

"It's only going to get bigger and better," McGinnis said.

In Hampton Roads, modeling and simulation has grown into a $400 million-plus industry. Defense and aerospace
contractors working with the military's Joint Forces Command in northern Suffolk and with NASA Langley Research
Center in Hampton comprise a large part of the market.

But other uses are emerging, including simulations to train medical students, help emergency responders prepare
for disasters and assist transportation planners in moving traffic and freight.

Most of the approximately 30 exhibits at ModSim World still leaned heavily toward defense and homeland security.
Such heavy hitters as defense contractors Lockheed Martin, Northrop Grumman and General Dynamics had
displays.

"If our competitors are going to be here, we've got to be here - we can't afford not to be," said Mark Gerasch, senior
director of business development, training and engineering for General Dynamics Information Technology.

"All of the main players in the industry are here, which is why we needed to be here," said Mark Espenant, manager
of new product development for CAE, a Canada-based company. His firm, which is considering setting up an office
in Hampton Roads, displayed a simulation that included a terrorist-caused train derailment, developed to help
Vancouver officials plan for hosting the 2010 Winter Olympics.

9/13/20073:15 PM
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Inaugural conference touts
emerging technology
Modeling and simulation gets its own world expo in
Virginia Beach next month

Michael Schwartz
Monday August 27,2007

Organizers of the inaugural MODSIM World Conference and Expo aren't
worried about having a huge turnout.

For the first year of a conference focusing on a technology that the
average person has never heard of, quantity is not really the point.

The conference, which will take place Sept. 11-13 at the Virginia Beach
Convention Center, will bring together modeling and simulation experts
from various disciplines and countries to better understand how the
emerging technological field can be used in decision-making and problem
solving in more than just the U.S. Department of Defense. At the same
time, organizers hope MODSIM World will further buoy efforts at labeling
Hampton Roads the nation's, if not the world's, center for modeling and
simulation.

The conference theme is "Enable decision-making in a rapidly changing
world" and it will focus on four industry tracks - medicine, transportation,
homeland security/defense and education/training.

A fifth so-called cross-cutting track will be game-based technology or
serious gaming and how it leads to interoperability between the four
prime tracks.

The three-day event will feature exhibits from more than a dozen groups.
And the keynote speaker will be Gary Klein, a founder of naturalistic
decision-making, a discipline that closely analyzes how humans make
decisions.

MODSIM World is the brainchild of Bill Younger and Mike Adolphi who
were prompted by an M&S academic impact study to conceive such a
conference.

Younger is co-chair of the conference and vice president, COO and co
owner of Mymic, a Portsmouth-based M&S firm.

Adolphi is the other co-chair, and co-owner, executive vice president of



Prosoft, a Virginia Beach-based M&S and systems engineering firm.

The vision they have for M&S in Hampton Roads is to break the industry
out of its traditional DoD roots and into other fields.

For example, the medical community has dreams of using M&S to
someday simulate virtually any situation to train medical students and
professionals.

Eastern Virginia Medical School and Old Dominion University have been
developing the roots of such capabilities and will showcase some at
MODSIM World. The long-term goal of that local research, according to
Don Combs, professor of health professions and associate dean for
planning and health professions at EVMS, is to create what Combs calls a
"tactile hologram," which can portray the look and feel of any medical
circumstance.

Combs, also a co-chair of the conference's medical track, hopes the event
will bring visibility to Hampton Roads and EVMS as forces in the medical
M&S industry, which he said generates about $300 million nationwide
annually.

Not only will the conference give visibility to what's going on in Hampton
Roads, it will give those in the region exposure to current and future M&S
capabilities outside the region.

"We still firmly believe that the private sector in time will start adopting
this technology and seeing its benefit," Younger said. "Our region is well
positioned to take advantage of this."

Another challenge the conference hopes to tackle is showing industries
that may be slow to adopt an emerging technology how M&S can improve
capabilities and perhaps cut costs.

Combs said he started looking at M&S as it pertains to medicine in the
1990s. He then had to wait on the evolution of computer technology.

But today, at least in medical societies, many are beginning to recognize
the value of M&S, Combs said.

"I don't see resistance to this new technology," he said. "The momentum
is clearly there."

Bob Sharak, director of special projects at the Hampton Roads
Partnership and sponsor relations director for MODSIM World, said M&S is
catching on in other industries. But it's not yet a household term.

"It depends on who you ask," Sharak said. "If you went down on a street
corner in one of our localities, unless you are in north Suffolk, you might
get a lot of blank stares."

MODSIM World does have some competition. An M&S conference takes
place annually in Orlando, attracting up to 15,000 attendees, Sharak said.



Younger and Combs said they expect around 300 people to attend the
conference.

In terms of how much money it costs to put on such a show, Sharak said
when it's all said and done the bill will be in the neighborhood of
$200,000.

With the help of plenty of volunteers, both Sharak and Younger are
confident they'll break even and are optimistic to make enough from this
first year to get the ball rolling on the second annual MODSIM World.

"My goal is to max out the largest convention center in Hampton Roads
every year," Sharak said.

According to its latest sponsor list on the MODSIM World Web site, the
conference has gathered a total of $165,000 from sponsors.

Registration for the conference is available at www.modsimworld.com and
attendees can register at the door.

A service of Richmond.com
All material ©1999-2007 by Richmond.com or its partners. All rights reserved.
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Patents Pending

• "Subject Activated System & Method for Simulating Normal & Abnormal
Conditions". Non-Provisional Patent Application No. 11/S89,912 filed October 31,
2006. EVMS Inventors: Thomas W. Hubbard, M.D., J.D., Gayle A. Gliva
McConvey, and John A. Ullian, Ph.D. ODU Inventors: Bo Sun, M.S., Hector M.
Garcia, M. Arch., and Frederic D. McKenzie, Ph.D.

• "System, Device, and Methods for Simulating Surgical Wound Debridements".
Provisional Patent Application No. 60/706,414 filed August 8, 200S. Patent

. Cooperation Treaty Patent Application PCT/US2006/031 063 filed August 8, 2006.
EVMS Inventor: Leonard J. Weireter, M.D. ODU Inventors: Lee A. Belfore, II,
Ph.D., Jennifer Seevinck, M.Phil., Frederic D. McKenzie, Ph.D., Mark W. Scerbo,
Ph.D., Hector M. Garcia, M. Arch., Sylva Girtelschmid, M.S., Emre Baydogan,
M.S., Wesley Adam Taggart, R. Bowen Loftin, Ph.D., Jessica R. Crouch, Ph.D., and
Yuzhong Shen, Ph.D.

• "System, Method and Medium for Simulating Normal and Abnormal Medical
Conditions". Provisional Patent Application No. 60/621,084 filed October 2S, 2004.
Patent Cooperation Treaty Patent Application PCT/US200SI0381SO filed October
2S,200S. EVMS Inventors: Thomas W. Hubbard, M.D., J.D., John A. Ullian, Ph.D.,
Gayle A. Gliva-McConvey, and Robert J. Alpino, M.I.A. ODU Inventors: Frederic
D. McKenzie, Ph.D., Hector M. Garcia, M. Arch., and Reynel J. Castelino, M.S.

Licensing Agreements

• Eastern Virginia Medical School and Old Dominion University's Virginia Modeling,
Analysis and Simulation Center completed a Licensing Agreement with Cardionics,
Inc., located in Webster, Texas, for a Virtual Pathology Stethoscope developed by
the EVMS/ODU team to aid in training medical personnel to properly diagnose
pathology in otherwise healthy standardized (simulated) patients during the medical
education process.
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SELECTED PUBLICATIONS
Journal Articles

Schellhammer, P.F., Diaz, J.I., Fabrizio, M.D., Davis, J.W., Given, R.W., Main, B., Chaganty, N.R., Hussein, R. &
McKenzie, F.D. (in press). Computer Modeling Technology to Assess Extra-Capsular Tissue Coverage of
Whole Mount Sections after Retropubic and Laparoscopic Radical Prostatectomy, Urology. Accepted for
publication in May 2007.

Drake, R.R., Cazares, L.H. and Semmes, O.J. (in press). Mining the Low Molecular Weight Proteome of Blood.
Proteomics.

Shin, S., Cazares, L.B., Schneider, H., Mitchell, S., Semmes, O.J., Laronga, C., Perry, R.R. and Drake, R.R. (2007).
Serum Biomarkers to Differentiate Benign and Malignant Mammographic (BIRADS4) Lesions. J. Am. Coli.
Surg., 204,1065-1071.

Van Dongen, H.P.A, Mott, C.G., Huang, J., Mollicone, D.J., McKenzie, F.D., & Dinges, D.F. (in press).
Optimization of Biomathematical Model Predictions for Cognitive Performance Impairment in Individuals
Accounting for Unknown Traits and Uncertain States in Homeostatic and Circadian Processes. SLEEP
Journal. Accepted for publication in April 2007.

Stefanidis, D., Scerbo, M.W., Korndorffer, lR. Jr., & Scott, D.l (2007). Redefining simulator proficiency using
automaticity theory. The American Journal ofSurgery, 193, 502-506.

Combs, C.D. (2006). Startling technologies promise to transform medicine. British Medical Journal (BMJ), Volume
333, 1308-1311.

Scerbo, M. W., Schmidt, E. A, & Bliss, J. P. (2006). Comparison of a virtual reality simulator and simulated limbs
for phlebotomy training. Journal ofInfusion Nursing, Volume 29, Number 4, July/August, 214-224.

Scerbo, M. W., Bliss, J. P., Schmidt, E. A, & Thompson, S. N. (2006) The efficacy of a medical virtual reality
simulator for training phlebotomy. Human Factors, Volume 48, Number 1, Spring 2006, 72-84.

Drake, R.R., Deng, Y. Schwegler, E.E., & Gravenstein, S. (2005). Proteomics for biodefense applications: Progress
and opportunities. Expert Review ofProteomics, Volume 2, Number 2, April 2005, 209-213.

Stefanidis, D., Scerbo, M.W., Korndorffer, Jr., J.R., & Scott, D.J. (in press). Redefining simulator proficiency using
automaticity theory. The American Journal ofSurgery.

Book Chapters

Scerbo, M. W. (2006). Medical virtual reality simulators. In W. Karwowski (Ed.), 1nternational encyclopedia of
ergonomics and human factors, 2nd Ed. (1181-1185). Boca Raton, FL: CRC Press.

Schmidt, E., & Scerbo, M.W. (in press). Simulation advances in medical education and training: Laparoscopic skill
acquisition. In D.A Vincenzi, M. Mouloua, & J.A Wise (Eds.), Humanfactors in simulation and training.
Mahwah, NJ: Erlbaum.
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Proceedings Articles

Sun, B., and McKenzie, F.D. (2007). Real-time simulated sonography with virtual pathology for augmented
standardized patients. In Proceedings ofthe 1d" International Conference on Medical Image Computing
and Computer Assisted Intervention (MICCAI2007): Workshop on Interaction in Medical Image Analysis
and Visualization. October 29 to November 2,2007, Brisbane, Australia.

Anderson, B.L., Scerbo, M.W., & Belfore, II, L.A (2007). Stress and workload associated with monitoring
simulated maternal-fetal heart rate signals. In Proceedings of the MODSIM World 2007 Conference and
Exposition, September 11-13, 2007, Virginia Beach, VA

Baydogan, E., Belfore, II, L.A, & Mazumdar, S. (2007). Decoupled agent architecture for virtual operating room
training simulations. In Proceedings of the MODSIM World 2007 Conference and Exposition, September
11-13,2007, Virginia Beach, VA

Belfore, II, L.A, Scerbo, M.W. & Anderson, B. (2007). A fetal heart rate monitor simulator. In Proceedings of the
MODSIM World 2007 Conference and Exposition, September 11-13, 2007, Virginia Beach, VA

Combs, C.D. and Alpino, RJ. (2007). The emerging imperative for medical simulation. In Proceedings of the
MODSIM World 2007 Conference and Exposition, September 11-13, 2007, Virginia Beach, VA

Cuper, T. and McKenzie, F. (2007). Registration of3D CT model of the pectus excavatum chest to subject:
metholdologies utilizing 3D laser surface scanning. In Proceedings of the MODSIM World 2007
Conference and Exposition, September 11-13, 2007, Virginia Beach, VA

Heyl, AR., and Schmidt-Panos, E.A (2007). Improving residency training in ob-gyn emergencies utilizing
simulated team drills. In Proceedings of the MODSIM World 2007 Conference and Exposition, September
11-13,2007, Virginia Beach, VA

Kelly, A, Jackson, M., Newlin, E.T, & Scerbo, M.W. (2007). Evaluation of a procedural checklist for anesthesia
pre-induction and induction. In Proceedings of the MODSIM World 2007 Conference and Exposition,
September 11-13, 2007, Virginia Beach, VA

Mazumdar, S., Baydogan, E., & Belfore, II, L.A (2007). OntoVOR: The design ofa knowledge-base for a virtual
operating room. In Proceedings of the MODSIM World 2007 Conference and Exposition, September lI
13,2007, Virginia Beach, VA

Nalu, AT, Scerbo, M.W., & Weireter, Jr., LJ. (2007). Individual personality characteristics for virtual agents in a
virtual operating room. In Proceedings of the MODSIM World 2007 Conference and Exposition,
September 11-13, 2007, Virginia Beach, VA

Pedada, R., and Shen, Y. (2007). Procedural modeling of wound textures. In Proceedings of the MODSIM World
2007 Conference and Exposition, September 11-13, 2007, Virginia Beach, VA

Tierney, N.W., Crouch, 1., Garcia, H., Walker, M., Van Lunen, B., DeLeo, G., Maihafer, G., & Ringleb, S. (2007).
Virtual reality in gait rehabilitation. In Proceedings of the MODSIM World 2007 Conference and
Exposition, September 11-13, 2007, Virginia Beach, VA

Yan, Z., Cuper, T, & McKenzie, F. (2007). An approach to identifying the biomechanical differences between
intercostal cartilage in subjects with pectus excavatum and normals in vivo: reconstruction and CT
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registration. In Proceedings of the MODSIM World 2007 Conference and Exposition, September 11-13,
2007, Virginia Beach, VA.

Combs, C.D. and Walia, M. (2007). Assessing emerging technologies in medicine and health. Proceedings of the
VIPSI 2007 - Amalfi Conference. Belgrade, Serbia: IPSI Academic Mind.

Van Dongen, H.P., Mott, C.G., Huang, J., Mollicone, DJ., McKenzie, F.D., & Dinges, D.F. Biomathematical
Fatigue Modeling: Individualized Prediction of Cognitive Performance. (2007). SLEEP 2007: The 21'1
Annual Meeting ofthe Associated Professional Sleep Societies (APSS). Extended Abstract. SLEEP v30
Abstract supplement, Minneapolis, Minnesota, June 9-14, p. A149.

Crouch, J.R. & Cherry, A. (2007). Parametric eye models. In J.D. Westwood et al. (Eds.), Medicine meets virtual
reality, 15, (91-93). Amsterdam: lOS Press.

Schmidt, E.A., Scerbo, M.W., Kapur, G., & Heyl, A.R. (2007). Task sequencing effects for open and closed loop
laparoscopic skills. In lD. Westwood et al. (Eds.), Medicine meets virtual reality, 15, (412-417).
Amsterdam: lOS Press.

Sun, B., McKenzie, F.D., Garcia, H.M., Hubbard, T.M., Ullian, J.A. & Gliva, G.A. (2007). Medical student
evaluation using augmented standardized patients: new development and results. In J.D. Westwood et al.
(Eds.), Medicine meets virtual reality, 15, (454-456). Amsterdam: lOS Press.

Hussein, R. and McKenzie, F.D. Automatic identification of ambiguous prostate capsule boundary lines using shape
information and least squares curve fitting technique. In Eurographics: 151h international conference in
central Europe on computer graphics, visualization and computer vision (WSCG 2007), January 19
February 1, 2007, Plzen, Czech Republic, pp. 199-204.

Be1fore, II, L.A., Crouch, lR., Shen, Y., Girt1eschrnid, S., & Baydogan, E. (2006). A software framework for
surgical simulation virtual environments. In lD. Westwood et al. (Eds.), Medicine meets virtual reality, 14,
(46-48). Amsterdam: lOS Press.

Combs, C.D., Friend, K., Mannion, M. & Alpino, R.J. (2006). Simulating the domain of medical modeling and
simulation: The medical modeling and simulation database. In lD. Westwood et al. (Eds.), Medicine meets
virtual reality, 14, (105-107). Amsterdam: lOS Press.

McKenzie, F.D., Hubbard, T.W., Ullian, lA., Garcia, H.M., Castelino, RJ., & Gliva, G.A. (2006). Medical student
evaluation using augmented standardized patients: Preliminary results. In J.D. Westwood et al. (Eds.),
Medicine meets virtual reality, 14, (379-384). Amsterdam: lOS Press.

Scerbo, M.W., Belfore, L.A., Garcia, H.M., Weireter, L.l, Jackson, M., Nalu, A., & Baydogan, E. (2006). The
virtual operating room. Proceedings of the lnterservice/Industry Training, Simulation and Education
Conference. Arlington, VA: National Training and Simulation Association.

Schmidt, E.A., Scerbo, M.W., Bliss, J.P., Hanner-Bailey, B.S., Garcia, H.M., & Weireter, LJ. (2006). Surgical skill
performance under combat conditions in a virtual environment. Proceedings ofthe Human Factors and
Ergonomics Society 50th Annual Meeting, (pp. 2697-2701). Santa Monica, CA: Human Factors &
Ergonomics Society.
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-;eevinck, J. A, Scerbo, M. W., Be1fore, L.A, Weireter, L. l, Crouch, J. R., Shen, Y, McKenzie, F. D., Garcia, H.

M., Girtelschmid, S., Baydogan, E., & Schmidt, E. A (2006). A simulation-based training system for
surgical wound debridement. In lD. Westwood et al. (Eds.), Medicine meets virtual reality, 14, (491-496).
Amsterdam: lOS Press.

Shen, Y., Seevinck, l, & Baydogan, E. (2006). Realistic irrigation visualization in a surgical wound debridement
simulator. In lD. Westwood et al. (Eds.), Medicine meets virtual reality, 14, (512-514). Amsterdam: lOS
Press.

Scerbo, M.W., (Oct., 2006). The role of human factors in medical simulation and patient safety (and errors). The
Human Factors in Healthcare: Practical Applications to Improve Patient Safety course. The Mayo Clinic,
Rochester, MN.

Scerbo, M.W. (Sept., 2006). The virtual operating room for team training. In Proceedings ofthe 1til American
Institute ofAeronautics and Astronautics (AIAA) / ISSMO Multidisciplinary Analysis and Optimization
Conference, September 6-8, 2006, Portsmouth, VA

Sun, B., and McKenzie, F.D. (Sept., 2006). An augmented reality system for expanding abnormalities of
standardized patients. In Proceedings ofthe 1til American Institute ofAeronautics and Astronautics (AIAA)
/ ISSMO Multidisciplinary Analysis and Optimization Conference, September 6-8, 2006, Portsmouth, VA

Combs, C.D. (November, 2005). Forging interdisciplinary collaboration: The medical modeling and simulation
database. Proceedings of the VIPSI 2005 - Venice Conference. Belgrade, Serbia: IPSI Academic Mind.

Combs, C.D., Friend, K. (2005). Tracking the domain: The medical modeling and simulation database. In lD.
Westwood et al. (Eds.), Medicine meets virtual reality, 13, (90-93). Amsterdam: lOS Press.

Combs, C.D. & Friend, K. (2005). The medical modeling and simulation database. Proceedings of the Western
Simulation Multiconference 2005. In lG. Anderson & M. Katzper (Eds.), Health sciences simulation 2005,
(51-54). San Diego, CA: The Society for Modeling and Simulation International (SCS).

Scerbo, M. W., Bliss, J. P., Schmidt. E. A, Hanner-Bailey, H. & Weireter, L. l (2005). Assessing surgical skill
training under hazardous conditions in a virtual environment. In l D. Westwood et al. (Eds.), Medicine meets
virtual reality, 13, (436-442). Amsterdam: lOS Press.

Bliss, J. P., Hanner-Bailey, H. S., & Scerbo, M. W. (2005). Determining the efficacy of an immersive trainer for
arthroscopy skills. In l D. Westwood et al. (Eds.), Medicine meets virtual reality, 13, (54-56). Amsterdam:
lOS Press.

Bowyer, M.W., Pimentel, E.A, Fellows, lB., Scofield, R.L., Ackerman, V.L., Home, P.E., Liu, AV., Schwartz,
G.R., & Scerbo, M.W. (2005). Teaching intravenous cannulation to medical students: Comparative analysis of
two simulators and two traditional educational approaches. In l D. Westwood et al. (Eds.), Medicine meets
virtual reality, 13, (57-63). Amsterdam: lOS Press.

Scerbo, M.W. (2005). Some new virtual environment training applications for dangerous duty. Proceedings ofthe
1til International Conference on Human-Computer Interaction. Mahwah, NJ: Erlbaum.

Scerbo, M. W. (2005). The future of medical training and the need for human factors. Proceedings ofthe Human
Factors & Ergonomics Society 49th Annual Meeting (pp. 969-973). Santa Monica, CA: Human Factors &
Ergonomics Society.
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McKenzie, P.D. Schellhammer, P., Diaz, J., & Chaganty, N.R. (2005). Prostatectomy evaluation using 3D
visualization and quantitation. In Proceedings ofthe 2 i" Annual International Conference ofthe IEEE
Engineering in Medicine and Biology Society (IEEE EMBS 2005). Shanghai, China. September 1-4, pp. 5153
5156.

McKenzie, P.D., Garcia, H.M., Castelino, R.I., Hubbard, T.W., Ullian, J.A., & Gliva, G.A. (2004). Augmented
standardized patients now virtually a reality. Proceedings ofthe Third IEEE and ACMInternational
Symposium on Mixed and Augmented Reality (ISMAR '04) (pp. 270-271). Arlington, VA

Scerbo, M.W., Bliss, J.P., Schmidt, E.A., Thompson, S.N., Cox, T.D. & Poland, H.I. (2004). A comparison of the
CathSim™ system and simulated limbs for teaching intravenous cannulation. In J.D. Westwood et al. (Eds.),
Medicine meets virtual reality, 12, (340-346). Amsterdam: lOS Press.

Hussein, R., McKenzie, P.D., Schellhammer, P., Diaz, J. (2004). Quantitation of extra-capsular prostate tissue from
reconstructed tissue images. In Proceedings ofthe Fourth IEEE Symposium on Bioinformatics and
BioEngineering (IEEE BIBE 2004). May 19-21, Taichung, Taiwan, pp. 191-198.

Hussein, R., McKenzie, P.D., & Joshi, R. (2004). Automating prostate capsule contour estimation for 3D model
reconstruction using shape and histological features. In Proceedings ofthe international society for optical
engineering (SPIE) international symposium on Medical Imaging, Pebruary 14-19, San Diego, California,
Volume 5367, pp. 790-798.

Combs, C.D. (2003). Analyzing the MMVR research space: Past emphases, future directions. In J.D. Westwood et
al. (Eds.), Medicine meets virtual reality, 11, (36-41). Amsterdam: lOS Press.

McKenzie, P.D., Diaz, J., Schellhammer, P., & Hussein, R. (2003). Towards statistical inferences of successful
prostate surgery. In Proceedings ofthe 25th annual international conference ofthe IEEE Engineering in
Medicine and Biology Society (IEEE EMBS 2003). Cancun, Mexico. Volume 1, September 17-21, 2003, pp.
572-575.

McKenzie, P.D., Hussein, R., Seevinck, J. Schellhammer, P., & Diaz, J. Prostate gland and extra-capsular tissue 3D
reconstruction and measurement. In Proceedings ofthe third IEEE symposium on bioinformatics and
bioengineering (IEEE BIBE 2003). Washington, DC, March 10-12, 2003, pp. 246-250.

BOOK REVIEWS, ABSTRACTS, AND OTHER PUBLICATIONS

Basu, G., Jing, Y., Schwegler, E.E., Chen, N., Gravenstein, S., Deng, Y. and Drake, R.R. Serum and plasma protein
biomarkers of influenza vaccine response in the elderly and young adults. Options for the Control of Influenza
VI, Toronto, Canada; June 2007

Sun, B., McKenzie, P.D., Garcia, H.M., Hubbard, T., Ullian, J., & Gliva, G. Medical student evaluation using
augmented standardized patients. The Journal ofthe Society for Simulation in Healthcare (SSH). Special issue
of Simulation in Healthcare selected papers from the Computer Simulation in Medicine (CompMed)
Symposium, co-supported by the Society for Simulation in Healthcare. Extended abstract accepted for
publication January 2007.
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Sun, B. & McKenzie, F.D. Prostate cancer tool kit and data repository. The Journal of the Society for Simulation in

Healthcare (SSH). Special issue of Simulation in Healthcare selected papers from the Computer Simulation in
Medicine (CompMed) Symposium, co-supported by the Society for Simulation in Healthcare. Extended
abstract accepted for publication January 2007.

Scerbo, M. W. (2005). Medical virtual reality simulators: Have we missed an opportunity? Human Factors and
Ergonomics Society Bulletin, 48 (5), 1-3.

UNPUBLISHED MANUSCRIPTS

Scerbo, M.W. (2006) Transfer oftraining measures. 3 pages.

Scerbo, M.W., Garcia, H.M., Nalu, A., & Baydogan, E. (2006) Virtual reality chain saw safety trainer. 7 pages.

Sokolowski, J.A., Manepalli, S., Manepalli, G. & Davis, M. (2004). Designing an agent-based population model to
support mass casualty planning.

Vickers, R.R. (2004). Patterns of disease in the U.S. military: Looking back, thinking ahead.

Mendoza, K. (2003). Procedural skills for undergraduate medical education (UME).

Mendoza, K. (2003). Current and proposed simulation training for medical students, surgical assistant students,
physician assistant students, general surgery residents, pediatric residents, Ob-Gyn residents, vascular surgery
fellows, urology residents, head and neck surgery residents and emergency medicine residents.

Mendoza, K. (2003). Three-year illustration of courses at proposed EVMS minimally invasive surgical simulation
center.

Mendoza, K., & Britt, L.D. (2002). Minimally invasive surgical simulation training center.

CONFERENCES AND SYMPOSIA

Semmes, OJ. (2007) Dr. Semmes was an invited participant in the Early [Cancer] Detection Research Network
WHI Proteomic Interest Group meeting in Bethesda, MD.

Combs, C.D. (2007, Sept.) Dr. Combs served as the Chair of the Medical Track of the MODSIM World 2007
Conference and Exposition, September 11-13, 2007, Virginia Beach, VA. In addition, Dr. Combs served as a
panel moderator for five panels at the conference.

Scerbo, M.W. (2007, Sept.) Dr. Scerbo served as Co-Chair of the Medical Track of the MODSIM World 2007
Conference and Exposition, September 11-13, 2007, Virginia Beach, VA. In addition, Dr. Scerbo served as a
panel moderator for two panels at the conference.

Semmes, OJ., (2007). Dr. Semmes was an invited participant in the National Cancer Institute Animal Models in
Research meeting in Bethesda, MD.
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Scerbo, M.W. (2006, Jan.). Patient safety and medical simulation: Issues, challenges and opportunities. A panel

presented at Medicine Meets Virtual Reality, 14, Long Beach, CA

Scerbo, M.W. (2005, Jan.). Emerging trends in medical simulation: Identifying the needs of the medical community
and methods to address them. A panel presented at Medicine Meets Virtual Reality, 13, Long Beach, CA

Scerbo, M.W. (2004, Sept.). Virtual reality simulators in medicine: Current and future concerns. A panel presented
at the 48 th Annual Meeting of the Human Factors & Ergonomics Society, New Orleans, LA

SELECTED PRESENTATIONS, DEMONSTRATIONS and INTERVIEWS

Cazares, L.H., Shaub, N., Mendrinos, S., Lance, R., Clements, M.A, Drake, R.R., and Semmes, OJ. MALDI mass
spectrometry imaging discriminates malignant and nonmalignant disease of the prostate and identifies specific
protein markers. To be presented at the Delaware Valley Mass Spectrometry (MS) Discussion Group Meeting,
Villanova University, Villanova, PA on November 12,2007.

Scerbo, M.W., Be1fore, II, L.A, Garcia, H.M., Weireter, Jr., LJ., Jackson, M.W., Na1u, A, Baydogan, E., Bliss,
J.P., & Seevinck, J.A Virtual operating room for context-relevant training. To be presented at the 51 st Annual
Meeting of the Human Factors & Ergonomics Society, October 1-5, 2007, Baltimore, MD.

Be1fore, II, L.A (September 13, 2007). A fetal heart rate monitor. Presented at the MODSIM World 2007
Conference and Exposition, Virginia Beach, VA

Cuper, T.T. (September 13, 2007). Registration of 3D CT model of the pectus excavatum chest to subject:
methodologies utilizing 3D laser surface scanning. Presented at the MODSIM World 2007 Conference and
Exposition, Virginia Beach, VA

Baydogan, E. (September 12, 2007). Decoup1ed agent architecture for virtual operating room training simulations.
Presented at the MODSIM World 2007 Conference and Exposition, Virginia Beach, VA

Na1u, AT. (September 12, 2007). Individual personality characteristics for virtual agents in a virtual operating room.
Presented at the MODSIM World 2007 Conference and Exposition, Virginia Beach, VA

Scerbo, M.W. (September 12, 2007). Medical errors and the need for simulation. Presented at the MODSIM World
2007 Conference and Exposition, Virginia Beach, VA

Tierney, N.W. (September 12, 2007). Virtual reality in gait rehabilitation. Presented at the MODSIM World 2007
Conference and Exposition, Virginia Beach, VA

Anderson, B.L. (September 11, 2007). Stress and workload associated with monitoring simulated maternal-fetal
heart rate signals. A poster presentation at the MODSIM World 2007 Conference and Exposition, Virginia
Beach, VA

Britt, L.D. (September 11,2007). Simulation and graduate medical education: a 2007 update. Presented at the
MODSIM World 2007 Conference and Exposition, Virginia Beach, VA

Combs, C.D. (September 11, 2007). The emerging imperative for medical simulation. Presented at the MODSIM
World 2007 Conference and Exposition, Virginia Beach, VA



10

Heyl, AR & Schmidt-Panos, E.A (September 11, 2007). Improving residency training in ob-gyn emergencies
utilizing simulated team drills. A poster presentation at the MODSIM World 2007 Conference and
Exposition, Virginia Beach, VA

Jackson, M.W., Kelly, A, Newlin, E.T., & Scerbo, M.W. (September 11, 2007). Evaluation of a procedural
checklist for anesthesia pre-induction and induction. A poster presentation at the MODSIM World 2007
Conference and Exposition, Virginia Beach, VA

Mazumdar, S. (September 11, 2007). OntoVOR: the design of a knowledge-base for a virtual operating room. A
poster presentation at the MODSIM World 2007 Conference and Exposition, Virginia Beach, VA

Pedada, R (September 11, 2007). Procedural modeling of wound textures. A poster presentation at the MODSIM
World 2007 Conference and Exposition, Virginia Beach, VA

Yan, Z. (September 11, 2007). An approach to identifying the biomechanical differences between intercostal
cartilage in subjects with pectus excavatum and normals in vivo: reconstruction and CT registration. A poster
presentation at the MODSIM World 2007 Conference and Exposition, Virginia Beach, VA

Drake, RR. (August 24, 2007). Clinical proteomics approaches to infectious disease related biomarkers. Presented at
the Southwest Foundation for Biomedical Research, San Antonio, TX.

Gliva-McConvey, G.A (June 19, 2007). How to give your standardized patient's (SP's) new diseases-adding
abnormal physical findings and visual presentations. Presented at the annual conference of the Association of
Standardized Patient Educators (ASPE), Toronto, Ontario, Canada.

Alpino, RJ. (June 1, 2007). Presentation on VIMSIM Medical Projects Underway and Under Development to the
Virginia Economic Development Partnership marketing staff, Richmond, VA

Cazares, L.H., Schaub, N., Mendrinos, S., Lance, R., Clements, M.A, Drake, RR, and Semmes, O.J. (June 2007).
Comparison ofMALDI-MS imaging with laser capture microdissected tissue confirms the expression of
specific proteins in prostate cancer cells. 55th ASMS Conference on Mass Spectrometry, Indianapolis, IN.

Combs, C.D. (May 22,2007). Presentation on VIMSIM Medical Projects Underway and Under Development to the
Senior Leadership for Joint Medical Education & Training Transformation, U.S. Anned Forces, Norfolk, VA

Scerbo, M.W., McKenzie, F.D., Garcia, H.M., Gliva-McConvey, G.A, Walker, P.W. & Alpino, RJ. (May 9, 2007).
Demonstration of augmented standardized patient technology at the 4th Annual Advanced Initiatives in
Medical Simulation (AIMS) Conference and Exhibition held for the U.S. Congress in the Rayburn Office
Building on Capitol Hill in Washington, D.C.

Combs, C.D., (April 19, 2007). The emerging importance of using medical simulation in resident education. Eastern
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virtual OR
Engineers are developing systems that enable future
healers to practice surgery and other skills on model
patients in simulated spaces.

1 of 11

by Alan S.
Brown,

Associate Editor

Cool heads prevail in emergencies, and the coolest heads

rest on experienced shoulders. It's the "been there, done
that" attitude that comes from time, trial, and etTor.

But when the stakes are life and death, as they often are in
operating and emergency rooms, no one is going to let
medical students or residents learn from their mistakes.
That's why the medical profession is turning to engineers
to develop tools that give doctors crash courses in facing
life and death decisions as part of an operating team.

"There's a coordinated sequence of events that has to take
place in an operating room," said Leonard Weireter Jr., a
surgeon at Eastern Virginia Medical School who also
heads Sentara Norfolk General Hospital's Shock Trauma
Center. "If the anesthesiologist, surgeon, and circulating
nurse know how to communicate with one another, a lot
can get done." If not, the ballet devolves into something
more like a mosh pit. It can happen quickly in an
emergency, such as cardiac atTest or allergic reaction. It
may also occur if a member of the operating team
misreads an instrument or misunderstands a command.
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The virtual operating room allows real surgical students to
interact with virtual instruments, and work with virtual
surgeons, nurses, and anesthesiologists.

Today, medical students and residents learn to cope with
life-threatening emergencies by living through them. They
stand beside skilled practitioners, the same way
apprentices learned from their masters for hundreds of
years. They watch, assist, and ultimately take the scalpel
into their own hands under the watchful eye of an
experienced surgeon.

Yet even the busiest hospital presents only a limited range
of experiences for any given type of operation. While
human beings vary widely, most operations follow a
routine set of procedures. Doctors may go through years
of medical school and residency, and never encounter
more than a handful of true emergencies. They may never
confront a life-and-death decision until they are out on
their own.

That may be about to change.
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Taking a lesson from other professionals who must
sometimes face critical decisions-pilots, chemical and
nuclear power plant operators, or military officers-the
medical profession has begun to use advanced simulations
and mechanical feedback to train doctors. The work is still
in its very early stages. Yet the new technologies promise
interactions that will blur the distinctions between reality
and models in virtual space.

Imitation of Life

The concept is simple. Doctors, nurses, and paramedics
learn and practice procedures on simulators until they
become proficient. The simulators then vary symptoms to
depict medical emergencies that most medical personnel
rarely encounter. Future doctors, for example, can
rehearse emergency procedures the same way pilots use
simulators to learn how to pull out of a spin or fly with a
damaged engine.

Over the past decade, several companies have introduced
simulators. Most consist of a plastic and rubber
mannequin, a haptic feedback system that simulates the
resistance of medical instruments moving through the
body, and imaging systems that show the locations ofthe
instruments.

Today's medical simulators have limitations, but they are
moving rapidly into the medical mainstream. Two years
ago, for example, the Food and Drug Administration
approved a carotid stent, developed by Guidant Corp. of
Indianapolis, that expands blocked arteries in the neck.
Before doctors could perform the risky procedure implant,
the FDA required doctors to undergo four hours of
simulator training.

"This is the first time that FDA required simulator
training," said Mark Scerbo, a professor of psychology at
Old Dominion University in Norfolk, Va., and co-director
of the National Center for Collaboration in Medical
Modeling and Simulation. "This may be the start of a new
model for training doctors. Simulations can also let us test
new devices and procedures without putting patients at
risk. "
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Scerbo is at the forefront of those changes. As a human
factors psychologist, he has studied how doctors learn
their craft. He is quick to point out the flaws in existing
simulators. Each system covers only one specific type of
procedure, such as gall bladder removal or ectopic
pregnancy (where a fetus grows outside the uterus). While
some simulations are realistic, others are not. All are
expensive and usually carry six-figure price tags.

More significantly, today's simulators reproduce only a
handful of emergency conditions. None teaches the
critical thinking and teamwork skills needed inside an
operating room.

Scerbo's National Center for Collaboration in Medical
Modeling and Simulation wants to change that. It was
formed four years ago when Old Dominion's Virginia
Modeling and Simulation Center, which has close ties
with the military, teamed with neighboring Eastern
Virginia Medical School.

On one hand, the center evaluates existing simulations.
"The biggest question medical schools have before they
invest a few hundred thousand dollars in a simulator is,
ODoes it work?' There's no empirical evidence that one is
better than another or whether any of them are effective,"
Scerbo explained. His goal is to quantify their efficacy.

The center also hopes to commercialize new technologies.
Its debridement system, for example, uses virtual reality to
walk students through cleansing large surface wounds. "A
person can come in, practice a skill on a simulated limb,
and receive feedback from the system," Scerbo said. "The
first time that person sees a patient, he or she can perform
the procedure. "

Finally, the center is building a comprehensive operating
room simulator. The researchers have built a complete
operating room around two existing procedures, gall
bladder removal and an ectopic pregnancy. Inside that
virtual environment, medical students can interact with
simulated doctors and nurses while they operate on a
mannequin. The unit is intended to train doctors in both
critical thinking and teamwork.
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The modeling environments and haptic feedback devices
now being adapted for surgical training have existed for
decades. Why are physicians only just beginning to tap
their power? The answer, Scerbo said, involves litigation
and changes in operating room practice.

"Medicine is a lightning rod for litigation, and
anesthesiology is one of its riskiest specialties," he said.
Starting in the late 1980s, anesthesiologists teamed with
engineers to reduce operating room errors. They
developed training mannequins that simulated such
physiological responses as high blood pressure and
choking.

A debridement center uses haptic feedback to
provide medics with a realistic experience as they
remove debris and cleanse a virtual wound.

"One of the most serious issues in the field is intubation,
getting a tube down the throat without choking the
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patient," Scerbo said. "The more you do it, the better you
learn. Doctors joke that the reason they call it a practice is
because they practice on you and me. With mannequins,
they're learning on a device and not on a patient."

The use of mannequin simulators coincided with the
advent of minimally invasive, or laparoscopic, surgery.
Instead of slicing open a body, surgeons inserted cameras
and surgical instruments attached to long rods through
small incisions. They then performed the procedure
guided by camera displays of the organs.

Minimally invasive surgery reduced recovery times
dramatically, but proved difficult to learn. "It's like doing
very sophisticated surgery with chopsticks in your hands,"
Scerbo said. "It takes a lot of training to look at a
two-dimensional display and understand what your
instruments are doing. There's a real need to train doctors,
and not on patients."

Working laparoscopic instruments takes more than
looking at a video monitor. It also requires a sense of
touch. Off-the-shelfhaptic feedback devices reproduce the
forces laparoscopic instruments encounter in the body.

Haptic devices provide force feedback. In surgical
simulations, they are typically robotic arms that work in
reverse: Instead of applying force to an object, they
provide force feedback when someone moves an object.
When a student moves a clamp at the end of a robotic
arm, the haptic system calculates the amount of force to
apply against that motion by gauging how the scalpel
interacts with a computer-generated model of tissue in
which it moves.

"It's very difficult for a haptic device to replicate what the
skin senses, such as the sensation of picking up a tennis
ball in your hands," Scerbo said. "It's much easier to
replicate the resistance of a rod moving through a body."

Faithful Enough

"For years, we thought medical simulator haptics had to
be incredibly precise," Weireter said. "We talked to the
Air Force about their high-fidelity models of airflow over
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an F-16, but the shape of a liver is far more complex than
a wing. But we found we didn't need to spend a billion
dollars to create high-fidelity haptics."

In fact, students typically learn laparoscopic surgery using
low-tech devices. They simply poke their camera and
instruments through holes in a black box and practice
hand-eye coordination skills, such as transferring objects
from one hand to another and tying knots while watching
a video display. Simulators eventually add haptic
feedback. "It turns out you don't need the high-fidelity
haptics," Weireter said. "It's the repetitive practice of the
motion that counts."

Yet haptics plays a large role in the center's debridement
system. Debridement is the system for cleansing wounds
that are too large to stitch closed. Medics, paramedics, and
nurses must learn to clean the wound and remove dead
tissue, glass, and other foreign objects to prevent gangrene
and infection.

"It's really a simple procedure," said Hector Garcia, a
Virginia Modeling Analysis & Simulation Center research
scientist. "If you can use a fork and knife to cut chicken,
you can do this. But we don't want to have to take a
medical doctor's time away from other tasks to teach this
simple procedure."

The debridement system attempts to replace a physician
with instructional materials and simulations. First, a
virtual instructor describes different types of wounds and
lacerations. Then it shows videos of procedures. Finally,
the system walks the student through the cleansing of a
wound containing glass shards or other objects by using a
three-dimensional simulation projected onto a large
reflective screen.

No one would mistake the virtual wound for the real
thing, but it has enough fidelity to give students practice.
"They grab the grasper-type tool affixed to the end of the
robotic arm and use it to clean the wound," Garcia said.
"The robot has six degrees of freedom and the ability to
provide resistance or deny movement in any direction."

As the robotic arm moves, it interacts with a
computer-generated wound. The computer represents the
skin's surface as a mass-spring model, a mesh of nodes
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connected by lines. Each node has a mass associated with
it. The lines between them act like springs. When the
instrument touches a spring, the model calculates the
resistance based on the mass of the node and the resilience
of the spring. This calculation determines the haptic
resistance of the robotic arm.

"Some surfaces deform and bounce back when pushed,"
Garcia said. "Others offer more resistance. It doesn't
behave like real tissue, but our model is based on a more
precise and computer-intensive model of how skin
deforms. It's close enough to give the illusion of skin, but
simple enough to run in real time on our computers."

According to Weireter, "It's a great device, intended to
teach real novices how to clean up a sophisticated wound
so you can move the patient safely." Weireter and other
team members are now looking at ways to make the
debridement simulator generate a broader variety of
wounds and teach students to monitor them for signs of
infection after treatment.

Virtual Operations

The virtual operating room creates even more complex
interactions between real and virtual space than the
debridement system. The space itself is a combination of
the real and the virtual. High-intensity lights glare down
on a mannequin lying on the operating table. The room's
walls display virtual monitors, instruments, and a
transfusion kit. Two live students share the room with
simulations of other medical professionals.

"The room combines psychology and engineering,"
Scerbo said. "If you look at advances in safety made in
other high-risk domains-aviation, nuclear power,
military operations-they were achieved by people who
understood the entire environment in which they perform.
They understood their tasks, their tools, and the role of
their coworkers.

"Doctors and surgeons don't perform individually. They
perform with other doctors and nurses, with instruments
and displays, and often with lack of sleep. They may go in
for a 90-minute procedure, but wind up standing through a
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The new
technology.
promlses
interactions
that will
blur the
distinctions
between
reality and
models in
virtual
space.

Decision-making and
communications are critical in that
environment. "First-year surgeons
learn procedures, but then they have
to understand the interaction of drugs,
operating room conditions, and
patient status," Scerbo said. "If
something unexpected happens, they
have to be able to handle that, too."

Today's surgery simulations teach
only procedures, he noted. None
shows doctors the context in which
they have to perform. Scerbo's goal is
to take existing skills-oriented
simulations and then add operating
room interactivity.

9 of 11

"What we've done," added Weireter, "is put a simulation
that teaches technical skills into an interactive
environment, where the other people in the room are not
real people but virtual images. We're not going to teach
you to do the operation, but how to act with other people
so you know how to interact when catastrophes occur.
Instead of making it up at the line of scrimmage, we're
going to drill team behavior so that when something
happens, it's no big deal because we've prepared for it."

As the virtual operating room evolves-and this may take
years-it is expected to drill students and residents in
critical thinking and communications skills. They will see
more and more varied emergencies than the cases that
come through the hospital doors when they are on shift.
They can also schedule virtual team practice at their own
convemence.

Into the World

Equally important, the virtual operating room gives
human factors researchers a tool to study how and why
surgeons make mistakes. "We can look at the sources of
errors that creep into procedures and design
countermeasures," Scerbo said. "We can build better
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systems that match the capabilities of human users
without overloading or underloading them."

Scerbo, Weireter, and Garcia freely admit that virtual
surgery is still in its infancy. Many commercial systems
have design flaws or leave out critical steps. A simulator
that's designed to teach how to draw blood, for example,
doesn't let doctors or nurses feel an arm to get a sense of a
vein's location. "People who trained on that system did
worse when they went to take blood than those that
trained conventionally," Scerbo said. "It was like learning
to fly on a flight simulator that doesn't let you fly in the
wind."

Yet simulation systems have already scored victories.
Several years ago, members ofthe U.S. military's Special
Forces challenged Weireter to use his system to solve a
battlefield problem. "The medics we trained performed
great in well-lit rooms with elevated operating tables," he
recalled. "But they didn't know how to perform when
people were shooting at them in the dark.

"So we took medics and put them in an environment
where they had to keep their heads down or they were shot
by a sniper. When they mastered that, we turned off the
lights so the only light they had came from explosions.
We showed we could train them to perform in that
environment, to focus on what's important, and keep their
heads down so they didn't get shot."

Those medics are now saving lives in Iraq. They are not
succeeding because their medical skills are different from
the medics who trained before them. Instead, they save
lives because they understand the context in which they
must put their skills to use.

One day, thanks to medical and surgical simulations, that
might be true of all doctors and nurses.
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Simulating Surgery: Virtual Operating Room Changing The Way DoctorsTrain

Old Dominion University researcher Mark Scerbo believes virtual reality will change the way physicians are

trained.

In recent years he has used virtual environments to show how battlefield surgeons and military checkpoint

sentries can be trained effectively without exposing them to the real-world dangers of their jobs. Now, he and

colleagues at the National Center for Collaboration in Medical Modeling and Simulation, which is jointly run by

ODU and the neighboring Eastern Virginia Medical School, have developed a virtual operating room.

An EVMS faculty member, Dr. Gayatri Kapur, and a team of other EVMS medical professionals and ODU

students demonstrated the virtual OR in early November for an audience of national and state technology writers

and representatives of the Virginia Economic Development Partnership.

The demonstration in ODU's Cave Automated Virtual Environment (CAVE) involved neither a patient, nor

functioning medical equipment. Nevertheless, four real people dressed in surgical garb and two virtual physicians

projected onto the CAVE walls performed a faithful simulation of a laparoscopic surgical procedure.

Dr. Kapur portrayed a resident who was performing the procedure under the guidance of a more senior surgeon.

She used instrumentation similar to actuallaparoscoplc instruments and her snips and suction inside her

"patient" were simulated on a computer screen. A voice-recognition system allowed normal dialogue between the

real and the simulated people in the "operating room."

When the procedure was completed, the virtual senior surgeon assessed the performance of the "resident" and

offered follow-up instruction. The script refiected the traditional apprentice method of medical training, but the

setting and technologies involved were not at all traditional.

Dr. Leonard Weireter, professor of surgery at EVMS, helped to formulate the original idea for the virtual OR and

collaborated in the design and implementation with Scerbo, Kapur and Hector Garcia, visualization lab manager

on the ODU campus for the Virginia Modeling, Analysis and Simulation Center (VMASC).

Scerbo is trained in neither medicine nor engineering, the two professions that have been most responsible for

the boom in simulated medicai training over the past 15 years. He is a human-factors psychologist who believes

his specialty can provide a closer match between the users and developers of medical simulation technology, as

well as make contributions to other VMASC projects.

Compared with other "Iives-in-the-balance" professionals such as airplane pilots and soldiers, physicians have

been exposed to very little simulation training. Pilots have been required for years to qualify on fiight simulators

before they fiy modern jets. But only last year did the U.S. Food and Drug Administration establish its first

virtual-reality training requirement for a specific surgical procedure. The rule requires surgeons to demonstrate

mastery of a simulated carotid artery stent impiant before they try the procedure in an actual operating room.

"This action taken by the FDA is an historical event of unimaginable proportions," Scerbo wrote in a paper he

presented at this year's annual meeting of the international Human Factors and Ergonomics Society. "It is the

first time in the history of medicine that performance-based competency measures will determine who can and

cannot perform a medical procedure."

The traditional, "see one. do one, teach one" apprentice training of physicians, Scerbo said, does not expose

residents to a standard set of medical conditions and procedures, or to standard performance measures. Aiso, he

pointed out, the American Medical Society's accreditation council has recently established an 80-hour work-week

limit for residents, which actually represents a cutback in apprentice training hours for the typical resident.

He believes the time is ripe for simuiation medical training. "Simulation offers the opportunity to study the

practice of medicine from a more scientific perspective," he said. "it will never replace the apprentice system, but

it can make the system much better."

Weireter emphasizes the value of a "controlled environment" during medical

training. "Much like a night simulator where the trainer can mimic situations, we can induce situations we want to

drill an individual or team on," he said.

Tell-tale sounds heard through a stethoscope that a physician needs to be able to recognize can be simulated.

So can other symptom-recognition requirements and dexterity feats, as were demonstrated in the virtual OR

performance earlier this month.

But the virtual operating room can simulate more than a physician's core duties, Scerbo said. It can expose

trainees to real-world team-building challenges and pitfalls brought about by cultural, gender and age

differences. It also can be a test lab to study task sequencing and other aspects of how people learn in a

stressful environment. Scerbo believes the basic virtual reality created to simulate an operating room can be

adapted to simulate an emergency room.

"With VMASC and our Center for Collaboration in Medical Modeling and Simulation, we could have in this region

a medical training simulation facility that is one of a kind, that people would come from allover to use," Scerbo

said.

His paper at the 2005 Human Factors and Ergonomics Society meeting listed 10 ways human factors psychology

can contribute to simulation medical training.

2 of3 One that he believes is most critical at present is the use of human-factors measures to determine the fidelity of i7 2:09 PM
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lliVE MIXED VIEWS

By Jon W. Glass
The Virginian·Pilot:

,f A DARKENED P.OOM at
"Id Dominion University,

_ivIark Scerbo spoke a com··
mand into a headset. Instantly,
the space morphed into a hos
pital operating room,

A simulated surgical team
beamed onto the walls. The
3-D team, outfitted in blue
scrubs, included a testy at
tending surgeon given to such
sarcastic zingers as: "Your in
competence is mind-boggling.
Please state your procedure."
A beeping heart monitor and H

patient's rhythmic breathing
added i..~ealism.

Scerbo, an ODU p,>~. ,-:-~lO.iogy

professor who studies hurnan
use of technology, t.l1inks this
virtual operating room could
transform the way doctors train
to become surgeons.

"For the first time, this opens
up the possibility of doing alter··
native forms of training wirh~

out putting a patient at risk,"
he said.

Fol.' Earnpton Roads, the sig~

nificance extends 'Ii/ell bevond
medicine. ~

Local officials say it's the
kind of cutting-edge work Ull

del' way here that could turn the
region into a national magnet
for business in cOITIDuter-based
modeling and simulation.

See NEAR, PAGE 3

Coniinuedfrom Pa.ge 1

Besides bragging rights,
"he move to grow modeling
and si.mulation could add hun
dreds of millions of dollars to
the region's econoJny and cre
ate jobs that pay far higher than
the average local salary.

Vvhile the mW.tarv· remains
the industry's No. i custom
er, univel.-sity researchers and
some private companies novv
use computer simulations to
try to solve problems encoun
tered in medicine, hOfneland se
curity, transportatiOl"l planning
and education.

There's also efforts to \:qp into
game-based technology to lure
the Xbox and PlayStation gen··
(:oration into math and science
careers·- considered crucial to
maintaining the nation's com
petitive edge.

This week, the re.gion ',;vii!
showcase such non~milirary

work at the ModSim World
Conference and Expo, a three
day event starting Tuesday at
the Virginia Beach Conver~tion

Center.
Local officials said the home

grown conference: the first of
its kind and more than a year
.in the making, could draw 500
participants.

They hope it "0iill help brand
the region as a hotbed for mod.
eling and simulation ~ and show
that 'vVC:. ~ be: .::: done here is not
alI about deL ·.38.

The geE. ... ,~ ....JiY"~
·.uou!.u 08

There WilL Je sess·]
panel rneL~;eI'S'O .'oss
the country ~'":~; c.-_e glv~:~; ..'. :ey
will explore the use of 1 ~ {,:: ·cech
computer tools for 51..1:::. ;._jngs
as managing port Cind c.·. . traf~
fic, impro-ving the respo;·..~E: to
disasters and training doe-tors
in laparosc.opk ;;:;urgety.

Officials airn to demystify "[he
subject to a public inclined to rel
egate it to computer geekdom.

"There 'Hill be plenty"lO do and
see <:ill.Q touch," said Bob Sharak,
director of spf.cial Dfoiects for
the Earn.ptor: Roads Pcxtner..
ship, which helped ol'gan-ize the
'2.vent. "\f.je tbought: it \,,:as good

to have a conference that would
sort of put us on the map."

Since the late 1990s, the na
tion's top defense contractors
have set up shop in Hampton
Roads) drawn here to work
with the Pentagon's Joint Forc
esCommand.

Along a bustling corridor in
northern Suffolk, dubbed Sim
City, the military command uses
computer models and simula
tions to test war-fighting tech
nologies and run virtual battle~
field exercises.

ltls been good business. A
2004 study showed that the
modeling and simulation sec
tor pumped more than $400 mil
lion and 4,000 jobs into the local
economy. The high-paying jobs
are the kind city leaders salivate
over ~ an average salary then
of $59,405, nearly two-thirds
more than the region's $34,918
average.

As a measuring stick, though,
those numbers pale beside Or
lando, Fla., long regarded as
the industry powerhouse. A
2003 study showed that model
ing and simulation generated
around 17,000 jobs and $2.5 bil
hon in metro Orlando.

Want to go to
ModSim World?
Registration IS reqUired for the
threeyday event starting Tuesday
at the Virginia Beach Convention
Center.

A one-day pass with access oniy
to the exhibit hali is $75.

The daily rate to attend seminars,
plus breakfast and lunch, IS $125.

Special military, government,
teacher and student rates are
available for all three days,

For details, go to
www.modsimworld.com.



Defense wadz is heavy in
Florida, too, where contractors
desiGn training simulators for
driving tanI-:s or flying fighter
jets, for example. But tIle enter··
tainment industry there, lIlclud··
iug Universal Studios, Disney
and electronic-game makers,
adds diversity.

Even so, Russ Hauck, exec
utive director of the OrlRndo
based National Center for Simu
lation, said Hampton Roads llas
become a "sig·nificant player."

"If you want to view it as a
horse race," Haucl< said, "gen
erally people have looked at us
as No. '1 and Hqrnpton Roads as
No.2, and coming on fast." ..

That may be so, but local o!fl·
dais have mixed views on how
far modeling and simulation has
advanced here beyond its mili
tary rootS.

Some like Jones Hooks, pl·es·
ident aI~d chief executive offi
cer of the Hampton Roads Eco··
nornic Development Alliance,
say the commercial industry
is still emerging.

Over the past five years,
Hooks said, the allian?e ~as
spent around $300,000 pltc!ung
the region to modelmg and sun··
ulation businesses. So far, the
marl,eting effort has snagged
only two companies - a defense
contractor and a games-based
technology finn. This m~nth,
the alliance is trying aga1l1 at
a modeling and simulation con
ference in London.

"I thinl, we're still trying
to build our case and position
Hampton Roads as a leader/'
Hooks said, "A lot of things ar:
beginning- to come together, It
just takes a while. Our expec~

tations afe not to make m~ga
announcements; we're bUIld··
ing awareness."

Others see the current mix of
businesses, academic research··
ers and government interest
reaching a critical mass.. . .

"I think we're at the tippmg
point where we're getting ready
to explode," said Bob Harper, a
program manager for Northrop
Grumman Corp. vvho works at
Joint Forces Command. "If you
look at north Suffoll', you can
see the tremendous impact rt
has had, and it has the poten·
tial to do that for all of Hampton
Roads!' . .

In the past 10 years, the m·
flux of defense contractors has
turned the Harbour View s~c··

tion into Suffolk's largest offIce
submarket, said Tom 0' Grady,
the city's economic development
director.

Couul:ing the military com··
mand's leases, more tl~an ]. nul·
lion square feet of office space
has been built and occupI:d
there. Defense contrac~ors,m
eluding Lockheed Martm, Ray
theon SAlC and General Dy··
nami~s, are in about 3?O,OOO
square feet, O'Grady sald. .

That growth has attracted
new hotels, restaurants and
shops. And there's more com··
'ng including a new technolo
~y park that straddles Suffolk
and portsmouth. .

The Virginia Modelmg, Anal·
ysis and Simulation Center, an
ODU research hub kuown as
VMASC, will begin movlr:g thrs
month into a new $l1lmlllOn fa·
cility in the park, off Va. 164.
The 60,000·square·.j'oot build·
in''- nearly triple its current
sp~~e} elwill give us a phenom
enal capability," said VMASC
executive director Mike Mc
Ginnis.

Since opening in 1997,
'VMASC has spun out three
start-up businesses. One, Wer
nerAnderson Inc., has licensed
technology developed at the cen
ter that models crowd behaviors.
Company founder Eric W~isel,
a former Navy submarmer,
earned a doctorate in model
ing and simulation fron~ OD~
_. one of a handful of umverSI
ties to offer such a degree.

The behavior model, Weisel
said was designed for the mil·
itar~ to analyze tactics of deal
ing with crowds, such as hostIle,
rock-throwing mobs. However,
Weisel said, the model could
be used by civilian police and
emergency responders for train··
jng in disaster situations, an?
(lwe're excited about the pOSSI

bilities."
In five years, the company

has grown from a one-man op
eration to 10 employees and
parlayed first-year revenue of
$:>0,000 into business expect
ed to top $1 million thrs year,
Weisel said. Grassroots cOl"I1pa
nies like his and not large corpo
rations, he said, likely will sl?ur
further expansion of modelmg
and simulation in the region.

Ultimately~ the region's goal·
to become a national nexus for
modeling and simulation will de·
pend on its ability to expand into
new markets, officials said.

l'Almost all the campa··
nies here have some military
realm because that's the one
consta~t.Vle're really just start
ing to make some progress in
other areas," said Mil,e Robin
son, VMASC's director of pro·
arams advancement.
b • •

One of the most promlsmg
prospects seems to be in med
icine.

Last month, a jointventure be··
tvveen Eastern Virginia Medical
Sehool and ODU scored its first
commercial success. A Texas
company, Cardionics, licensed
the research team's teclmology
1:0 a virtual pathology stetho·
scope. It plans to mar!(et the
device as a tool to help medical
students learn how to detect
lung and heart diseases.

The virtual operating room,
still under development by
EVMS physicians and ODU sci··
entists, represents another pro}
ect with commercial potential.

Scerbo, the ODUpsychologist,
said the operating room could
be sold to train surgeons. It also
could be used as a research fa
cility to test the effectiveness of
medical simulators now being
built by commercial vendors.

Using a variety of off·the
shelf software, local research·
ers programmed the virtual
surgical team using voice-ree··
ognition cues to guide trainees
throngha gall bladder removal.
The animated team includes an
anesthesiologist, a circulating
nurse and an attending surgeon,
who zings a trainee who fails to
ask the right questions or give
correct answers,

Surronnded by the sights and
sounds of an operating room,
trainees use real surgical in
struments and "operate" on a
commercially.available simu
lator that models a gall bladder.
The pnrpose, Scerbo explained,
is to mimic the social dynamics
that might occur in a real oper··
ating room - and to eliminate er
rors on live patients.

If successful, it could draw
medical manufacturing compa
nies to Hampton Roads, Scerbo
said, "opening up a whole new
area for pilot·testing equip
ment" in an operating-room
setting.

Armed with $6,2 million in
federal and private grants,



Generally
people have
looked at us
as No.1 and
Hampton
Roads as No.
2, and coming
on fast."
Russ Hauck, executive
director of the 0 rlando
based National Centerfor
Simulation, comparing
Hampton Roads and
norida

EVMS researchers are work
ing on a range of other model
ing and simulation projects. ,

One examines the effects at
cosmic radiation on the brain, in
support of NASA's plan to send
humans to Mars. Another focus··
es on early detection of breast
and prostrate cancers. A third
involves developing a chainsaw
simulator to train relief work··
ers who need the real thing af
ter natural disasters.

With the national market
in medical modeling and sim
ulation expected to grow to
$1.5 billion by 2012, the aim is
to steer some of that business
to Hampton Roads, said Don
Combs, an EVMS professor
and associate dean.

"Our goal is to carve out a
niche that focuses on the world
of practice and that is con··
cerned about patient safety
and health care," Combs said.
"I think you're beginning to see
results,"

Across the region, other etC
forts to diversify beyond de
fense are under way. VMASC
is working on several trans··
partation··related projects, in··
duding a simulation to help
planners manage the flow of
trucks and cargo at the new
APM Terminals Virginia in
Portsmouth.

Also, a VMASC researcher is
looking into ways that comput
eI' simulations could be used to
teach algebra to high school stu··
dents, said John Sok?lowsld, the
center's research director.

Even defense contractors are
fishing tor ways to expand.

At the Center for Innovation,
a $35 million facility Lock
heed Martin opened two years
ago in Suffolk, researchers are

. delving into homeland defense,
port security and movement of
freight, s\lid Mort Forker, Lock·
heed's director of business de
velopment.

"There are so many potential
customers and partners here,"
Forker said.

The ModSim World confer
ence boosters said, has been a
regi~nwide collaboration, with
some companies ponying up
$25,000 to help sponsor it..

"We think it can be a sprmg
board, so more people can see
how this technology can be used
ir:. their everyday business, to
help them do planning, to help
them make better decisions/'
said Bill Youngex~ conference
co··chairman.

Younger is an executive with
PortsmouthHbased Mymic, a
modeling and simulation firm
whose work has tripled in two
years. A decade ago, he said,
modeling and simulation was
"like a foreign language" lo
cally.

\'Now it's amazing," he said.
lIWe've 'come a long ways very
quickly. It's going to be a growth
area for this region."

Jon W. Glass, (757) '+46"2318,
jon.glass@pilotonJine.colll
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