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ReseaRcheRs have developed a new technique that allows them to measure brain 
activity in large populations of nerve cells at the resolution of individual cells. the 
technique, reported today in the journal ‘Nature’, has been developed in zebrafish to 
represent a simplified model of how brain regions work together to flexibly control 
behaviour. 
          —Article continued on page two

FOCUS ON MEDICAL M&S

Welcome to the may / June 2012 edition of the MSIAC M&S Newsletter. 

The Newsletter presents a variety of M&S articles and events from com-

munities enabled by M&S within the Department of Defense and beyond. 

This issue’s focus is on medical M&S.  We present articles ranging from 

measuring brain activity to simulation expertise for medical training.  

Please note that although the wording in the excerpts may not always correspond 

to official DoD usage, the full articles available through the links provide 

valuable insights into significant ways that modeling and simulation helps  

foster innovation. We hope you enjoy this issue and welcome your comments.

Virtual Reality Allows Researchers  
to Measure Brain Activity During Behaviour at  

Unprecedented Resolution
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about 100,000 neurons, almost all of which are accessible 
to optical recording of neural activity. our new technique 
will help us examine how large networks mediate behaviour, 
while telling us what each individual cell is doing.”

Using the technique, Dr. Ahrens and colleagues asked 
whether zebrafish adapt their behaviour in response to 
changes in their environment. to do this, they manipulated 
the virtual environment to simulate the fish suddenly be-
coming more ‘muscular’. This served as a simplified version 
of what happens when the brain needs to adapt the way it 
drives behaviour (e.g. when water temperature changes the 
efficacy of the muscles or when the fish gets injured). 

This article originally appeared on  the Wellcome Trust website.  For 
the complete article, click here. 

■ ■ ■
NAWCTSD Applies Simulation  

Expertise for Future Medical Training
exciting and innovative medical tRaining ReseaRch is 
happening at the naval air warfare center training sys-
tems Division (NAWCTSD) and is likely to grow in the fu-
ture. Mr. Matthew lineberry, research psychologist, naw-
ctsd leads a number of the command’s medical thrusts that 
are instrumental in leading the navy into blue waters. 

one completed project worth noting, in support of the 
Combat Casualty Training Consortium (CCTC), sponsored 
by usaMrMc and tatrc, was named runner-up for 
best research abstract at the international Meeting for 
Simulation in Health care 2012. “We supported knowledge 
elicitation and trainee performance assessment development 
in support of cctc,” stated lineberry. “with the help of 
instructors of two of the most critical combat trauma proce-
dures - emergency airway and controlling hemorrhage — we 

our thoughts and actions are the product of large popula-
tions of nerve cells, called neurons, working in harmony, 
often millions at a time. Measuring brain activity during 
behaviour at detailed resolution in these groups of cells has 
proved extremely challenging. 

currently, scientists are restricted to measuring their activity 
in individual brain areas of — for example — moving rats, 
typically in fewer than a few hundred neurons. dr. Misha 
ahrens, a sir henry wellcome postdoctoral fellow based 
at harvard university and the university of cambridge, 
worked with colleagues to develop a technique that allows 
neuroscientists to study as many as 2000 neurons simultane-
ously, anywhere in the brain of a transparent zebrafish. Their 
work was funded by the Wellcome Trust and the National 
institutes of health.

dr. ahrens and colleagues created a virtual environment 
for zebrafish, which allowed them to measure activity in 
the neurons as the fish ‘moved’. In reality, the zebrafish was 
paralysed to allow the researchers to image its brain; the 
fish perceived ‘moving’ through the virtual environment by 
activating their motor neuron axons, the cells responsible for 
generating movement.

Zebrafish are often used as a simple organism to study 
genetics and characteristics of the nervous system that are 
conserved in humans. They can be genetically modified, and 
Dr. Ahrens and colleagues created a fish in which all neu-
rons contained a protein that increases its fluorescence when 
the cells are active. 

The fish are transparent, so the team was able to use a laser-
scanning microscope to see activity in any neuron in the 
brain of the fish and in up to 2000 neurons simultaneously.

Dr. Ahrens explains: “Our behaviour is determined by thou-
sands, possibly millions, of nerve cells working in harmony. 
The zebrafish performs complex behaviours, with a brain of 

■ ■ ■

Virtual Reality Allows Researchers to Measure  
Brain Activity During Behaviour at Unprecedented Resolution 

—continued from page one—

—continued

FOCUS ON MEDICAL M&S

http://www.wellcome.ac.uk/News/Media-office/Press-releases/2012/WTVM055061.htm
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refined the trainee performance assessments and identified 
which simulator cues were critical for learning and teaching 
each procedure. in this way, we’re better able to optimize 
training for these procedures moving forward.” nawctsd 
understands the importance of collaboration. 

They work in close contact with the other Services, aca-
demic partners at ucf, M&s industry partners, and medical 
institutions. “in the medical domain, collaboration and co-
ordination is facilitated by the fact that medicine is relevant 
across the services and outside of the dod,” stated Mr. 
lineberry. “the ‘tent’ for collaboration in medical training 
technology is very large, and that benefits everyone.” 

two current nawctsd efforts sponsored by the naval 
Aviation Enterprise Chief Technology Office promise to 
enhance medical training of the future: Technology and Re-
search for Application of the Spacing Effect (TRASE) and 
Promoting Expert Reasoning in Science Education Using 
Simulation (PERSEUS). 

trase involves development and evaluation of adaptive 
algorithms for prediction and mitigation of knowledge decay 
using computer- or mobile devise-based memorization appli-
cations. this has applicability for medicine, where memo-
rization of treatment protocols, contraindications, and other 
facts are critical for quality and safety of care. 

This article originally appeared on the Team Orlando website. For the 
complete article, click here.  

simulation expertise for  
medical training

—continued from previous page

■ ■ ■
Video Baby Monitor Increases 

Simulation Realism Without Big Price 
Tag 

with tight budgets in mind, the boise va Medical center 
(BVAMC) was looking for a way to enhance in-situ simula-
tion. The mannequin used during mock codes in the hospital 
units included a wireless transmitter for voice, but it lacked 

an acceptable way to hear or see what was happening in the 
room without physically being at the bedside. some facilities 
have tried using a standard baby monitor during simulation, 
to enable the mannequin operator to hear what was happen-
ing and to respond appropriately. the simulation education 
team here decided to use a color video and audio baby moni-
tor instead. with the ability to see, as well as hear what was 
happening real-time during the simulation, the benefits were 
observed immediately.

Using an IV pole mount, the team made a bracket that al-
lowed the camera/microphone unit to be placed at the foot of 
the bed. During the first mock code on the BVAMC medi-
cal/surgical unit, the mannequin operator was able to see 
the learner’s physical touch on the “patient” when inquiring 
about pain location, and in turn, could cause the “patient” to 
respond appropriately to the actions of the learner. because 
both the mannequin and the baby monitor were wireless, 
the operator was able to control the simulation and respond 
to the learner’s actions from two rooms away. being able to 
remotely run in-situ scenarios without immediate physical 
presence at the bedside opens up many options and increases 
the realism of training.

Additional benefits to this particular baby monitor are the 
ability to see in the dark using infrared light (which would 
allow for continuous monitoring during “power outage” sce-
narios); battery or AC adapter operation; and the ability to 
record and capture images and sound from the monitor onto 
an attached computer. using a usbto-rca converter, both 
still images and video footage were captured during simula-
tions. while the video quality is not as sharp as standard 
video cameras, the ability to see and respond appropriately 
and to use the videos during debriefing, if desired, made this 
purchase well worth the money.

This article originally appeared on the U.S. Department of Veteran 
Affairs website.  For the complete article, click here.

FOCUS ON MEDICAL M&S

http://www.teamorlando.org/news/April2012_10-4/article3.shtml
http://www.simlearn.va.gov/FA_2012_5_Video_Baby_Monitor_SimLEARN.asp
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to inform public health officials 
and other policy-makers,” said 
sam scheiner, ecology and 
evolution of infectious dis-
eases (EEID) program director 
at the national science founda-
tion (NSF), which funded the 
research. eeid is a joint nsf-
national institutes of health 
program. at nsf, it is co-fund-

ed by the directorates for biological sciences and geosci-
ences. “this collaborative effort is training researchers in 
these techniques,” said scheiner, “as well as strengthening 
ties between u.s. and african students and scientists.”

“Not knowing how data about an outbreak were collected 
can lead to misinterpretations,” pulliam said.

For example, if procedures change for how infected individ-
uals are counted, it could create a spike in data that falsely 
portrays how a disease is being spread.

This article originally appeared on the National Science Foundation 
website.  For the complete article, click here. 

■ ■ ■

Researchers Use Game to Change How Scientists 
Study Disease Outbreaks

FOCUS ON MEDICAL

it may seem like a game of 

tag, but it’s an innovative tool 
for teaching the fundamentals 
of epidemiology, the science of 
how infectious diseases move 
through a population.

an international team of sci-
entists—including researchers 
who teach  an annual clinic at 
the African Institute for Mathematical Sciences (AIMS) in 
Muizenberg, south africa—is helping epidemiologists im-
prove the mathematical models they use to study outbreaks 
of diseases like cholera, AIDS and malaria.

in 2011, attendees at the clinic were treated to a game of 
“Muizenberg Mathematical fever,” where players simulate a 
real life epidemic by passing around pieces of paper that say: 
“you have been infected.” the paper pieces are followed by 
instructions for propagating the disease. The exercise proved 
so effective in demonstrating concepts in epidemiology that 
a discussion of the game is published in today’s issue of the 
journal PLoS Biology.

“Infectious disease modeling is an established field of study 
in bio-mathematics,” said Juliet pulliam, a biologist at the 
university of florida’s emerging pathogens institute and 
co-author of the paper. “but there has been a tendency for 
mathematicians to operate separately from practitioners on 
the ground who track diseases.”

the game was intended to convince all players in the epide-
miology field that teamwork is the better approach. “Reduc-
ing disease risk requires sophisticated mathematical models 

Subscribe to the M&S Newsletter  

If you would like to subscribe to the M&S Newsletter, 
just send an email to

 MS-Newsletter-Subscribe@Lists.AlionScience.com
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the data collection process involves positioning the scanner 
at various positions around the airplane. the scanner auto-
matically sweeps a laser beam across the aircraft to generate 
a 3-d point cloud. 

“any areas where good data is not collected, such as shad-
ows, are depicted as black holes in the scanner software re-
quiring the scanner to be re-positioned for optimal results”, 
said collins. 

after scanning an aircraft, seek eagle engineers use 
rapidform reverse engineering software and the 3-d point 
clouds to construct solid digital models. 

This article originally appeared on the U.S. Air Force  website.  For the 
complete article, click here.

■ ■ ■

Army Wants Quick Virtual Terrain 

with so much haRd laboR needed to cReate viRtual 

teRRain for simulations, the u.s. army is hoping that 
someone can come up with a quickie terrain generator for its 
land-attack missile simulations.

though simulations are often billed as a fast and low-cost 
method of training and mission planning, generating the 
underlying terrain models is a process built upon brute-force 
computing and copious amounts of human sweat, which eats 
up time and dollars.

the small business innovation research project, titled 
“rapid scene creation for Multispectral terrain signature 
Models and simulations,” calls for an automated technique 
or system that can quickly create earthen background terrain 
databases for integration into missile flight simulations.

Quick, high-fidelity terrain generation could also help with 
mission planning, unmanned aircraft approach routing, and 
civilian applications such as natural resource monitoring 
and border control. scene sizes range from 0.5-by-0.5 
kilometers to 10-by-10 kilometers, with terrain characterized 
by topography, features such as trees and roads, and eo/ir 
characteristics.

This article originally appeared on the Training and Simulation Jour-
nal (TSJ) website.  For the complete article, click here. 

 ■ ■ ■  

New 3-D Scanner Makes Impact 
at Eglin

when the 46th test wing’s aiR foRce seek eagle office 
purchased a 3-D laser scanner system six months ago, they 
had no idea how much of an impact this system would make.

“This is state of the art,” said Mark Hillman, lead engineer 
at the SEEK EAGLE. “We are breaking ground for the 
military.”

The approximately $150,000 Leica HDS 7000 3-D laser 
scanner and rapidform reverse engineering software 
program was purchased to quickly build accurate digital 
models of air force aircraft and weapons for use in aircraft-
weapon compatibility analyses. 

“before, we had to implement the real tests to determine 
how capable a system would be,” said paul collins, lead 
contract engineer for seek eagle. “now we build models 
for use in simulated test environments for a good indication 
of the outcome, before we go into actual testing, which can 
save hundreds of thousands of dollars.”

after one month of trial scans, they were able to use it to 
quickly scan an entire aircraft. 

“Four years ago, it took six people two weeks to manually 
collect 3-d data for the a-10 aircraft,” said collins. “with 
the laser scanner, two people can collect the same amount of 
data in two days, a 93 percent reduction.”

additionally, the accuracy of the laser is +/- 0.01. using the 
manual method, the accuracy was at best +/- 0.03, according 
to collins.
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a $1.5 million gRant fRom 

the bill & melinda gates 

foundation will triple 
the reach of an innovative 
teacher preparation 
program developed at 
the university of central 
florida that uses avatars in 
virtual classrooms to train future educators.

tle teachlive™ improves teacher practice and student 
learning by giving aspiring educators the opportunity to 
instruct a virtual classroom full of avatar students. the 
grant is to develop the lab’s current model at universities 
across the country, with a focus in the areas of sustainability, 
technology and research.

tle teachlive™ started as a pilot project at ucf in 2005. 
It has grown into a network of universities that use labs 
across the country to give education majors the opportunity 
to practice in a computer-generated classroom.

a trained “interactive actor” at ucf controls the avatar 
students, whose personalities reflect those of typical or 
atypical pre-teens, depending on the objectives of the 
experience. The actor watches the participating teachers in 
action. if a teacher fails to use best practices in content or 
instruction, the avatars act up, creating a scenario that could 
happen in the average classroom environment.

The experience allows teachers-in-training to perfect their 
skills without working with any real students. For veteran 
teachers, practice in a virtual classroom allows them to hone 
and refine their expertise or try out new techniques.

college of education 
Professors Lisa Dieker 
and Michael hynes 
along with college of 
engineering & computer 
science professor charles 
hughes developed 
tle teachlive™ with 

an interdisciplinary team that included members of the 
synthetic reality lab at ucf’s institute for simulation & 
training.  

This article originally appeared on the UCF’s Institute for Simulation 
& Training website.  For the complete article, click here.

■ ■ ■

Modeling and Simulation  
Staff Officer Course (MSSOC) Open for 

Registration
msiac m&s univeRsity is pResenting the Modeling and 
Simulation Staff Officer Course (MSSOC) July 17-19, 2012 in 
Alexandria, VA.

Mssoc is a three-day course that provides a broad overview 
of modeling and simulation (M&S) policy and activities of the 
Department of Defense (DoD), with discussion of how DoD 
employs M&s in support of training, analysis, acquisition 
of new products and systems, test and evaluation (T&E) and 
experimentation. The course focuses on M&S terms, concepts, 
applications, and information resources, preparing attendees for 
positions that require conversancy in these topics. students will 
gain familiarity with major M&s concepts, policies, organiza-
tions, programs, activities, and issues within the department of 
Defense. Continuous Learning Units (CEUs) are available for 
this course.  for more information, click here.

■ ■ ■

UCF’s Virtual Classroom Software Receives Grant for Innovative 
Teacher Preparation Program

http://today.ucf.edu/ucfs-virtual-classroom-software-receives-grant-for-innovative-teacher-preparation-program/
http://education.dod-msiac.org/MSSOC_12-02.asp
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■ ■ ■

EUCOM Exercises Adapt to 
Operational, Fiscal Environment

budget tightening won’t mean an end to u.s. european 
Command’s robust exercise program, but it could bring big 
changes to the program that keeps U.S. and allied forces at 
the top of their game, EUCOM officials here said.

in fact, as operations wind down in afghanistan, navy vice 
adm. charles Martoglio, eucoM’s deputy commander, 
told American Forces Press Service he expects an increase 
in U.S. exercises with NATO allies and other partners. 

u.s. participation dropped measurably over the past de-
cade because forces were tied up in real-world events in the 
Middle east, he said. but as those forces return, he said, 
the exercise program will become key to maintaining their 
combat edge and the interoperability developed working on 
the ground, in the air and at sea.

“we do not want to lose this muscle that we have built with 
our partners,” agreed Navy Rear Adm. Mark Montgomery, 
eucoM’s deputy director of plans, policy and strategy.

Building on those hard-earned skills will be critical to 
sustaining nato into the future, Martoglio said. “so we 
have to look toward ensuring interoperability of those forces 
and routinely training together so that if we have to conduct 
high-end operations, we have the ability to work together 
from a technical perspective, and the skills to work together 
from a training perspective,” he said.

Throughout its history, Eucom has aligned its exercise 
program to changing geopolitical conditions and challenges, 
said Marine corps col. edward bligh, chief of the com-
mand’s joint training, readiness and exercise division. Dur-
ing the Cold War, exercises focused on a land battle in the 
fulda gap. after the berlin wall fell, they shifted toward 

building partnerships with new eastern european democra-
cies. Then, after the 9/11 terror attacks, exercise planners 
moved into high gear to prepare u.s. and coalition forces for 
deployments to afghanistan and iraq.

“The people who fight with us downrange are coming from 
our [combatant command area of responsibility],” bligh said. 
“So to ensure they are capable and ready to go, our exercise 
program has been highly focused on international security 
assistance force preparation.”

This article originally appeared on the U.S. Department of Defense 
website.  For the complete article, click here. 

■ ■ ■

UAS in the NAS Distributed,  
Integrated Test & Evaluation 

on may 8, 2012, the simulation laboRatoRies (simlabs) 
at nasa dryden flight research center achieved a “nasa 
first” by integrating aircraft telemetry data from Dryden’s 
Ikhana Unmanned Aircraft System (UAS) into a live, virtual 
and constructive (LVC) flight test environment. 

As a key capability for NASA’s UAS Integration in the Na-
tional Airspace System (NAS) Project, the Integrated Test and 
Evaluation (IT&E) team is the first to install and fly an Auto-
matic Dependent Surveillance-Broadcast (ADS-B) system on 
a large unmanned aircraft and downlink its output, including 
both ownship information and surrounding live air traffic, to a 
ground control station. 

the it&e sub-project is building a combined live and vir-
tual (simulated) real-time human-in-the-loop distributed test 
environment in order to facilitate the evaluation of candidate 
technologies that will enable more routine uas operations in 
the NAS. During the test, a composite view of the mixed live 
and virtual air traffic was presented to operators in the Ground 
Control Station at Dryden and at the Air Traffic Control work-
station at ames. 

this capability will be used in future tests to reduce techni-
cal barriers related to the safety and operational challenges 
associated with enabling routine uas access to the nas. 
The Project will continue to expand its LVC test capability 
by extending its interface to facilities at NASA Langley and 
glenn research centers and possibly the faa’s william J. 

— cont inued

http://www.defense.gov/news/newsarticle.aspx?id=116255
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hughes technical center. when completed, the lvc test 
capability would be usable by any organization needing to 
integrate either a live manned or a live unmanned aircraft 
into a simulated environment.   

This article originally appeared on the NASA Aviation Systems web-
site.  For the original article, click here. 

■ ■ ■ 
Open-Source, Cross-Platform Visual Tool 
for Authoring Learning in Games (VITAL)
a visual tool foR authoRing leaRning (vital) is an 
open-source tool for creating the instructional logic within 
a serious game for training. vital provides the capability 
for instructional system designers and developers to col-
laborate via high-level graphical user interfaces, explicitly 
specify instructional elements such as learning objectives 
and instructional methods, and generate functional instruc-
tional logic without the need for low-level programming. it 
has been designed to be platform-independent and has been 
integrated with multiple game engines, including delta3d, 
vbs2™, unity3d™ and Microsoft silverlight™. 

vital was developed with the intention of blending 
instructional constructs and concepts typically used by 
an instructional system designer with the constructs and 
concepts used by game developers, providing a collabora-
tive authoring environment for both. vital introduces a 
novel level of rigor into the development of instructional 
content in games by embodying best practices. It also makes 
instructional content a “first-class citizen” in the software, 
including natural support for embedded assessment and 
performance tracking. Lastly, it reduces the level of effort 
needed to create effective instructional content in games and 
directly supports the re-use and straightforward revision of 
instructional content. 

vital has been released as open-source code on sourceforge 
at http://sourceforge.net/projects/vital/ and continues to be un-
der active development. it was used to develop the award-win-
ning vessel damage control trainer, currently deployed at 
the u.s. navy recruit training command, and is currently in 
use in the development of new training games.

This article was contributed by Talib S. Hussain, John Ostwald, Kerry 
Moffitt, Raytheon BBN Technologies.

■ ■ ■

Naval Station GTMO Prepares for 
Hurricane Exercise

in pRepaRation foR the upcoming huRRicane season,  

Naval Station Guantanamo Bay conducted an exercise April 
13-18 to test its responsiveness to weather threats and disas-
ters.

The exercise called “HURREX/Citadel Gale 2012” involved 
two simulated storm systems that developed and intensified 
to hurricane strength, threatening the caribbean islands, 
east coast and gulf coast regions.

Commander, U.S. Fleet Forces’ (USFF) and Commander, 
Navy Installations Command (CNIC) conducted the exercise 
April 16-27 to test afloat and shore-based commands emer-
gency preparedness.

Naval Station Guantanamo Bay began the exercise three 
days earlier before other naval installations because of its 
location in the caribbean.

“The purpose of the Citadel Gale exercise for Guantanamo 
Bay is to exercise or test the Naval Station and tenant com-
mands ability to react to a hurricane,” said Mark Kennedy, 
NAVSTA GTMO’s emergency manager. “This exercise will 
test our capability to change course of readiness as a hur-
ricane track moves towards GTMO.”

Some of the keys areas tested included personnel accountabil-
ity, notification processes to the population, shelter setup and 
damage assessment after a storm, according to kennedy. 

“Base residents should expect to hear the base siren and they 
may see emergency vehicles responding to various incident 
scenarios,” kennedy said.

Although the exercise does not include resident participa-
tion, Kennedy said that it is important they know what to do.

“It is important for base residents to check channel 4, the 
radio, or GTMO’s Facebook pages for information after the 
siren is heard,” he said. “they should start preparing their 
emergency kits in preparation for hurricane season starting 
1 June.”

This article originally appeared on the U.S. Navy website.  For the 
complete article, click here. 

nasa’s uas integration
—continued from previous page

http://www.aviationsystemsdivision.arc.nasa.gov/news/highlights/af_highlights_20120523.shtml#hilite1
http://www.navy.mil/submit/display.asp?story_id=66324
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The 23rd IASTED International Conference on M&S
July 3 – 5, 2012 
banff, canada

Summer Simulation Multi-Conference (SummerSim) 
2012
July 8 – 11, 2012 
genoa, italy

MSV’12  – 2012 International Conference on Modeling, 
Simulation and Visualization Methods
July 16 – 19, 2012 
las vegas, nv

Modeling and Simulation Staff Officer Course 
(MSSOC)
July 17 – 19, 2012 
Alexandria, VA

WHaT & WHenM&S
Modeling & SiMulation calendar of eventS 

for a complete list of upcoming events, please visit the Msiac website at  
www.dod-msiac.org/calendar.html

12th Annual MOVES Research and Education Summit
July 31 – august 2, 2012 
Monterey, ca

Advanced Distributed Learning Co-Laboratory iFest 
2012
July 31 – august 2, 2012 
orlando, fl

2012 Military Health System Research Symposium
august 13 – 16, 2012 
ft. lauderdale, fl

Promote an Event:  
If you would like to promote an M&S event on the 
Msiac calendar, please email the event information to 

MsiacHelpDesk@dod-msiac.org 

The MSIAC M&S Newsletter is a bi-monthly publication, sponsored by dtic, that provides the 
most recent information and events from within the M&s community.

How to Subscribe

simply email MS-Newsletter-Subscribe@Lists.AlionScience.com to be added to our mailing list.  
this list is for the newsletter only and will not be used for any other purpose.  please note that it 
is not necessary to subscribe each month. 

Submit an Article

If you would like to submit an article to be highlighted in the MSIAC M&S Newsletter, please 
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