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SPOTLIGHT: U.S. MARINE CORPS PROJECTS
AT MOVES INSTITUTE

NPS’s MOVES Institute (for modeling, virtual environ-
ments, and simulation) has worked with the USMC’s
TECCOM and PMTRASYS commands to achieve out-
standing results in research and academic programs, fo-
cusing on providing benefit to the Corps and full usage of
Military Operations Specialty 9625. A frequent transition
partner for MOVES projects, the USMC has become the
client known for asking hard questions and pressing for
real answers. This suits MOVES fine, according to the
MOVES program officer, CDR Joe Sullivan, USN, who
claims the Marine Corps as his favorite customer and col-
laborator. Some noteworthy USMC/MOVES projects

are below.

FOPCSim The “Forward Observer” PC simulator
(FOPCSim) project began in 2002, when Marine LtCol
Dave Brannon and Maj Mike Villandre recognized a dire
need for training aid for the Corp’s critical call-for-fire
missions. They believed emerging PC technology could
solve the problem. Backed by NPS faculty experts in hu-
man factors, instructional-systems design, and computer-
graphics engineering, Brannon and Villandre examined
the nature of mission and critical-training elements and
matched it with the capacities of modern PCs. Their ro-
bust prototype was field tested with the target audience in
Camp Pendleton.

The system gained instant acceptance and popularity. Un-
fortunately, the cost of the software engine used to build
the training application prohibited wide distribution:
each CD delivered would carry a $500-per-
seat license fee. Following the USN/USMC
tradition of building solutions from what’s on

hand, the NPS team sidestepped the problem by building
their own software engine—one without the license fees
that limit distribution.

In 2005, Marine Maj J.P. McDonough and Capt Mark
Strom picked up where FOPCSim One left off. Their
work included rebuilding the game using the new engine
and running it through rigorous evaluation at TBS. The
results established that their PC-based training was as ef-
fective as existing training and much more easily main-
tained and distributed. McDonough and Strom’s system
is scheduled to replace the current system and FOPCSim
has transitioned to a program of record. It is now a stan-
dard application in use at various schoolhouses in the Ma-

rine Corps, such as squad-leader’s course to train Marines
to call for fire at SOI-East.

MA] McDonough is currently putting his NPS educa-
tion to the test, serving the Marine Corps Modeling and
Simulation Management Office. He is the USMC’s pri-
mary representative to the Defense Modeling and Simula-
tion Office. As big a win as FOPCSim has been, the real
return on the Marine Corps’ investment will be from the
programs and policies that MA] McDonough and other
graduates control.

ChrAVE The Chromakey-augmented virtual environment
(CHRave) was originally prototyped by USMC H-53 pilot
Mark Lennerton as a cheap and portable way to turn into
vehicle into an interactive trainer. Combining a PC running
anavigational application with a head-mounted display and
a bluescreen, ChrAVE was field tested at HMM(T)-164
and validated or providing an effective overland navigation
training system, a test platform for NVG sim-
ulation, and a realistic out-the-window view in
a deployable, immersive system.

Office of the Dean of Research ® Naval Postgraduate School ¢ Halligan Hall « Monterey, CA 93943-5138 * Research@nps.edu



Forward Air Trathc Controller
(Airborne) The FAC(A) program,
dubbed “Cleared Hot,” is investigat-
ing the feasibility of an open-source
PC-based FAC(A) simulation, lever-
aging existing work at NPS (such as
FOPCSim). The current training syl-
labus takes students from classroom
lessons directly to the aircraft—PC
training could provide an intermedi-
ate step that provides an immersive,
inexpensive, risk-free first go. Status:
in development with Maj Charles
Lakey, and Maj Greg King; scheduled
for study at Marine Aviation Weap-
ons and Tactics Squadron in March
2006.

TECOM and TTECG Baseline Study—the “Rosetta
Stone of Training Validation” MOVES’ unglamorous
but enormously valuable and unprecedented study of
fundamental training and simulation data has provided
baseline measurements from which questions regarding
the effectiveness, efficiency, and value of training simu-
lations can be answered with quantified certainty. These
benchmarks will allow the USMC to improve training in
artillery, air, and ground units and let MOVES research-
ers understand exactly what works and why. The study
contributes towards building the VIRTE conceptual
framework and support areas where the VIRTE mission is
currently focused. Principal investigator: Amela Sadagic.
Status: all data collected; analysis in process.

Virtual Environment CQB MOVES and the USMC
have developed a prototype deployable CQB training
system and investigated the feasibility of integrating in-
strumented weapon and HMD for immersive, individual
combatant training.

NPS JOINT CLOSE-AIR-SUPPORT
JECOM has been delegated responsibility for developing

the Joint Battle Management Command-and-Control In-
grated Architecture, and had requested help from AFIT
and NPS in building the conceptual basis of the JBMC2
intgegrated architecture. Initial efforts focus on joint close
air support and be extended to include joint fires. Marine
interest in this project is indicated by the MCCDC’s act-
ing as executive agent for development of the close-air-su-
port “Initial Capabilities” document when Gen. Pace was

VJCS and JROC chairman.

Virtual Environment CQB

A Marine student at NPS is identi-
fying and examining doctrine and
CONOPS for current and future
joint  close-air-support targeting-
and-delivery systems. A supporting
wargaming program has been de-
veloped in collaboration with TRA-
DOC, AFIT, and JFCOM.

The current joint-close-air -support
project will involve optimzing se-
lected targeting-and-delivery archi-
tectures and their implications for
associated tactics and doctrines. The
results will be vetted through the
wargaming process with TRADOC,
AFIT, and JECOM.

TNT TACTICAL REMOTE-SENSOR SYSTEM
The tactical-network topology (TNT) program of quar-

terly field experiments develops and demonstrates new
technologies supporting the near-term needs of the war-
fighter. Emphasis is on wireless networks, autonomous
vehicles, sensor networks, situational awareness, and tar-
get tracking and identification—measures of performance
of technologies and operators are also addressed.

Deployable Network Operations Center Under the
TNT aegis, Marine Corps students Maj. Thiry and Lt.
Johnson recently designed, built, and implemented a de-
ployable network operations center (DNOC) at Camp
Roberts, CA for the U.S. Southern Command. In collab-
oration with TNT director of networking Alex Bordetsky
and field-experimentation coordinator David Netzer,
Thiry and Johnson created a man-packable network-op-
erations center.

Users participate over an experimental test-bed of hybrid
wireless technologies (links) and manned/unmanned mo-
bile platforms (nodes), allowing them to connect into the
wireless backbone network, the Internet, and a remotely
operated audiovisual suite that displays their PC monitors
to the group. The plug-and-play DNOC liberates TNT
researchers from cumbersome setup and allows them to
concentrate on the intellectual challenges at hand.

The primary objectives were to demonstrate shared situ-
ational and network awareness by improving the infor-
mation-management processes and to enhance the geo-
distributed tactical warfighters’ ability to self-synchronize
over a robust network topology—which means increased
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TRSSv3 Uplink System

collaboration and flexibility, faster decision making, mini-
mized logistics, and improved interoperability.

TRSSv3 Research conducted in spring 2005 at the TNT
05-3 experiment at Camp Roberts served as an extension
of thesis work by Marine captains Brian Dixon and Wil-
liam Felts.

The USMC uses a tactical remote-sensor system named
TRSS. As a part of thesis research, a second version,
TRSSv2 was developed, and TRSSv3 followed by adding

improved performance through hardware upgrades.

TRSSv2 was a wireless sensor network built on handheld
mobile devices, developed to utilize capabilities discov-
ery, load sharing, and resource aggregation for overall
performance. TRSSv2 also made use of capabilities dis-
covery to evaluate network devices. It utilizes load shar-
ing to distribute image collected by an individual sensor
to other devices on the network, and resource aggrega-
tion to exploit the resources of all devices in the network.
Satellite communications provided internet connectivity
from remote locations. The software package was writ-
ten in C Sharp (C#), uses the NET compact framework,
and worked under the Pocket PC 2002 operating system,
using 802.11b wireless technology for ad-hoc network
connectivity. TRSSv2 was designed to deliver high qual-
ity images from any area within satellite coverage to any
computer connected to the internet.

TRSSv2 worked well, but was snail’s paced due to
limitations of the PDA’s architecture. To improve per-
formance, the sensor system was migrated to a Pentium
4-based miniPC, and named TRSSv3. This provided the
processing power, memory, and storage the sensor system
needed to operate correctly. In addition to hardware up-
grades, TRSSv3 employed the CrossBow Sensor system.

This system augmented TRSSv3’s software-based motion
detection with hardware-based motion detection. Sev-
eral small motes were deployed, which provided motion
detection based in changes in IR spectrum as well as the
magnetic field.

COMMAND AND CONTROL IN NETWORK
FORCES

LCDR Bradley and bis individual IFE The American flag parch emits
infra-red light (inset) when activated by a remote optical transmitter.
Marine Corps funding will help develop field-testable units.

INDIVIDUAL IDENTITY, FRIEND OR FOE
(ITFF)

With increasing reliance on night operations and close-
quarters combat (CQC), an improved tool is urgently
needed to minimize fratricide. This longstanding issue
becomes even more critical with the growing density of
night-vision devices (NVDs) among individual soldiers,
marines and special-forces operators and the parallel pro-
liferation of NVDs around the world. With support from
the Marine Warfighting Laboratory (Maj. Jeffrey Dunn,
MCWL), LCDR Frank Bradley and professor Nancy
Haegel of the NPS physics department are developing a
ITFF device based on new polymer light-emitting materi-
als. The work is being performed in collaboration with
Add-Vision, Inc. of Scotts Valley, CA.

An optical transmitter will be incorporated into the aim-
ing device of each operator’s weapon. It will interrogate



and trigger emission from a small, lightweight patch that
will identify individual friendly forces. The interrogator
is directional and can be encoded so that enemy person-
nel cannot activate the patches, eliminating a common
problem with existing IIFE The system has been designed
so as not to add significant weight or complexity for the
warfighter, to integrate into existing SOPs, and to take ad-
vantage of the latest technologies. The polymer emission
and printing process will allow for a relatively low-cost
device, meaning that the patches can be issued and worn
as multiples by operators to allow for 360° exposure. The
program anticipates delivery of twenty prototype devices
in December 2005 for initial testing and evaluation.



