A Constructive Effort
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MORE CAPABLE DOD CONSTRUCTIVE SIMULATIONS
ARE SUPPORTING AN EXPANDED TRAINING AUDIENCE.
The government/industry
team has a number of efforts in progress to increase the usability, affordability, fidelity and other
attributes of constructive simulations. These enhancements are also allowing additional DoD
training audiences to train as they will operate and perform other missions.

LVC ENVIRONMENT UNDERPINNING

DoD is inserting significant technology innovations into the constructive domain. Some
representative efforts can be gleaned through the U.S. Army’s PEO STRI constructive
simulation portfolio.

The rapid progress in the domain is benefiting the training audience, noted one industry insider.
Michael F. Tansey, SAIC’s program manager for Warfighters’ Simulation (WARSIM), described
WARSIM’s technology this way: “Think about moving from an Atari video and tank game
technology in the mid-1980s to an X-Box 360 platform today. Today’s war games represent a
different generation of technology and interaction that is more realistic and sophisticated in
terms of weather, environment, behaviors and movement. What’s more: it’s data driven. So, it’s
easier to add new equipment—it’s simply a data question. Add to this the ability to interpret
performance ahead of time and act, and WARSIM becomes a powerful and cost-effective
battlefield mission rehearsal, planning and implementation tool.”
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The Army intends to replace its Corps Battle Simulation for land combat and the Tactical
Simulation intelligence trainer with WARSIM and WARSIM’s intelligence module. SAIC works
as a WARSIM subcontractor to Lockheed Martin, the program prime.

But it is the up-and-coming One Semi- Automated Forces (OneSAF) program that provides real
insight into the constructive domain’s evolution. OneSAF is touted to be the service’s next
generation entity-level simulation that dramatically expands the use of these computer models
to lower echelon training audiences, and into DoD’s live-virtual-constructive (LVC) training
environment.

Current constructive simulations primarily support unit-level (collective) training. Until recently,
these computer models were the main province of upper echelon staffs and their commanders
for training and mission rehearsal. This, too, is about to change.

The OneSAF constructive simulation program will support brigade-and-below leadership
training, Colonel Karen Saunders, project manager, constructive simulation, told MT2. “With the
OneSAF piece, it’s really across all echelons of command and staff—down to battalion and
even to the company level.”

OneSAF is also part of a more subtle transformation in DoD training—one that solidifies the
role of constructive simulation as an underpinning in the department’s live-virtual-constructive
(LVC) environment. “We are integrating our constructive model [OneSAF] as the SAF
component in virtual trainers—it drives the virtual trainer. So, really, we are behind the scenes
stimulating armed combat command systems to train battle staffs and commanders. We are
also working by the end of 2009 to be the constructive component in our virtual simulations,”
Saunders pointed out.

SAIC, OneSAF’s architecture and integrating developer, is a part of the industry team that
works hand-inhand with the government integrator to deliver the program with yet another
interesting caveat—the PEO is developing OneSAF as an open system. “Different government
elements can get the OneSAF model, make enhancements if they choose and enter it back into
the program baseline. The program manager, who provides overall configuration management,
will ensure that the enhancements, as appropriate, are entered back into the baseline,”
Saunders noted.
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OneSAF’s baseline, which contains 5 million lines of code, is constantly expanding, according
to Eric Root, SAIC’s OneSAF program manager. He noted the baseline is “fed by
enhancements provided by OneSAF users and unique user-funded initiatives such as the U.S.
Army’s Future Combat System, the Remote Surveillance and Joint Program Office and the U.S.
Army Training and Doctrine Command Intelligence Support Activity, which develops threat
capabilities, terrorist behaviors and improvised explosive device models for OneSAF.”

DoD’s investments in OneSAF appear to be well placed and have an opportunity to make a
difference in the constructive domain. “First, there are few, if any, new constructive simulation
solutions on the horizon that are better equipped or positioned to take the place of legacy
systems,” Root said.

And funding for new programs in the domain is shrinking. “OneSAF, with its focus on building
the best platform for all systems to talk to one another in a federation of constructive
simulations, is viable for the future,” Root added.

OTHER TRENDS

Constructive simulation is also being eyed by other operators. The intelligence electronic
warfare tactical proficiency trainer (IEWTPT) is a PEO STRI program that more effectively
inserts intelligence into scenarios for commanders at all echelons by providing a training
capability that includes the intelligence analyst.

The two components of the trainer are the signal intelligence-based technical control (TCC) cell
and the human intelligence control cell (HCC). “We’re receiving a lot of interest from the
intelligence community to expand the current scenario base that we have with the HCC,”
Saunders said.

Orlando-based General Dynamics C4 Systems (GDC4S) is the IEWTPT prime contractor.

PEO STRI’s combat developers are working to develop a requirement for non-lethal effects and
operations—that reflects the operational environments of Iraq and Afghanistan. “We have to
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ensure that the training systems being developed reflect the operating environments that our
warfighters are working in today,” said Saunders.

Elsewhere, higher fidelity environmental representations have become an important foundation
of constructive simulations. TerraSim is one company at the forefront of this effort.

TerraSim supports a wide range of current and legacy constructive simulation programs,
including OneSAF, Joint Semi-Automated Forces (JSAF) and Joint Conflict and Tactical
Simulation (JCATS), as well as commercial systems including MAK VRForces. “We also have
legacy exporters for Modular Semi- Automated Forces and One- SAF Test Bed, the
predecessor for OneSAF,” Dave McKeown, co-founder and president, TerraSim, told MT2.

TerraTools—the name of TerraSim’s geospatial database generation product line—is used in
the company’s three major business areas including defense modeling and simulation, site
modeling for intelligence preparation and civil applications for 3-D modeling. “Within modeling
and simulation, we have augmented our TerraTools Core product with a set of user configurable
import and export plug-ins. Each uses the TerraTools Core functionality, and enhancements like
building interior generation, or underground structure generation are updated to our Core
product. This allows all of our customers to benefit from new technology without a proliferation
of new and expensive addon modules,” McKeown said. Since the exporters typically have their
own unique format requirements, TerraTools Core provides a common representation that each
exporter can use and tailor to its own runtime requirements. “This also is key to the way we
produce correlated visual and constructive simulation systems,” McKeown added.

McKeown reflected on the state of constructive simulation and pointed out, “The most
interesting trend that we see is the desire to link virtual simulation and constructive simulation,
particularly OneSAF, for urban operations applications.” He noted that there are several thrusts
to this work, one being the traditional production of a correlated visual in interchange formats
such as OpenFlight. “A more interesting and challenging requirement is to support game
engines in their native formats. We have been working with Bohemia Interactive, Australia [BIA]
with their Virtual Battlespace 2 [VBS2] game engine, and have produced a direct exporter from
TerraTools that supports full geometric and attribution correlations,” McKeown said. TerraSim’s
corporate philosophy to attacking this problem is to design the exporter for the unique content
requirements of the runtime, but to maintain a common intermediate representation within
TerraTools Core so that correlation is achieved by design, not by translation.
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As the LVC environment evolves, networks with different sensitivity (classification) levels are
increasingly connected to include different training audiences.

Trusted Computer Solutions’ (TCS) Sim- Shield is a representative product that allows DoD
customers to train and communicate electronically without the risk of disclosing sensitive data to
unintended participants. “The goal is, for example, an F-16 Air Force squadron that is
completing mission training has many constructive applications in place in their exercise as
well,” Romil Sharma, program manager, TCS, told MT2. “They might have a requirement for
joint training with the Army—and the Army’s entities are unclassified. So, the Air Force’s
requirement would be that we would install and configure our multi-level guard in place so they
can interconnect the two networks without having any leakage of data across the network,” he
added. This multi-level connection, however, allows DoD to train the way it fights and
operates—goals of the warfighters.

With a cross-domain solution (guard) in place to provide multi-level security, DoD networks
supported by high-level architecture, distributed interactive simulation and other protocols can
communicate and support near real-time training.

TCS provides multi-level security across networks while delivering a highfidelity training
experience. The company’s strategy to deliver this outcome, in part, involves tailoring entity
performance measurements and attributes to support different scenarios. “You can take the
attributes of an aircraft that are generated from a constructive application, and we can
completely change its velocity, altitude, position—there are a lot of things we can change. And
the same with constructive missiles. There are a lot of things with that missile that can and need
to be changed for that information to go across boundaries at the DoD level.” He continued, “So,
one of the big requirements that we’ve had, one of the major challenges, is to make sure that
the performance measurements and requirements for latency and other customer requirements
are almost near real time, so that the warfighting training experience doesn’t have any
significant lag or other impediment that would be a detriment to training.”

For its part, Ternion continues to enhance its Flames constructive simulation framework in
response to shortfalls in the domain conveyed by its government and industry customers. The
Flames framework addresses customer feedback that includes a requirement for better ease of
use. “Many existing simulations are hard to use. It can take several weeks, for example, to build
a single scenario,” Brad Spearing, president, Ternion, told MT2.
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Spearing’s insights result from Flames’ use for 20 years throughout military programs’ life
cycles, including system design and test, and operator training.

Ternion is also responding to the community’s requirements for composable and reconfigurable
simulations that can be adapted to new and changing requirements. “Practically every military
user has requirements that are unique. So, we don’t believe it’s possible to build a single
simulation that will satisfy every user’s requirements. Flames-based simulations can be tailored
easily and inexpensively to specific requirements,” Spearing pointed out.

At the 2008 I/ITSEC, Ternion launched the Enterprise Edition for the Flames framework. This
enhancement was said to be similar to its older sibling, the Professional Edition, but with a new
benefit. Unlike the Professional Edition, licenses to Enterprise Edition runtime products are
available at no cost.

FUTURE DEVELOPMENTS

The government/industry team continues to advance OneSAF through a collaborative
relationship, gaining best-of-breed solutions from international sources. “SAIC works with PEO
STRI to help organize a traditionally well-attended annual OneSAF user conference in Orlando
each spring,” Root said. The next conference is scheduled for April 2009. “The conference
provides synergy for users as they demonstrate new uses and potential capabilities for the OneSAF baseline,” he pointed out. The fiveday conference attracts international and domestic users
worldwide.

OneSAF 3.0 is also scheduled for release early this year. “Among its feature will be its ability to
handle greater entity counts, more complete models such as robotics and the new 3-D
game-style interface called Ares,” Root revealed.

OneSAF will support training as well as analysis, requirements and development efforts.

PEO STRI’s Colonel Saunders has a new start program—Live, Virtual and Constructive
Integrating Architecture (LVCIA)— that will enhance interoperability and integration to other
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PEO STRI programs. “This is a component of an overall PEO STRI interoperability and
integration [I2] effort to improve execution of the PEO’s mission across the LVC domain. The
goal of the LVC-IA and infrastructure program is to enable a persistent LVC integrated training
environment for our warfighters,” Saunders explained.

An industry partner to develop the architecture has not been selected. PEO STRI’s initial
industry day to begin the selection of an LVC-IA integrating contractor was hosted during 2008
I/ITSEC. A follow-on industry day will be conducted this April. Details on this event are not
finalized but will be available through PEO STRI ( http://www.peostri.
army.mil/BusinessOpportunities.jsp
).

Further downstream, a goal is to have WARSIM ready for the Army’s divisionlevel exercises by
third quarter 2009 and larger scale exercises by 2011 in support of the Joint Land Component
Constructive Training Capability system. Tansey concluded, “The WARSIM integrated product
team, led by PEO STRI and supported by the Lockheed Martin and SAIC teams, is working to
validate the system in user tests in 2009 and 2010, ensuring that WARSIM is ready to provide
large-scale exercise training in 2011.” ♦

For more information, contact MT2 Editor Marty Kauchak or search our online archives for
related stories.
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