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If an object emits light, heat, a chemical signature, odor, sound,

or some other form of energy, it can probably be detected by a military
visual or sensor system. And if it can be detected in the real world, it needs
to be replicated in the synthetic training environment. Rick Adams looks
at some of the latest technologies for manipulating all that data.

wo recent announcements,

made within days of each

other on opposite sides of the
Atlantic, seem the stuff of science fic-
tion, yet could be precursors to what we
might expect in military sensor and train-
ing technologies in the next few years.

A British startup is developing a cam-
era that can 'see through clothing,’ a la
comic book hero Superman (who's been
doing it without special hardware for 70
years). And California entrepreneurs are
selling a 'nmeurcheadset’ that enables
video game players to control the action
“with their thoughts,” much like the Clint
FEastwood 1982 movie character who
stole the Soviet Union's thought-control-
led ‘Firefox' developmental aircraft.

Oxford, UK-based ThruVision's T5000
camera is claimed to detect weapons,
explosives, and drugs hidden beneath
people's clothes from up to 2b meters
away using “T-rays” -- passive terahertz
technology adapted from space imag-
ing. (Sorry, voyeurs, the camera doeg
not reveal physical body details.) T-rays
are a form of low level electromagnetic
energy naturally emitted from all materi-
als, including rocks, plants, animals, and
people. “Who would have imagined that
research carried out by space sclentists
to study the stars could result in it being
used to protect the public from terror-
ists?” asked Dr. Liz Towns-Andrews,
Director of Knowledge Exchange at the
Science and Technology Facility Council,
Rutherford Appleton Laboratory.

Emotiv Systems’ US $300 brain-com-
puter interface (BCI) incorporates sen-
sors that detect the electrical impulse
activity of a person's neurons, then
interpret those into conscious thoughts,
expressions and even “non-conscious
emotions” — enabling players to control
their in-game character's expressions
or actions. The Emotiv EPOC claims to
detect excitement, tension, frustration,
anger, ... a smile, laugh, wink, smirk or
grimace ... cognitive actions such as
push, pull, lift, drop, and even a new visu-
alization capability the military would
love to have in real life: “the ability to
make objects disappear.” Together with
IBM, Emotiv is exploring non-gaming
applications of BCI technology such as
design collaboration and sophisticated
virtual simulation and training platforms.
IBM Digital Convergence vice president
Paul Ledak muses, "As interactions in
virtual environments become more com-
plex, mice and keyboards alone may soon
be inadequate.”

Holographic Handhelds

SGI is also working on a concept that
might have been regarded as sci-fi not
long ago: holographic 3-D imagery of a
battlefield situation -- right at the warf-
ighter's fingertips in the form factor of
“an iPhone on steroids,” as Bob Pette
describes it. Pette is vice president of
professional services for the Sunnyvale,
California high-performance computing
company.

The end-user holographic handheld
is simply a remote terminal in SGI's grand
vision for remote collaboration. Using a
centralized massively parallel process-
ing center to crunch petabytes of data
{or more), remote users could be any-
where. "Our mission is to visualize data
anywhere in the world faster than com-
petitors,” explains Pette. With the com-
puting handled at a consolidated center,
remote users such as soldiers, homeland
security, and first responders do not need
a lot of processing power in their port-
able visualization device. However, they
would have the capability to relay real-
time information back to the supercom-
puter center (perhaps via an intermedi-
ate processor in a convoy Humvee or
an overhead AWACSs aircraft); that data
would then be used to update the situa-
tion for any user on the network.

Instead of a 2D map, “the holograph
allows the user to see building fronts and
street intersections as they really are. The
3D views could also be overlayed with
satellite information, weather, sensor
data, and so forth. For example, in a dirty
bomb scenario, Pette describes, “First
responders could enter GPS coordinates
and wind speed; the data goes back to
the computing hub where the calcula-
tions are made, and the results are almost
immediately sent back: these are the
evacuation routes to get out of town.”

The challenge is not the computa-
tion, according to Pette. “It's how you
shrink the information and put it in the

MS&T MAGAZINE = ISSUE 2/2008 15



TRAINING TECHNOLOGY WM

warfighter's hands, how to make the best
use of the amount of visible space.” He
says a laptop could be used today, “but
that's not really effective. We're work-
ing with partners on how to shrink that
down.” The key enabler, according to
SGI, is the intellectual property inside the
device, the "acceleration, compression,
and encryption of data ... to more quickly
interpret what's there”

In a command center, Pette thinks the
future may look something like a scene in
the movie Minority Report in which the
actors use hand and finger motions to
move data around a large-screen display.
(Or perhaps they'll use an Emotiv brain
interface.)

The central supercomputer concept
could be applied to distributed mission
training as well, providing all remote
users In simulators around the world
with “access to the same visual” "Say a
squadron is looking for Baghdad Savings
& Loan Bank, but it's just been blown
up in the real world. The synthetic data-
base can be quickly updated, so now
the trainees are instead locking for the
rubble”

Tens of Thousands of Entities
Processing ... and displaying ... the mas-
sive amounts of data required to replicate
the complexity of urban environments
was the heart of the challenge L-3 / Link
Simulation & Training started working
on four years ago. Geospatial and terrain
data. Sub-meter imagery. New infrared
and electro-optical sensors with very
long range and high-resolution capa-
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create real-time interactive graphical elements
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bilities. Instantanecus look angles for
fast jets and unmanned aircraft. Models.
Threats. People behaviors. “You have to
be able to process all this content, decon-
flict it, and then render it. It takes a lot
of parallel processing and compression,”
notes Frank Delisle, Link vice president of
engineering and technology.

Their solution is called HD World, and
since going public at IITSEC in Decem-
ber the Arlington, Texas-based integra-
tor has generated considerable interest
among their traditional military aviation
customers as well as ground vehicle
training operators.

Delisle says that later this year HD
World will be capable of generating "tens
of thousands" of computer-generated
entities, cornpared with the 50 or so semi-
automated forces (SAF) of most simu-
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lators. The large numbers of artificially
intelligent people and vehicles are nec-
essary to create the kind of urban envi-
ronment ‘fog’ where insurgents blend
in with civilian populations. The train-
ing mission for F-16 and F/A-18 pilots,
Predator and Global Hawk UAV crews,
and forward observers on the ground, for
example, is to track a single individual
before and after an explosion goes off
and people on the street scatter in every
direction. “Making judgment calls to fire
or launch is a complicated process. You
can‘t make a mistake," Delisle says. "So
the fidelity of the training environment
has to be very precise to train for these
decisions.”

HD World is actually an integrated
set of four products, any of which indi-
vidually can be used to enhance current
training capability. The database gen-
eration system (DBGS HD) ingests and
manages the massive amounts of source
information and outputs the content.
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