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GEOINT is making
a revolutionary

difference.

Letter to our Readers

In 2005 the Pathfinder is spotlighting the many ways that NGA and the geospatial-
intelligence (GEQINT) community are making a difference o the safety and security
of ourcountry and beyond. Inevery issue, we will show youwhy this new discipline
matters from the vantage point of a particular end use. In this issue, we focus on
CEOINT s power to support our warfighters, as it makes a revolutionary difference
o mission success and in many cases saves lives.

NGA’'s Military Executive, Air Force Brig. Gen. Dale Waters, sets the stage, as he
shares his perspectives based on his trips to the field and meetings with our many
and varied customers, Because NGA is having such a powerful impact, he says,
there is an urgent need “to develop and field an end-to-end architecture” that will
deliver GEQINT “wherever it is needed,” He also anticipates the day when the
services carry more of the GEQINT load for the last tactical mile, but he applauds
NGA's direct support of the “trigger pullers” today.

Up front, we discuss NGA's extensive support to tsunami relief efforts, including a
carrier battle group and a force of 13,000 sent to the scene by U.5. Pacific Command.
Many elements of NGA helped government and international organizations gain
situational awareness in a 12-country region devastated by the tsunami.

Then—in a story by Greg Anderson—Marines fighting in Al Fallujah tell how much
they appreciated “view sheds” of sniper positions his branch provided through
NGA's “Reachback” capability. Greg goes on to describe how Precision Engage-
ment’s Reachback services evolved, in a real-world example of “horizontal integra-
tion,” to the point of being truly “revolutionary.” Of course, Reachback is only part
of the support NGA provides to the warfighter. Tom Cooke of NGA's Office of
Global Support explains why the Agency made a “conscious business decision to
push support” to the warfighter through deployed NGA Support Teams and why

this has made an essential difference.

And staying on top of a growing threat—adversarial underground facilities—is the
theme of Michael Klumb's insightful article on NGA's search for solutions through
collaboration and creative applications of technology. We continue as Anthony
Fugate shows how custom imagery on a quick turnaround serves the warfighter,
while Amanda Park explains how analysts helped to reinvent imagery support for
the U.S. Central Command.

Concluding with our new "Departments,” we revisit warfighter support as Linda
Johnson looks at Gridlock—a program that promises real-time targeting from
non-metric airborne platforms. NGA's Historian looks back on our genealogy, while
Laura Cubarney looks forward to the “Enterprise” in the making.

In the May-June Pathfinder, we'll take up the same theme—"How NGA Is Making
a Revolutionary Difference”—with a different end use—navigation, in the air, on

land and at sea, as well as in space. 2

Director, Office of Corporate Reta




On My Mind

Perspectives on Support

to the Warfighter

By Brig. Gen. Dale C. Waters, USAF, NGA Military Executive and Director for Military Suppaort

As NGA's Military Executive, | have the privilege of traveling the world to talk with our
warfighting customers about NGA support. | get direct feedback from the very top. like
our visit with Paul Bremer, who was then the American ambassador in Irag. But | also

talk tointelligence professionals, planners, civil affairs specialists, and ves trigger pullers

in every service and command.

Ateachstop, the first words I hear are high
praise for NGA products and people. In
particular, I hear praise for the experience
and professionalism of our deployed and
externally assigned NGA analysts and
staff officers, who provide geospatial
intelligence (GEQINT) capabilities to our
warfighters they cannot currently provide
for themselves, While these deployed
analysts are often the "face of NGA” to our
deployed forces, | always make the point
that they are merely the “tip of the NGA
iceberg” representing the commitment and
capabilities of the entire NGA work force
dedicated to warfighter support,

GEOINT's Power Underutilized
Frankly, | view the news from the field
as mixed—MNGA's stock is riding very
high, but pur nation’s combat forces
could be doing so much better if they
improved their own capabilities to fully
leverage GEOINT—and if we engaged
more actively to help them build that
top-to-bottom capability. Thisis notmeant
as criticism of the services nor of NGA,
but just the recognition that the power of
GEQINT for our nation will not be fully
realized until it can be delivered to all
of our customers and partners from the
President to the foxhole,

We are currently doing much of the heavy
lifting with MGA analysts deployed with
fielded forces. These "NGA deployers”
are doing an incredible job. 5till there are
many warfighters whoare not reaping the

full benefitof GEOINT because they do not
have the training, systems or connectivity
to leverage it. In many cases they do not
even know what they are missing. The
work ahead is to sustain and improve
NGA's robust deployed support while
working withall our customers, especially
the uniformed services and combatant
commangds, to develop and field an end-
to-end architecture that will deliver the
“good stuff” wherever it is needed.

When I arrived al NGA 16 months ago, 1
truly did not know what to expect. As a
fighter pilot and commander, I had been
using NGA products—maps, charts, flight
information publications, imagery and
targeting materials—without knowing
much aboutthe organization that produced
them. As I moved into my new position
and began lo travel and represent NGA,
twao things became readily apparent: First,
the range of activities at NGA is incred-
ibly complex and these activities were
immensely important to our customers,
especially our combat forces, Second, our
nation's warriors loved what we were
doing for them. The post-9/ 11 decisions by
our Director, General Clapper, and NGA
leadership to build and deploy more robust
capabilities were paying huge benefits.
Recognizing that others within NGA had
done all the hard work, it was tempting
to just bask in the praise that was heaped
on NGA wherever 1 traveled. However,
I also heard the occasional feedback

reminding me of things we could all be



doing better. That got my attention, and |
was very pleased to see that the Director
and our leadership were also focusing on
the same issues,

Obviously, I'm not the only one at NGA
who talks to customers. In particular,
NGA's Office of Geospatial-Intelligence
Management (OGM), under the leader-
ship of Mr. Tom Ferguson, hasthe primary
responsibility for customer relations and
forbuilding and coordinating the National
System for Geospatial Intelligence, the
NSG. OGM is leading the community
in developing the entire architecture I
mentioned above, which will deliver
GEOINT from the White House to the
foxhole. Last year, General Clapper tasked
OGM toconduct a Geospatial-Intelligence
Activity Assessment (GAA), which
dispatched teams of NCA experts to
visit each of the commands and services,
to conduct top-to-bottom reviews of
capabilities and needs. They captured
comprehensive data on the same issues,
needs and opportunities that I was hearing
on my visits, The GAA is helping us
define the way forward and I thank all
those across NGA who helped in that
tremendous effort—an effort that will
continue, by the way, as a regular part of
our leadership role in the N5G.

The Stories Keep You Going

Let me digress for a minule and give
some tales from my travels. 1 mentioned
Ambassador Bremer above. When [ was
sitting in his office with General Clapper
inBaghdad, wenoticed an NGA producten
his wall. It was the only picture in a rather
austere and utilitarianoffice. [t wasa view
of Iraq showing progress in rebuilding the
country during the time the Ambassador
had been there. NGA was helping him tell
that story to his visitors—Iraqis and other
partners alike.

Cn other stops, young Army and Marine
officers have told me how our products

have literally saved the lives of their
troops—by showing them fields of fire
and likely sniper locations, or by giving
them imagery and maps that provided
alternative travel routes that came into
play when they were ambushed. Special
operators have told me how tailored prod-
ucts produced by our deployed analysts
have given them the routes, threats and
detailed GEOINT they needed before they
descended on terrorist locations—every-
thing they needed before they kicked in
some doors. One day I came across some
A-10combat pilots with fresh oxygen mask
marks on their faces minutes after they
landed from amission, They had expended
every round—missiles, rockets, and 30mm
cannon—on Taliban forces engaged with
U.5. Marines in Afghanistan, and they
were using our imagery products to help
them do it. These are the stories that keep
you going. If you are not a believer in the
power of GEOINT already, I suggest vou
find one of our NGA analysts who has
deployed with US. combat forces and
ask him or her about that experience. You
will believe.

5till, it bothers me that the huge strides
made intransforming our NGAenterprise
have not been matched by equal strides
across the community. Inmany cases, there
is simply nobodv home on the receiving
end of GEQINT. We are currently filling
some of those gaps with NGA deployers,
but the need is clearly greater than NGA's
capacity alone. It must be a community
effort. I would like to mention a couple
of recent changes at NGA that General
Clapper has putin place to try tomove the
community forward. He has empowered
our NGASupport Team {NST) Chiefs with
expanded authorities to represent NGA to
the combatant commands and services.
Our NSTs are not simply production ele-
ments for the warfighters; as enablers,
they are helping our customers build
and coordinate their part of the GEOQINT

Continued on page 34



NGA Assists in TSUNAMI
DISASTER Relief and Recovery

By Paul Hurlburt

hen reports of a magnitude-

9.0earthquake and resulting

tsunami striking the Indian
Ocean reached the United States Dec. 26,
NGA sprang into action. Contingency
plans were activated to ensure that
mariners and relief workers entering
the affected landmasses had the best
possible understanding of the situation
they would encounter and that national
and international leadership had the
best information at hand to assist them
in determining where to send help.

The Agency tapped both national and
commercial sources to provide the most
complete, timely and accurate informa-
tion. Analysts used national imagery
to assess damage to specific structures
while products derived from commercial
imagery showed the overall scope of the
damage—called “apocalypticdevastation
and destruction” by NGA's Director, retired
Air Force Lt. Gen. James R, Clapper Jr.

NGA provided imagery products of the
affected areas to the Agency for Interna-
tional Development’s Office of Foreign
Disaster Assistance (OFDA), U.S. Pacific
Command (PACOM)—in whose region
the tsunami occurred—and other govern-
mentagencies. Many NGA products were
also shared with the United Nations and
international relief organizations,

Assessing Damage

NGA products were eritical to PACOM and
LS. Transportation Command (TRANS-
COM) officials, who said their relief
effort was one of the most complex ever
mounted by American forces. PACOM
sent an aircraft carrier battle group and
a helicopter carrier expeditionary fleet,
along with scores of cargo planes, to the
scene. Ten days after the tsunami struck,
more than 20 ships and 75 aireraft, and
more than 13,000 US. soldiers, sailors,
airmenand Marines had deployed to help
provide relief,




NGA analysts assessed how the damage
from the tsunami affected access into
and out of the damaged areas. The Navy
used NGA satellite images to identify
sandy beaches where supplies might be
broughtashore by landing craft whenlocal
ports were blocked. NGA also assessed
damage to infrastructure, such as roads,
bridges, ports and airfields. In preparing
maps based on the latest satellite imagery,
analysts in the Analysis and Production
Directorate’s Readiness, Response and
Recovery Branch determined that at least
50 or 60 percent of the bridges and roads
in the affected area were unusable. These
maps were delivered to relief workers

instantly over the Internet.

“Tt's critical to provide information tofolks
that are bringing in relief,” said public af-
fairs otficer Stephen Honda. "We canlook
atairports to see if the airfield is damaged
to prevent aircraft from landing, or tell if
there are hazards in harbors that would
prevent ships from coming in.”

Warning Mariners

Mariners look to NG A for warnings about
hazardsin their area of operation. “Notices
to Mariners” are transmitted to both Navy
and merchant marine ships 24 hours a day
by the Agency’s Maritime Safety Division,

A Dec. 29 notice warned that ports of call
could be heavily damaged “to include
unknown new bottom configurations,
ship wrecks, shoréline changes and depth
limitations.” The notice also said “aids to
navigation may be clanmged, inoperable,
off station or even destroyed. . .. Proceed
with extreme caution.” Follow-up notices
provided more specific information as
it became available. Wrecks and debris
fill port and coastal waters throughout
the region, and many buoys and other
navigational aids were washed away.

Re-charting Affected Areas

Besides debris and damage to infrastric-
ture, both satellite imagery and the on-site
reports collected by Maritime Safety
revealed an area that no longer matches

existing maps and charts.

“We see massive erosion of the islands,”
said NGAHydrographer Chris Andreasen,
“That sediment had to go somewhere, so
I'd expect shoaling in channels and areas
were vessels typically try to navigate,”

To re-chart shipping channels and ports,
the Navy deployed two ships equipped
with sonar immediately after the tsunami.
More extensive surveysof the entire region
will take years, according to Andreasen,
“We've never seen anvthing like this

before.”

Although NGA has produced satellite
maps to indicate damaged areas, a more
time-consuming task awaits. Officials say
it will take years to re-chart the Indian
Oecean’s transfigured islands, coastlines
and ports. The massive undertaking is
sure to involve partnerships with many
of the countries in the region,

"Coproduction is certainly the way ahead
for re-mapping many of the areas affected
by the tsunami,” said Jay Moeder, NGA's
Issue Manager for South and Southeast
Asia. "Currently, discussions are under
way with regional partners to establish a
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2 2005 Digital Globe

prioritized production effort to provide
new charts and maps in the most timely
and efficient manner.”

GEOQINT's Value

Geospatial intelligence proved invaluable
in providing immediate support to the
many agencies responding to this natural
calamity. Now it will play a role in the re-

building of the region as the Agency begins

the process of updating the mapping and
charting products of the region.

“lwant to thank evervone at NGA whose
hard worlk ishelping to produce geospatial
intelligence that will make a difference in
this time of great need. The work that we
are doing to support Tsunami relief efforts
is the right thing to do—anditisour duty,”
Clapper said in an e-mail to emplovees.
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The Right Thing To Do™

In an e-mail to employeas, NGA Director retired Air Force LI Gen, James R. Clapper Jr. said

ne Was

e many stories he had heard about the concern and compassion

"I would like to share with you one

of NGA employess far the victims of the tsunami. He added

that particularly moved me:

erved a young Maring NCO walking arking lot. It was still

; the Marine appn ha glanced up and saw the

American flag at half-stafl. in honor of those lost during the recent tsunami disaster. He came

to attention, rendered a perfect salute, and then procee nto the building

"This young Marine was clearly unaware anyone saw him, yet he took the ime to salute and

pay respactful tribute to those affected by this disaster. He epitomizes the values to which we

at NGA try to adhere—doing the right thing even when no one is looking.”

The work that we are doing to support Tsunami relief efforts is the right thing o do—and it is

our duty. Let's continue to work together 10 help those affected by this great misfortune.

Through an NGA-wide extension of the 2004 Combined Federal Campaign, employees

contributed more than $24,000 to support the tsunami relief efforis of the American Red Cross

H3AONIdHLVYd
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‘REACHBACK’ Capability
Makes a Difference in Irag

By Grag Andarson
'}- utstanding support on sniper position view |
sheds [preciselinesofsight] ... Yourteam'sefforts
were once again above and beyond, particularly
‘
considering the short fuse . . . Your hard work on behalf of
; the Marines on the deck, taking the rounds, is certainly
. N appreciated”—Capt. Mark Cover, 15t Marine Expeditionary
l = s A L omesiamisin s

In the last quarter of the 20th century a campaign to promote
long-distance phone calls used the line “Reach out and touch
somebody!” During the first years of the 21st century, NGA's
Office of Precision Engagement has implemented a similar concept,
with a message to warfighters to “reach back for timely and tailored
geospatial intelligence (GEOINTH” :

In one successful application, “Reachback™ gave Marines fighting
in Al Fallujah, Irag, last October a GEOINT advantage
for tactical operations and decision making,

s as the captain indicated above.
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The support beganinlate March 2004 when
Precision Engagement received a request
from the I MEF related to the murder of
four American contractors in Al Fallujah.
Within a few days Precision Engagement
collected a set of High-Resolution Terrain
Information (HRTI) and feature data over
key lransportation nodes and mosques
within Al Fallujah’s urban landscape. This
information formed the foundation for
a series of precise lines of sight, or view
sheds, used to counter sniper fire from

Iragiinsurgents. The new tactical GEOINT
minimized the exposure of IMEF elements,
while increasing the effectiveness of the
Marine sniper teams.

As the situation in Al Fallujah evolved, so
did the nature of Precision Engagement’s
Reachback support. In April, Precision
Engagement learned that analytical
services it provided to the warfighters—
with the collaboration of NGA analysisin
theater—was incorporated into briefings
given to decision makers at the highest
levels of government.

Word of the success of NGA's Reachback
capability began to spread throughout
both the user community and the Intel-
ligence Community largely because of
the trust Precision Engagement earned
from the I MEE

Over the summer Precision Engagement
continued to aggressively support Reach-
back requests for operations in Iraq and
worldwide, providing mission-specific
data sets, HRTI and other products. For
example, one of the Reachback requests
came from the U.5. Strategic Command
and Defense Intelligence Agency in
support of the interagency Underground
Facilities Analysis Center. (Anarticleonthe
Center appeared in the January-February
Pathfinder.)
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A common thread to Reachback support
was GEOINT that covered a variety of
urban settings, the most notorious being
the area adjacent to a shrine at An Najaf.
Once again, precise and time-sensitive
GEQINT was critical in helping minimize
coalition casualties during the ensuing

operation. Precision Engagement and
NGA's in-theater analysts expanded their
GEOINT support to include commercial
imagery, which can be disclosed to Iraqi
military units and government decision
makers.

When US. forces finalized their plans
for last fall's Operation Phantom Fury,
Precision Engagement provided a dense
and precise HRTI dataset to the north of
previously collected Al Fallujah datasets.
The impact of this type of GEOINT was
evident in a story published in the Los
Angeles Times, Nov, 16, 2004,

"US. forces had engaged for weeks in
small attacks on the city’s southern and

eastern edges,” the Times reported. “It
was all a ruse, The insurgents apparently
bought it . . . When the invasion began a
week ago, U.S.-led forces stormed from the
north in concentrated formations across
three miles.”

The impact of Precision Engagement’s
GEQINT support over Al Fallujah
continued to evolve as the warfighters’
needs changed. In the period immediately
following Operation Phantom Fury, Preci-
sion Engagement provided geospatial
datasets and analytical skills to document
and assess collateral damage. The support
helped defend the United States against
potential insurgent-initiated disinforma-
tiomintended toundermine the operation’s
value in the eyes of world.

NGA's skill base for providing timely,
relevantand accurate GEOINT insupport
of national security is optimized through
Reachback efforts like those illustrated
by Precision Engagement. Bridging the
gap in continuity between NGA in-house
GEQINT talents and those of deployed
representatives in theater gives our
warfighters a unique advantage.

One of the most important lessons of this
combat supportis that horizontal integra-
tion, across sensor types and intelligence
organizations, is a huge advantage. These
examples from the past vear illustrate
the ofter-evolutionary nature of discrete
production requirements and needs on the
battlefront. But in a broader sense, they
show that the partnership within NGA,
and more importantly, with the rest of
the Intelligence Community is making a
revolutionary difference. Reachback is a
key to our success.

d3ANIdHLYd
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NGA Support Teams Stand

with the Warfighter

By Thomas M. Cooke

naneraofunprecedented advancesin

information technology (IT), the idea

of an intelligence agency deploving
analysts to sit alongside customers
seems to defy conventional wisdom.
Indeed, much effort has been directed
at establishing “reachback” capabilities
(using communications technology to
access intelligence that resides stateside or
otherwise outof theater). Valuable assuch
capabilities are, NGA is also positioning
more people and equipment at various
locations worldwide than ever before.
These deployments are part of a concerted
effort to extend the National System for
Geospatial-Intelligence (NSG) into each
command headquarters and national
government agency.

By providing experts at each customer site
tohelpinterpretand manipulate geospatial
intelligence (GEOINT) products and
services, NCAis providing the Intelligence
Community (1C) with a worldwide intel-
ligence baseline from which subsequent
analysis can be derived. This forward
presence turns the reachback model
upside down, creating a "push-forward”
capability that has consistently proven its
value in direct support.

Withits push-forward capability, NGAhas
taken the initiative to work directlv with
customers at their locations to provide
timely, relevant, accurate and actionable
GEOINT. This enables NGA analysts to
garner unique insight into the intelligence
problems facing their customers and help
identify intelligence requirements so they
can provide what the customer needs.

NGA Support Teams
NGA has made the conscious busi-
ness decision to push support to its

ever-widening customer base. NGA
Support Teams, or NSTs, may include
imagery and geospatial analysts, remote
replication system operators (to produce
both standard and nonstandard products),
and staff officers from other NGA direc-
torates (such as Source Operations [the
former Central Imagery Tasking Office],
Acquisition, Enterprise Engineering, and
so forth) who understand the power of
NGA's in-field capability.

At the strategic/operational level, NSTs
are found at each combatant command
headquarters, are assigned to each of
the military services, and are embedded
within the Central Intelligence Agency,
Defense Intelligence Agency, National
Security Agency, State Department,
Department of Homeland Security and
othernational-level organizalions. Within
these organizations, the WST chief serves
as the NGA director’s personal represen-
tative and is the single point of contact
for all GEQINT support, The NST uses
either NG A-specificIT systems or organic
systems provided by the host organiza-
tion, In some cases, members of the host
organization rate the contributions of
the NST. Now fullv enmeshed with the
staff organization they support, NSTs are
providing GEQINT for both operational
planning and execution.

At the tactical/operational level, NSTs
are assigned to both the Joint Task Force
and component level in theater (or to
lower tactical units, depending on the
specific intelligence requirement). They
are provided with a robust communica-
tions suite and the analytic tools needed
to support the 24- to 96-hour intelligence
requirement cycle. They deploy for
generally Y0-day rotations, during which

d3aNidHLYd
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time they live alongside their customer,
enduring the same austere conditions and
dangers. (One NGA analyst was injured
in December 2003 during a rocket attack
in Baghdad).

Why does NGA do this? Four develop-
ments are driving NCGA's push-forward
capabilityv—

1. The emergence of the Information
Age has inundated warfighters with
data and information, complicating
decisions. NGA Support Teams can
help sift through the information and
provide visualization that matters,
GEOINT that enables.

2. Speed matters. The Internet and the
availability of remotely sensed data
have leveled the playing field, and so
our warfighters' success is dependent
upon their ability to make correct
decisions faster than our adversaries.
The proximity of NGASupport Teams
creating real-time tactical decision aids
tailored to specific situations takes
advantage of this speed.

3. Advanced denial and deception tech-
niques, complex GEOINT methods
and the fleeting nature of issues fac-
ing our warfighters demand the avail-
ability of deep analytical expertise—
expertise most readily available from
the talentof adeployable NGAcivilian
analyst poal,

4. Education. The concept of GEOINT
as an intelligence discipline is rela-
tively new. Having analysts work
alongside customers helps integrate
this capability.

Because of the close relationship NGA
has developed with customers, both have
evolved together in their ability to adapt
the unique capabilities of digital products.
Customers who would have asked for a
1:25,000-scale map of a city now under-
stand that they can request and receive
a digital fly-through of the same city,

complete with annotated ingress/ egress
routes in a three-dimensional format. Al
the same time, NGA has developed its
ability to anticipate the customers’ needs
and provideexpertise and productsin time
for them to take advantage of it, thanks in
part to this close relationship.

Field Experiences

In 2001 NGA, then known as the National
Imagery and Mapping Agency (NIMAJ,
sent analysts to work alongside Special
Operations forces operating throughout
Afghanistan. Their mission was clear:
serve as the forward-deploved GEOINT
expertand provide products as required by
the customer. Toaccomplish this task, NGA
analysts were equipped primarily with a
standard satellite-communications suite
and a robust laptop (loaded with specific
software designed to manipulate images
and map data to create nonstandard
products).

The Task Force K-Bar commander
staled the products provided in theater,
which integrated dvnamic and real-lime
information, were absolutely critical in
ensuring the safety and success of the
teams conducting combat missions against
the Taliban and Al Qaeda. But the rough
terrain and inclement weather took its toll,
and NCGA recognized that a more rugged
capability was needed.

In record ime, NGA designed, procured,
and fielded a tactical suite of commu-
nications and analytic tocls to support
field operations: the Mobile Integrated
Geospatial Intelligence System, or MIGS.
Basically “NGA in two Humvees,” the
MIGS, when deploved, provides its own
generator power, life support, communi-
cations bandwidth, and analytic tools to
develop tailored GEOINT products based
on operational requirements. Manned by
a volunteer cadre of government civilians
and supported by contractor expertise,
the MIGS provides a nexus for GEOINT




production at the Joint Task Foree level
and is now considered by many tobe indis-
pensable in supporting crisis operations.

During Operation Iragi Freedom, NGA
downloaded a major portion of its Iraqi
CEOINT database onto more than two
hundred hard drives and delivered
therm—through the N5Ts in theater—to
operational forces throughout the area
of operation. One Army Warrant Officer
stated that it would have taken him one
vear witha dedicated T-1line todownload
what NGA provided on one piece of
hardware. With this database in hand,
NST personnel worked alongside their
operational and tactical customers and
built tailored products in support of fluid
military operations. The NST analysts also
served as liaisons to incorporate the latest
national-level information to continually
update the database.

On the flip side, NGA analysts had
real-time access to the latest tactical
information coming from the maneuver
units. Using thisknowledge, the deployed

N5Ts provided feedback to the NCA
“mothership” to ensure seamless support
throughout the strategic, operational and
tactical intelligence-support spectrum.

The Department of Defense has initiated
several studies to investigate ways in
which to limit the IC’s forward presence
at all levels, These studies are not without
merit. At the tactical /operational level, it
is dangerous to deploy civilian analvsts
where they could very well become
casualties,

As technology improves and the war-
fighter understanding of GEQINT grows,
the day may indeed come when NGA
personnel are no longer needed “at the
pointed end of the spear.” But in the near
term, NGA is committed to providing
whatever support is needed to place
timely, relevant, accurate and actionable
CEOINT inta the hands of those who need
it. Tactical operations notwithstanding,
MNGA is now committed to improving
its NST presence—and concomitant
GEOINT support—wherever the need is
identified.
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Searching for Undergrounds
with a High-Tech Toolkit

By Michael Klumb

iscovering the location of adver-

sarial underground facilities is

a difficult task. Being under-
ground, most of the significant features
are not visible in standard panchromatic
imagery. To probe alternative signatures,
NGA uses innovative technologies from
academia, government labs and the
commercial sector.

Classifying Urban Terrain
Historically, most underground facilities
of interest have been located in rural
areas. U.S. military forces, however, are
increasingly involved in military opera-
tions inurban terrain, asadversarial forces
move to the cities and underground to
take advantage of the clutter an urban
environment provides,

To be successful in the search for under-
ground facilities in urban areas, analysts
employ a multiplicity of innovative
methodologies. One method to reduce
urban clutter and consolidate a plethora of
objectsinto a limited number of categories
is to classify the land in accordance with
its physical properties. The physical
qualities of urban artifacts—streets, lots
and buildings—form distinctive patterns
when mapped.

The Advanced Research Labs at Penn-
sylvania State University are involved
in delimiting “urban terrain zones”
(UTZs)—image-based products that
classify the varying tvpes of urban envi-
ronments. Data contained in UTZsincludes
building dimensions, construction types,
proximity and street patterns. This type
of information, combined with other
geospatial data, is the foundation for
performing numerous types of analysis
including site selection, network analysis

and movement, and obstacle modeling,.
In addition to supporting the search for
undergrounds, these analvses cansupport
military operations, humanitarian aid,
peacekeeping and non-combatant evacu-
ation operations,

NGA has used UTZs as a major input to
Orion, a high-performance spatial event-
modeling framework. Upon extracting a
maodel, Orion creates a Forecast, based on
features of interest defined by the user.
Since all input data layers are georef-
erenced, the resulting forecast guides
analysts to areas most likely to contain the
features of interest, such as underground
facilities.

Distinguishing Recurring Features
One of the NGA's longest-running part-
nerships is with Los Alamos National
Laboratory, which has developed an appli-
cationcalled Genetic Imagery Exploitation
{GENIE) to find multiple occurrences of
objectsin animage. The premise of GENIE
is to test scores of trial solutions and, as
in genetics-based evolution, combine
elements of the best or “fittest” ones to
form new solutions. The solutions in this
case are chains of image-processing steps
tofind a particular feature. Amajor advan-
tage to this approach is that the physics
describing the appearance of the selected
feature does not have to be understood.
Theuserjusthastoidentify a few examples
of the feature, and GENIE evolves a solu-
tion to find similar features.

NGA has used GENIE successfully to find
areas of interest in multispectral imagery
and conducted evaluations of GENIE as
a general feature-extraction tool, Some
of Los Alamos’ new lools are directed




toward shape recognition, which would

complement GENIE nicely.

Borrowing Technigques from
Medicine

The Center for Subsurface Sensing and
Imaging Systems (CenS5I5) is an engi-
neering research center funded by the
Mational Science Foundation, Established
in 2000, CenSSISis a collection of academic,
industry and government partners. The
vision of CenSSIS is to use similar tech-
niques to solve diverse problems. Fields
of interest include subcellular biology,
medicine, underwater exploration and
underground diagnosis. CenS5IS" Web
site can be found at <http: // www.censsis,

new.edu>,

NGA is leveraging CenS515" expertise in:
image registration and geo-location,
four-dimensional sensor fusion,
object recognition,

multispectral and hyperspectralimage
classification,

distributed large-image data

management, and

understanding quantitative

change.

NGA provided CenS5515 a large
collection of commercialimagery
data. Initial work focused on
image registration, classifica-
tion and data management.
The foundation of the image
registration work was based
on algorithms developed by
the medical community for
registering retinal images.

CenS51S provides access to top-
quality personnel with applicable
expertise, It is hard to beat the
return on investment that this
relationship provides NGA,

Using Radar Data

The use of radar data to discover features
about the Earth’s surface has many appli-
cations that make collaboration fruitful.
NGAhasbeen working with Vexcel Corp.,
which has developed a technique that can
be used to detect underground construc-
tion where the ground has subsided.
Vexcel used commercial Radarsat data to
determine where the ground had subsided
after construction of a subway line in

London.

The involvement with groups outside of
the Intelligence Community has brought
NGAsome long-lasting working relation-
ships, cutting-edge scientific techniques,
and the ability to solve some specific, but
difficult, problems. Many of these groups,
and others, offer technologies or concepts
that can be used in solving intelligence
problems. Supporting outside projects
helps NGA stay at the front of emerging
technologies and give its cuslomers the
best quality product possible.

d3dNIdHLVYd
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Custom Imagery Meets Special Needs

By Anthony Fugale

ustom imagery for thewarfighter

is just that—anything to meet a

special request: a single image
product, image cutouts for the Global
Broadcast System, image mosaics, image-
derived products ("IDPs"), printed image
graphics, three-dimensional models and
more.

For vears, the Custom Product Activity
of the Mational Reconnaissance Office
produced these products. The organiza-
tion moved to the National Imagery
and Mapping Agency, now NGA, when
the new intelligence agency stood up in
1996.

As the Operational Integration Support
Branchin NGA s Analysis and Production
Directorate, the organization has a differ-
ent name now, but the mission remains
the same, to provide timely, relevant and
accurate custom imagery products to the

warfighter and other customers.

Quick Turnaround

NGA has gradually inserted and inte-
grated much of the technology that was

unigue to the branchinto other production
areas. The branch’s greatest asset remains
its ability to provide quick turnaround,
up-to-date, mission-ready image data.
These products typically involve large
datasets and come primarily in the form
of image mosaics and image libraries.

An image mosaic procduct uses multiple
imagestoprovide agreaterarea of coverage
to meet customer needs, The images are
geo-registered, tonally balanced, rescaled
and orthorectified to provide a near seam-
less product. (Orthorectification corrects
distance distortion caused by uneven
terrain.) Because the branch outputs the
image mosaics to the format specitied
by the customer, with image segments
based on file requirements, the product is
“mission ready” upon delivery.

Image library products on the other hand
contain multiple single images that typi-
cally offer sporadic, piecemeal coverageof
large areas {entire countries for example)
and are used to provide a solid baseline of
the latest imagery over an area of interest
for use in creating tailored products in




and faster access to critical recent data, The
branch’sinitial supporttothe GIL involved
providing the common imagery baseline
that was replicated and disseminated
by the GIL to some 50 remote locations
throughout the theater.

Due to the initial success of the imagery
baseline, the branch coordinated with the
NGA Military Executive, Air Force Brig.
Gen. Dale C. Waters, and established
a process lo provide the GIL baseline
imagery updates every 90 days. These
90-day updates provide NGA deployed
personnel and customers with a relevant

comman imagery baseline for mission
planning and product generation. This,
in turn, reduces the need to rely on dated

i “ the field. These libraries come in two

a3 & raquest, like . . bl o .
this orinorectfied image types—raw and orthorectified—and in information, saving the warfighter time
e e s ¥ 1 r Taer Tat . .

ul_iﬂ.:\l.;l'l_- Inn-:rﬁ optional formats. and potentially lives, while increasing
g & el o NGA's ability to meet specific customer
partion o =, Fromthe very beginning, support to crisis needs.
or o pperations has been a dominant factor
i':'!'l"ll':l' i removes L e i T i = H ~ 13 3 5
Do L T for the branch. Tnitially, the majority of [he impact of these image libraries on the
satel warfighter perhaps can best be described

and sirmoms gypport wasin the form of image libraries,
I 'Ii']ﬂf'."l W K ki

UFEWE

by a quote from Lt Col. Wolf Kressin,
NGA's CENTCOM Geospatial Intelligence
Officer (GIO):

'nwolving ingesting raw imagery data,
processing it with orthorectification
software, and then distributing the data to
customers on tape. This process required
24/ 7 operations, look weeks to complete,
and involved the hand carrying of

"We have always turned to [the branch]
because of [your] speed, quality and
responsiveness,” Kressin said, “You have

H3IANIZdHLYd

hundreds of tapes to the customer. Today,
through technological advancements and
custom software the branch developed,
the process of creating image libraries is
mostly automated and the product can
usually be shipped to the customer quickly
and easily. What once took weeks, now
typically takes only days or even hours.

In-Theater Support

It should come as no surprise that
since Sept. 11, 2001 and the beginning
of Operation Enduring Freedom, the
branch’s biggest customer has been the
U.s. Central Command (CENTCOM).
Since the establishment of the Geospatial
Intelligence Library (GIL}in theater, NGA
forward-deployed personnel have had a
centralized location thatallows for greater

been our ace-in-the-hole since October
2001."

While CENTCOM is the largest customer
in terms of requests it is by no means the
only customer. Over the past vear alone
the Operational Integration Support
Branch has completed over 325 image
products for various internal and external
NGA customers.

The branch recently developed a robust,
automated archive capability that popu-
lates a database with all the custom
products the branch creates. Information
from the databaseisavailable by hardcopy
or e-mail. Ultimately, the plan is to make
this information available to customers
via a secure Web sile.

#
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Imagery Analysts Take Action to
Prepare CENTCOM for Conflict

By Amanda R, Park

he global war on terror presents

the Intelligence Community

with several unprecedented
issues, not the least of which is how to
maintain situational awareness on a given
set of individuals and their locations.

While attempting to do just that, imagery,
intelligence and target analysts at the
U.S. Central Command (CENTCOM)
recognized a gap in the availability of
data to represent a nefarious presence at
military installations within their area of
operation,

Military installations are often assumed
to be above I‘(‘}'!'TG:EC]'I when considering
conventional targeting options. But in
fact, they present an attractive objective
for the activities of terrorists.

NGA analysts helped to craft a solution
to this data shortage on military installa-
tions, which centered on a database that
is also used to update national imagery
databases.

The database maintains geographical
information that can only be accurately
repr.]rtecl viaimagerve x]:ulr.ui taion. Among

. itsbasic fields are geographic coordinates

for the center of a military installation;
its elevation, ]ength, width and azimuth,
and the corresponding mapping data
with production date, These fields are the
foundation for all imagery intelligence
collected, produced and maintained on a
given installation.

Asdirected by the Department of Defense,
CENTCOM is the responsible producer
of intelligence on military units and
orders of battle as well as installation
and facility data within its 27-country
area of responsibility. This responsibility
translates to imagery analysts in the form
of biannual detailed installation descrip-
tions and annotated graphics that provide
an authoritative physical description and
outline of a given installation. Without
imagery reporting, a vastmajority of instal-
lation information cannot be accurately
represented in the database.

Working Towards a Solution

In the aftermath of Operation Iragi
Freedom (OIF), senior database analysts
at CENTCOM identified a shortfall of
accurate geographic coordinates for
military installations. Without this basic
dala, imagery collections could not be fully
exploited, should there be aneed toplan for
operations and contingencies, including
targeting. Consequently, imagery analysts
and database analystsagreed tocollaborate
on a solution, while adhering to each
other's directives, manuals and operating

procedures,

Imagery analysts whosupport CENTCOM
received lraining on the specific informa-
tion the database analysts require and
how the system integrates it, The training
led NGA to modify the way imagery
analysts’ reports are formatted to integrate
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the required information. The database
analystsalso trained, withaseniorimagery
analyst briefing them on how to interpret
the information disseminated within an
imagery report.

NGA imagery analysts took over the
responsibility of evaluating installation /
facility data change requests submitted to
CENTCOM. The change freed up valuable
time for the database analysts to focus on
maintaining specific unit and orders-of-
battle information and providing other
support directly to the warfighter.

As a result of the combined effort by
imagery analysts and database analysts,
CENTCOM now has the most up-to-
date records within the Intelligence
Community. Even more importantly, the
warfighter now has better information
to prevent infiltration by terrorists. With
a clear understanding of the database
and its role in intelligence production,
NGA's CENTCOM imagery analystswere
successful in assisting senior database
leaders in their efforts to obtain some key
intelligence data.

Better Foundation for Future

By having an in-depth knowledge of the
imagery tradecraft and working closels
with database analysts, CENTCOM
imagery analysts provided the Intelligence
Community with valuable, timely and
accurate data, tailored to both the war-
fighter and the policy maker. By p roviding
frequently overlooked information, NGA
imagery analysts ensured that critical
intelligence is maintained at the highest
levels of quality on a daily basis.

In the long term, the improved data set
providesa portion of the foundatian forall
intelligence produced and maintained in
the database, ultimately streamlining the
collection, exploitation and dissemination
of intelligence required to formulate a
comprehensive assessment of a given
installation or issue. Daily maintenance
is the key to ensuring that the imagen
analyst, command and database are
constantly prepared to support conflict

HIOANIdHLYd
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Real-Time Targeting with Gridlock

By Linda Johnson

he war on terror puts an empha-

sis on intelligence like no war

hasz done before. There is an
urgent need to quickly find, identify
and neutralize terrorists in any theater of
operations.

An important component in this war is
the ability for the warfighter to rapidly
produce precise coordinates for coordi-
nate-seeking weapons like the Joint Direct
Attack Munition (JDAM). But today’s
intelligence, surveillance and reconnais-
sance (ISR} sensors and platforms were
designed only for situational awareness;
they lack the metric accuracy to return
precise coordinates,
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To provide this critical ability, NGA's
InnoVision Directorate has developed
Gridlock, a technology that speeds up the
target acquisition process.

Gridlock takes imagery obtained on 15K
missions and uses algorithms to register
the images with highly accurate, previ-
ously obtained reference coordinates.
Depending upon the size of the mission
image, processor specd and other factors,
Gridlock can produce an image with
precise coordinatesinunder aminute. The
smart image is embedded with metadata
so thatits positional accuracy approaches
that of the reference coordinates.

. TARGET

COORDINATES
OBTAINED:BYS:
SCROLLINGTS
OVER IMAGERS

which transmits the




= Gridlock gives warfighters a target's

latitude, longitude, elevation and error
estimates with the click of a mouse.
Gridlockimages comply with the National
Imagery Transmission Format, which
means they can be stored inimage libraries
for later use,

BAE Systems is the lead developer for
Gridlock, The U5, Central Command
(CENTCOM) is the operational manager,
and the Air Force is the transition manager,
[he Defense Information Systems Agency
is helping to incorporate Gridlock into its
Global Command and Control System.

Gridlock received posilive [eedback in
demonstrations for Air Force and Marine
Corps operators in demonstrations last

Vear.

“It was awesome compared to the manual
process I've used previously,” said Capt.
Jeff Reed of 8th Air Force.

Theoperators saw Gridlock as more thana
targeting tool. [t can also be used for more
precise battlefield situational awareness
and as a flight planning aid, they said.

Testing by CENTCOM is under way
at MacDill Air Force Base, Fla. The Air
Force Transformation Center at Langley
Air Force Base, Va., is also planning to
test Gridlock this spring to prepare for

]_‘ruli_*ntia] transition to the field.

“This technology is a must for the next
generation of precision 1.~.'r.!a1pun5," savs
Jim Heskett, Chief of the Advanced
Adrborne Division. “We remain committed
to developing new technoelogies or
improving current capabilities to help our
soldiers fight and win the global war on
terrorism.”
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21st Century :
Enterprise ‘Thrus
NGA Direction

By Laura Cubamey

he threats facing
the world are more
than at any other tim
they include multiple and ur
fronts, the enemy’s technole

These threats require a
sophisticated response.

MGAis making adiffe
warfighters and dee
face these threats with transfnrmeﬂ
capabilities.

The Enterprise Operating Framework is
the methodology for transforming NGA.
It provides a strategic approach to under-

standing the needs of NGA's customers,
including improvements in the Agency’s
skills, expertise, data architecture, work-

place, processes, programs and policies to
better meet those needs.

The Enterprise Operating Framework is
being implemented in two-yearcycles. Itis
made upofeight thrusts, all of which work
together to accomplish the transformed
enterprise:

Analytic Depth

Source Management

Integrated Business Environment

Rapid Innovation

Corporate Customer Management

Web Portal

Work Environment

Leadership and Governance

m%nitmﬁal boundan g

Communities of Prad
new analysts and s
ones to contribute

Interest—groupsof

right combination of skills a.nd-expm‘tma
for aspecificissue or crisis, Dtherwnrkiﬁg:.._ :
groups, integrated operations or multi-
disciplinary teams will also tap into the
expertise of Communities of Practice.

The Corporate Customer Management
thrust will improve NGA’s customer
management capabilities by developing
the Customer Insight Database to better
understand and manage customer needs
This database will change the way NGA's
customer information is stored, integrated




and shared across the enterprise. It will
enable NGA to collaborate with mission
partners like the National Reconnaissance
Office and the National Security Agency.

- NGA’'s customer information will be
74 key input to the Rapid Innovation
_thrust's Enterprise Needs and Require-
ments process. This process
will enable an inte-

grated approach for

collecting, analyzing

and prioritizing needs

across the enterprise,
The Rapid Innovation
thrust has also
developed a
stream-
lined

Technology Insertion process and is
establishing an Enterprise Technology
Roadmap. Together, these initiatives will
ensure thatinnovationinvestments clearly
support NGA's missionand strategicgoals.
They also will foster greater coordination
and collaboration among organizations
responsible for developing, integrating,
implementing and maintaining innova-
tions at NGA. Increasing NGA's ability
to quickly identify and take advantage
of emerging technologies will help the
Agency stay ahead of the ever-evolving
threat posed by our adversaries.

Increased analytic capabilities, enhanced
customer insight and rapid technology
insertion are only a few examples of
how NGA is identifying, planning and
developing capabilities to meet the
challenges of today’s environment and
prepare for tomorrow. Throughout 2005,
the Enterprise Operating Framework
thrusts discussed here and the five others
will continue to deliver capabilities that
enable NGA to remain the premiere
provider of geospalial intelligence in
the 21sl century.
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Our Heritage

NGA Has Proud Genealogy

By Mariin Gardan

he National Geospatial-

Intelligence Agency has a long,

proud genealogy. Its roots are in
the nation’s need to know whatis out there
militarily, diplomatically, geographically
and scientifically.

As amilitary leader and former surveyor
himself, Gen. George Washington realized
the vital importance of accurate maps to
successful combat strategy. He commis-
sioned the Scotsman Robert Erskine to
survey roads, skelch the countryside and
manage the fledgling mapping units that
provided blueprints for the successtul
prosecution of the American Revolution.
Recognizing the value of freshintelligence,
Washington also directed Lt. Col. Thomas
Knowlton tolead reconnaissance missions
in a company of military and civilian
volunteers that came to be known as
Knowlton's Rangers.

The United States geospatial intelligence
effort began in earnest in 1803 with
President Thomas Jefferson. In a classi-
fied tasking, Jefferson sent Meriwether
Lewis, William Clark and their Corps of
Discovery to explore the newly acquired
Louisiana Purchase and other lands west
of the Mississippi River. They were to
report on European and Indian military
forces and alliances, trade patterns, and
the geography, plant life and animals
they found.

As the nation looked west, other military
and civilian expeditions followed Lewis
and Clark and expanded our knowledge
of the Earth. Likewise, our maritime
interests grew asthe U. 5. Navy developed
its own charts.

Tensions developed as the decades passed
and in 1861, Civil War broke out between

Northern and Southern states. The Army,
prodded by civilian contractors, now
began to find ways to go above the Earth’s
surface to gain intelligence about Confed-
erate forces, Balloons provided platforms
for civilian and military observers to
study the forces now visible before them.
Interpreters such as George Armstrong
Custer drew maps and wrote reports sent
back to the Earth’s surface, whichanalyzed
troop movements and dispositions.

This use of technology continued. But in
1914, with the outbreak of World War I,
the first modern technologies appeared.
Airplanes gave observers the ability to
stay above the Earth in a systemalic way,
whilecameras provided ways of recording
what was happening for analysis back on
the ground. Later in the Second World
War, starting in 1939, these technologies
leapt forward.

These abilities to rise above the Earth and
record what is there continue to evolve
to this day. Computers with their digital
capabilities began to mature, as they were
needed for our Cold War effort against
the Soviet Union from the late 1940s to
the early 199s.

It is these three technologies plus the
continual need tomeet thenation’s defense
and intelligence needs as economically
as possible that have shaped our Agency.
NGA is the result of years of efforts
to organize how we create, interpret
and distribute what has evolved into
geospatial intelligence. Qur heritage is
long and complex, but it shows how we
have grown along with the nation and its
technological base.




Partnerships

NGA and NSA—Aligning the

Eyes and Ears

By Matt Reiner

Shortly after 9/11 and long before intel-
ligence reform was being discussed in
Congress, NGA and the National Security
Agency {NSA) formed a unique working
relationship. The two agencies now
work together on collection management
and co-production, as well as planning,
architecture and personnel matters. This
increase in integration has provided great
benefit to customers, decision makers and
the nation as a whole.

NSA, headquartered at Fort Meade, Md.,
is “America’s cryptologic organization,”
specializing in “activities to protect U.S.
information systems and produce foreign
intelligence information.” Withits focus on
Signals Intelligence (SIGINT), NSA serves
as the listening post for the intelligence
community. NGA is then able to use that
information, along with other intelligence
sources, to produce Geospatial Intelligence
{GEOINT) and show whatishappening on
the Earth at a given point in time,

Inastrategy NSA Director Lt. Gen. Michael
V. Hayden often refers to as "a lot more
Grant, a lot less McClellan,” bath he and
NGA Director retired Lt Gen, James R,

Clapper Jr. were able to move quickly on
collaboration rather than planning for it
in the future. As General Clapper stated
during the 2004 GEOINT Symposium
in Mew Orleans, the collaboration has
worked well because “neither the agen-
cies nor the directors are in competition
with one another. What we see are the
complementary strengths that we each
bring to the table.
share information at the working level,

¥

Analysts are able to

allowing for more initiative, creativity and
intelligence sharing,

Partnerships within the Intelligence
Community are not uncommaon to NGA,
Indeed, NGA has several representatives
insuchagencies as the Defense Intelligence
Agency (DIA), the State Department, and
other members of the Intelligence Com-
munity (IC). What makes the NGA-NSA
parmership unique, however, is the simi-
larity in missions. SIGINT and Imagery
Intelligence (IMINT} both operate with
high levels of urgency. The data produced
from both disciplines often has a short
span of operational relevancy and must
therefore be disseminated to stakeholders
in a imely manner.

d3AdNIdHLYd
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Meither the agencies nor the
directors are in competition with
one another. What we sea are

the complementary strengths

that we each bring to the table.
—Lt. Gen. James R. Clapper Jr. (Ret)

MSA

.': Both leaders have found ways to capitalize

'S on their respective agencies’ intelligence

_ ) . disciplines and better respond to customer

Inteligence (SIGINT). needs. They have managed to do this in
three wavs:

Having analysts from each agency
workingalongside their counterparts,
including persennel in positions of
authority,

Having better connectivity between
MSA and NGA networks and

32

Combining twoseparate tasking struc-
tures to allow customers to receive
information from both agencies.

The partnership has affected other areas
besides the workplace. For example,
MNGA recently adopted the NSAapproach
to manage the length of deployments
for employees overseas. The integration
has also been seen in field elements,
where W5A and NGA employvees are
collocated in areas such as the U.S.




Pacific Command in Hawaii to support

iz intelligence requirements,

isla No matter where someone sits—whether
7 it'sin the White House orin a foxhole—the
ability to obtain better information from
the nation's eves-and-ears partnershipwill
ultimately enable better decisions, shorten
wars and save lives. This collaboration

etfectively demonstrates that intelligence

information cannolonger be shared just at
the top level. While enemies are operating
insmaller groupsand withmore flexibility
and creativity thanever before, members of
the Intelligence Community must do the
same. The information sharing between
NGA-NSA is a good start and will help
keep our nation safe in the next century.
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On M}l' Mind continued from page 7

architecture, We have also recently com-
bined our Service and Joint Forces Com-
mand MNSTs, our NGA Exercise Program,
and our Readiness function under the new
Office of Military Support (OMS), which
is led by Colonel Andy Marotta, I won't
try to relate here the full range of activities
taken on by OMS, but the focus again is on
helping the joint and service warfighters
develop fielded GEOINT capabilities, then
exercise those capabilities and assess our
readiness across the force,

“Reachback,” Advanced
GEOQINT Critical

I could not be more proud of being a part
of NGA at this critical time in America’s
history. The talent and commitment of
our work force is truly incredible. I've

mentioned our deploved analysts several
times, but [ need to emphasize again as |
did at the beginning that they form only
the tiniest bit of the capability we push
intothe fight, Basic GEOINT products and
reach-back support are every bit as critical
to the warfighter. Finally, in addition tothe
blocking and tackling they demand from
useveryday, our customers are starved for
the transformational GEQINT capabilities
we are developing—Advanced Geospatial
Intelligence (AGI), airborne, and commer-
clal remote sensing. Thewarfighter s needs
are great, their appetite is insatiable, and
our challenge is to continue our robust
support for ongoing combat operations
while dragging the whole community
forward with us to build a true end-to-end
GEOINT capability.
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