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s the world approached the great

millennial rollover to the Year 2000,
partr'-goers. police and leaders the

world over held their collective breaths.
Prophets of doom and navsayers had pre-
dicted n'holesale blackouts and technological
and social mar-hem. Even the more moder-
aieh--minded r-oiced concern and urged
preparation

\ational leaders krrew the United States had
confronted its Y2K problems and was pre-
pared. but der-eloping countries were another
matter. \Ianr- of them had antiquated com-
puier sr-stems. If reactors shut down in the
L kraine rn the dead of winter or the lights
n-ent out in major cities, serious worldwide repercussions could result.

\\-ift this in mind, U.S. Ieaders turned to NIMA and Project Nightlights,
u-hich r ou'll read about in this issue. Nightlights used sophisticated satellite
collection technology to literally keep a bird's eye view on the world as the new
r-ear rolled across the planet. NIMA analysts reported healthy electric power
netn-orks to key Y2K watch and warning centers,

The operation was a success and the world breathed easier as it watched
celebrations ring in 2000. But what if systems had gone down? What if there
u-ere failures? How would we have known about the failures and their extent?
\I\1-\ u-as the answer. Our role as a member of the Intelligence Community is

to pror-rde cutting edge technology, world class service, and readiness. And I'm
delighted to once again report that NIMA came through with flying colors.

I'd also like to take this opportunity to welcome our new Deputy Director,

]ohn L. Helgerson, aiso featured in this issue, and bid a fond farewell to his
predecessor, Leo Hazlewood, who retired. I appreciate the support and direc-
tion Leo provided during his tenure at NIMA and wish him every success in his
future endeavors. At the same time, I look forward to working with John. He

brings io the Agency a wealth of experience in imagery analysis and is a sea-

soned intelligence officer. He also is dedicated to NIMA's Mission, Vision, Core

Values. arrd Strategic Plan.
As n'e progress as an Agency, I'm proud that NIMA is carving out a significant

place in our Nation's history. The successes you read about here are only a part
of the storr'. You, our people, are the foundation of what we are and what we
r,r'ill be. You are at the heart of everything we accomplish and I'm proud to
serve rt-ith you.
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Lieutenant General, USA



wo NIMA St. Louis
noncommissioned
officers have been

named Outstanding Airmen
of the Year by the Air Force
Association's Spirit of St.
Louis Chapter.

Senior Master Sgt. David E.

Cowger, Mission Support,
and Tech. Sgt. Calvin D.
Gray, Human Resources, were
selected for their exemplary
job performance and out-
standing community affairs.

Cowger, superintendent,
NIMA St. Louis Material
Management, was cited as a
"multifaceted performer who tackles all assigned
tasks with fervor and enthusiasm." Among his
many accomplishments, he conducted a study of
communication usage in Material Management
that resulted in a 46 percent decrease in existing
phone lines, a 2B percent decrease in cellular
phones, and 25 percent decrease in pagers.

As stock fund manager of NIMA's Air Force
Stock Fund, Cowger oversees a $S.Z million
fund repre s enting 7 B or ganizati onal ac c ounts.
His aggressive management of the stock fund
resulted in a stock fund ratio of .zz, well below
the Air Material Command's standard of .go.

Cowger also was recognized for his community
service, including support to the Salvation
Army, St. Louis Post-Dispatch 100 Neediest
Cases, community food drives, youth sports, and
the March of Dimes.

Gray serves as chief of the NIMA St. Louis
Military Personnel Office. Among his accom-
piishments was revamping and improving
military retirement ceremonies. Retirees and
their families lauded his efforts in recognizing
the member's career of service and making the
ceremonies memorable.

From left to right senior Master sgt. David E. cowger, lames whalen, president of the
spirit of st. Louis chapter of the Air Force Association, Tech. sgt. calvin D, Gray.
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He also was recognized for his work as perfor-
mance report and awards and decorations
Manager. His experience and abilities made a
difficult process "seemingly effortless," his
citation read.

When it was discovered that many assigned
personnel were without proper winter attire,
Grav established a supply account through Scott
Air Force Base, Ill., procuring and delivering all
required clothing.

Active in the community, Gray served as

coordinator for the Sth annual church bazaar for
St. loseph Catholic Church in East St. Louis.
This played a significant part in the church's
success in raising 910,000. He also participated
in the "National Salute to Hospitalized Veter-
ans" at the Veterans Administration Medical
Center in St. Louis and "Fair St. Louis," which
supports the local United Services Organization.

Cowger and Gray were presented special
certificates and one-year memberships in the
Air Force Association.
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hen NIMA Reston employees say the
Agency wants their blood, sweat and
tears, they're one-third right. The

Reston Center has had a successful blood donor
program for nearly a decade, thanks to the
INOVA Blood Donor Services, a Northern
Virginia health organization which provides the
bloodmobile to the facility.

"All blood drives are managed in concert with
NIMA and Lockheed Martin," said Jim O'Brien,
the program's coordinator and Reston safety
manager. "It really is a united effort, and we
have supporters coming from every activity at
the site, including all branches of the military,
contractor personnel and even some family
members who donate during the drives." Since
1990, NIMA Reston Center has had 44 blood
drives, with donations exceeding 2,400 units of
blood-in O'Brien's words, "a sterling record
indeed." He added, though, that this iype of
effort requires "tremendous dedication and a lot
of hard work by the employees who graciously
donate and by those who champion and bring
about the blood drives."

Blood donations credits go into a special
account held bv INOVA Blood Donor Serr,ices.
NIMA Reston then agrees to provide INOVA
credit for at least 15 percent of the membership
of the organization.

"It's very important that the quotas are always
met so that all donors and family members will
always remain eligible," O'Brien said, "hence
the continuing need for the biood drives."
Additionally, blood replacement credits are
disbursed for organization members or members
of their families to institutions accepting credit,
If an institution does not accept credit, the
INOVA blood program coordinator will inter-
vene and work toward a solution,

"When people donate blood," O'Brien said,
"they are actually building a reserve supply for
themseives and their loved ones. And what

could be better? When an individual donates,
they help someone in need, protecting their
families as well as themselves by ensuring
adequate blood supplies exist. This is a win-
win situation for everyone."

Donors also can donate their blood to specific
family members of co-workers in need, or
simply choose to have their biood donations
placed into the INOVA Group Assurance PIan,
to be used by members of NIMA Reston.

"Everyone benefits," O'Brien said. "Those
receiving blood, as well as those willing to give.
Credits are assigned to the NIMA Reston ac-
count and when the donor or a member of their
family is in need of blood, the account is
tapped. Recipients can be authorized family
members; this includes all dependent children
and the parents of both member and spouse."

O'Brien cailed the blood drives a team effort,
with employees campaigning and administer-
ing these successful drives working year round.
"They promote the program by putting out
information on the campaigns, and when each
drive kicks off. Each canvasser takes delight in
what he or she is doing is it for a good cause
and see these activities as people programs and
a real demonstration of pride in their organiza-
tions and commitment to helping others less
fortunate. "

To learn more about donating blood, contact
O'Brien via e-mail. Also, check out the Red
Cross website at http://www.redcross.org/
biomed/help/helpbd.html.

THE EDGE I MAY 2000 | 5



by Don Kusturin

he terrain and climate above latitude 64
degrees North is some of the most brutal
on Earth. The ground is frozen and most

of the Arctic Ocean is either permanently or
seasonally covered by

ice, making it diffi-
cult to survey.

Despite these
conditions, informa-
tion has been
gathered by NIMA
and other agencies
worldwide-but

there has never
been a com-

Steve Kenyon plete data
compilation of

the region. A venture cochaired by a NIMA
geodesist, however, is changing that.

In October 1998, representatives from 10
nations met at the Interna-
tional Conference of
Arctic Margins in
Ce1Ie, Germany, to
discuss compiling a public-
domain gravity database above 64
degrees North covering the Arctic Ocean,
Greenland and parts of North America and
Russia. From this, the Arctic Gravity Project
(ArcGP) was born.

NIMA's representative to the conference,
Steve Kenyon, volunteered to help lead the
multinational effort and cochair the project. He
and chairman Rene Forsberg, of the National
Survey and Cadastre of Denmark, have been
working to gather data from participating coun-
tries and task new collections over the area.

"The goal," Forsberg said, "is to produce an
Arctic-wide, public-domain gravity grid based
on as much gravity data as possible, including
ongoing survey campaigns by airplanes and
submarines, and hopefully the release of for-
merly classified-notably Russian-gravity
data. "

Gravity is measured by a gravimeter in milli-
gals, a unit of acceieration equal to 1/1000
centimeter per second per second, or one-mil-
lionth the average gravity at the Earth's surface.
It's crucial for many NIMA products and the
scientific world. Recent advances in data collec-
tion technology, most notably the advent of
airborne gravimetry, the development of satellite
altimetry over icy regions, and the availability of
gravity data from scientific cruises with nuciear
submarines, have meant that gravity field infor-
mation is available for a large part of the Arctic.
But there is no standardization of data.

"There currently is a great need
to compile a uniform gravity grid
of the Arctic region for use in

geophysics, geodesy, navigation and satellite
orbit determination," Kenyon said.

When a satellite is being readied for iaunch,
gravity data are supplied so the satellite can
maintain a proper orbit around the Earth. The
more accurate the gravity information, the more
precise the orbit. The upcoming geodetic satel-
lite missions, GRACE (Gravity Recovery and
Climate Experiment), CHAMP (Challenging
Mini-Satellite Payload) and GOCE (Gravity field
and steady-state Ocean Circulation Explorer)
will require a highly accurate gravitational
model over the Arctic for precise orbit determi-
nation to support enhanced worldwide gravity
fieid recovery, geoid improvements and climate
research.
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As for geology, the scientific understanding of
the Arctic Ocean lags behind that of other
oceans, Some historical data have been col-
lected over the years by the United States and
other countries, but at great difficulty and
expense. The ArcGP will help provide a de-
tailed insight into the tectonics of the region and
enable more precise research in paleoclimate,

environmental pollution, Arctic margin evolu-
tion and the potential economic geologic re-
sources of the region,

The Arctic gravity compilation will allow, for
the first time, an accurate geoid model to be
established, This will be used for improved
elevation and positioning determinations and
enhancements to the vertical reference surface
of the World Geodetic System (WGS) 84.

In addition, the Arctic Gravity Project will
greatly benefit NIMA in providing enhanced
gravity products for Inertial Navigation Systems
onboard the Air Force's B-2 bomber and F-117
fighter, as well as civilian aircraft. Gravity plays
an essential role in advanced weapon systems

like the TRIDENT submarine to meet their
accuracy requirements.

The establishment of a freely available uni-
form gravity grid of the Arctic also follows
ongoing activities to develop an Arctic bathy-
metric map and database under the auspices of
the International Hydrographic Office. While
NIMA's Department of Geodesy and Geophysics
regularly trades data with the scientific commu-
nity, it is this sort of cooperation that has given

NIMA respect in scientific circles.
"The involvement of NIMA in

this cooperative project is most
useful to the international scientific
community," Fcrsberg said, "The
use of NIMA's resources in compil-
ing and evaluating data from the
many sources is a major contribu-
tion, and is a key to the success of
the entire project, I see the NIMA
invoh.ement in the Arctic Gravity
Project as a continuation of the
earlier international scientific
cooperation leading to the develop-
ment and evaluation of the recent
NIMA/NASA EGMeo Model. "

Although the project is not sched-
uled to be completed untii July
2OO1,, a preliminary grid was
presented by Kenyon at the General
Assembly of the International
Union of Geodesy and Geophysics
in Birmingham, England, last July.

Forsberg and the international
have noted Kenyon's dedication tocommunity

the project,
"Steve's involvement in the Arctic Gravity

Project has been enthusiastic, committed and
very useful," Forsberg said. "His dedicated
effort has contributed very much to the point
where we can aiready cali the Arctic Gravity
Project a success.... Gravity data have been
released officially from all countries around the
polar area including partial data for some of the
Russian Arctic."

Kenyon believes without dedication from all
parties, this monumental task could not be
achieved.

K't*
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by lohn Iler

ohn L. Helgerson is NIMA's
new Deputy Director. A
seasoned CIA officer, he

previously served as that agency's
Deputy Inspector General and, in
the early 1990s, a four-year stint
as Deputy Director for Intelli-
gence. Growing up, as he puts it,
in the "analytic arm" of the CIA,
he's quick to praise the value of
imagery and geospatial informa-
tion to both the Armed Forces and
national p olicymakers.

In fact, he said, it's his keen
appreciation of not only the
products, but their crucial mili-
tary and intelligence roles, that
eventually landed him at NiMA.

"Through my career as an ana-
lyst and as a manager of analysts, I
gained a real appreciation ofthe

lohn L. Helgerson

value and the utility of imagerv," he said.
"Previously, I'd thought that the brilliant insight
we had as analysts was what counted, but
quickly observed that consumers especially
valued SIGINT (signal intelligence) and, most of
all, imagery because they are more concrete and
convincing. "

Early on, he was involved in Third World
areas of the Middle East, Africa and Central
America. As he advanced in his career, he
increasingly concentrated on the "bigger pic-
ture" of Europe, the Soviet Union and Russia.
Heading up the analytic unit on Russia and
working extensively with the Strategic Com-
mand, Offutt Air Force Base, Neb., gave him a
first hand appreciation of the critical vaiue of
imagery and geospatial data to the military.

From 1994-1997, Helgerson served as counse-
lor for program coordination at the U.S. Em-
bassy in London. In that post, he briefed senior
American and British officials on world events.
One was retired Adm. William l. Crowe fr., the

I I THE EDGE I MAY 2000

ambassador and former chairman of the Joint
Chiefs of Staff.

"Expectations were very high," Helgerson
said, "and it was my job to get the imagery and
other information to support our liaison with
the British and to brief Crowe, who was oversee-
ing the policy-side of our exchanges."

In London, Helgerson was responsible for all
liaison with the British on imagery policy
matters and often visited the UK's Joint Air
Reconnaissance Intelligence Center. In that
capacity, he often rubbed shoulders with staffers
from both the U.S. Defense Mapping Agency, a
NIMA predecessor, and the British Military
Survey. "It gave me another window into the
imagery and geospatial relationship," he said.
"Since coming to NIMA, I've run into some of
the DMA people who were assigned there,. and
it's nice to see old friends."



While Deputy Director for Intelligence,
Helgerson served four years under President
George Bush. In 1996, he briefed Gov, Bill
Clinton, the Democratic candidate for the presi-
dency, on international developments and
intelligence issues,

"It has been the practice of the CIA since 1952

to brief all presidential candidates, as well as

Presidents-elect," he said. "And because it was
my job to follow woridwide developments, the
Director of Central Intelligence put me in charge
of contacting the Clinton team and providing
daily briefings to Gov. Clinton."

Most candidates over the years welcomed the
briefings to shore up their knowledge of interna-
tional events, but Clinton was especially recep-
tive.

"I found him to be an immensely enthusiastic
reader of the daily briefs and he always had
follow-up questions," Helgerson said. "He was
especially knowledgeable about the foreign
policy issues that were part of the presidential
campaign. At the same time, we were able to let
him know some of the things that were impor-
tant to us in the Intelligence Community. So I
briefed him on a full range of issues."

The items on Clinton's priority list were
primarily the crises of the time-Bosnia, Haiti
and Somalia. "If someone had asked me a year
or two beforehand what sort of issues I'd be

discussing, I wouldn't have predicted these," he
said. "But these three areas turned out to be the
ones we talked about the most."

In the latter part of 1990 and early part of
1991, during Desert Shield and Desert Storm in
the Persian Gulf, Helgerson found himself and
the CIA to be "grateful consumers of imagery
analysis." It was, he said, "an immense help to
the Command and a source of information that
Gen. Schwarzkopf expressed an awareness of
and an appreciation for. It was equally impor-
tant to national policymakers."

Even so, as Deputy Director for Intelligence,
Helgerson was one of a number of senior offi-

cials who realized the Intelligence Community
didn't have the centralized structure and leader-
ship it needed for handling imagery and geospa-
tial data. He remembers clearly discussions and
deliberations involving the Director of Central
Inteiligence and others that led to the creation of
the Central Imagery Office, "Those who created
it suspected it was merely a step in the right
direction," Helgerson said. "How long it would
last, no one knew-but it was apparent early on
that none of the key players were fulfilling their
potentials. "

The CIO contributed to solving some of the
problems, but was not the ultimate solution,
Helgerson said. "So it was decided, fairly soon
thereafter, to create the National Imagery and
Mapping Agency."

As CIA's Director of Congressionai Affairs in
the late 1980s, Helgerson worked closely with
the staff director of the Senate Select Committee
on Intelligence (SSCI), often discussing imagery
issues as well as other Intelligence Community
priorities. The staff director, George Tenet, Iater
became Director of Central Intelligence.

"I got to know George very well and he has a
good memory," Helgerson said. "So when it was
announced that Leo Hazlewood was retiring as

NIMA's Deputy Director, I know he recalled that
i had always been interested in and sympathetic
to the imagery business."

Helgerson said he had not had the opportunity
to work with or get to know NIMA Director Lt.
Gen. James C. King well until the Chinese
Embassy bombing in Belgrade last year. As
Deputy Inspector General, he led the CIA inter-
nal team that investigated the incident. One of
the positive aspects of that experience,
Helgerson said, was that he became acquainted
with NIMA's Director. "We testified together
before the House Permanent Select Committee
on Intelligence and, as a result, got to know each
other better."

When Hazlewood announced his retirement,
King, after consulting with Tenet and Deputy
Secretary of Defense John Hamre, decided to
bring Helgerson in as the new Deputy Director.
"I was more than delighted to accept the offer,"
Helgerson said,

Continued on page 21
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by Richard Hubbard
Marine Analyst

of many people have
the opportunity to be
the first U.S. ambassa-

dor to a country, but when
Harry Gilmore was asked to be

the first ambassador to Arme-
nia, he gladly accepted the
challenge.

Gilmore shared his knowl-
edge of the South Caucasus
region with NIMA employees
as part of Geospatial Informa-
tion and Services (GI) Regional
Issues Lecture Series, held in
February at NIMA headquar-
ters. The lectures feature
experts in specific regional
areas and help NIMA employ-
ees understand the political,
cultural, religious, and eco-
nomic aspects of their work.

NIMA geographers and
language specialists in
Geonames and other areas are

experts in their fields, but
many could use a broader
perspective that encompasses
more than just physical geogra-

phy and boundaries.
For instance, the Geographic

Names and Boundaries office is
working in support of continu-
ing negotiations aimed at
settling the centuries-old
conflicts in the South Caucasus

region, establishing stable
governments, and transitioning
from Soviet states to a western
political system. According to
Ambassador Gilmore, after
centuries of foreign domination

r0 I THE EDGE I MAY 2000

and ethnic con-
flicts, old wounds
are healing slowiy.
Ancient hostilities
still simmer
between the
Armenians,
Azeri's, and other
groups of the
region. The United
States interest is
oil, specifically
the location of the pipelines
that will carry crude oil from
the newly discovered deposits
of the Caspian Sea basin to the
outside world,

Gilmore said it's very difficult
to draw boundaries in poorly-
surveyed, mountainous areas of
the world, where the location
of a single well or building on
the wrong side of a border, or
the misnaming of a single
feature, can embarrass the
United States and cause an
international incident. "For
example, labeling a feature in a
disputed area by its Armenian
name is offensive to the Azeri's
who live there, and vice versa,"
he said.

And, both Armenia and
Azerbaijan have enclaves in the
other country. That's why it is
important for NIMA folks to get

the big picture, and understand
the cultural and religious
aspects of the region they're
working. The product in this
case is a briefing graphic des-

tined for use in the negotia-
tions being brokered by the
United States to settle the
complicated South Caucasian
political problems.

A draft copy of the not-yet-
completed graphic was pre-
sented to Ambassador Gilmore
after his lecture. "If I would
have had THAT map, as op-
posed to the one I had hanging
in my office, I would have
been much more effective," he
exclaimed. That statement
made it clear to attendees that
the work they do is valued and
appreciated,

"It was a pleasure to engage

with NIMA. I applaud NIMA's
existence, and wish you all
Godspeed, " the Ambassador
said.
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by Capt. lackW Haefner
Defense Mapping School

.S. Army Maj. Dale A'
Kornuta is the reciPi
ent of the DePartment

of Defense General Intelligence
Training System Instructor of
the Year Award, He received
the award in a ceremonY at the

dedication, professionalism,
and leadership.

Presenting the award was

Navy Vice Admiral Thomas R.

Wilson, Director of Military
Intelligence. NIMA College
Director David A. Broadhurst
received the award and repre-

while deployed in support of
Operation Allied Force in
Kosovo and his leadershiP
abilities in developing new
courseware for the military,
geospatial, and imagery analY-

sis professionals.
"It's good for NIMA,"

ffit;i:*;;E;ittE;t" ts at the Defense Mapping

Kornuta said. "And its
very gratifying to be

recognized for fusing
geospatial information
with intelligence
information. " Specifi-
cally, he added, "for
integrating geospatial
information systems
with intelligence
reports to see what's
going on on the
ground."

Kornuta will rotate to
Korea in August after
three years with the
Defense Mapping
School (DMS). DMS
instructors provide

Defense Intelligence AgencY on
April 5,

Kornuta is an instructor at

NIMA's Defense Mapping
School, Ft. Belvoir, Va., and
Chief of the Remotely Sensed

Imagery and Geographic Infor-
mation Systems Team. The
annual award is given bY the
General Intelligence Training
Council and recognizes an

exceptional instructor within
the Defense intelligence train-
ing community for excellence,

sented it to Kornuta in front of
a Geospatiai Analyst Training
Program class Kornuta teaches.

Kornuta was the first reciPi-
ent of this award from NIMA,
the Defense Mapping School,
and Corps of Engineers. He was

one of nine nominees repre-
senting all the setvices, unified
commands, and defense intelli-
gence agencies.

Kornuta was cited for his
onsite training to U.S. Air
Force targeteers and aircrew

geospatial information to the
military setvices, NIMA and
international co-producers.
Kornuta is currently instructor
and team chief at DMS as part
of the NIMA College that has

more than 3,500 students
annually.
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by lack Fahy
NIMA Tran s natio nal I s sue s Divi s ion

n late 1998, when Intelli-
gence community manag-
ers asked NIMA's Tom

Keck (IA) how NIMA should
collect and analyze informa-
tion about Y2K-related failures
worldwide, his answer was
simple.

"We need
Nightlights," he said.
"We'11need all our
other systems, too,
but Nightlights will
show us where the
lights are on world-
wide several times a

day. We'll know
who's got their lights
on and who's takin"
cold showers and
drinking warm beer."

Nightlights was an
idea Keck and lim
Sullivan (TE) had
proposed before. An
automated change-
detection system designed to
ingest, analyze, display and
store unclassified meteorologi-
cal imagery, it would utilize
Defense Meteoroiogical Satel-
lite Program (DMSP) image
data from the Air Force
Weather Agency to watch the
new year come in. The data
wouid be transmitted to NIMA
workstations through a high-
speed data link. Newly devel-

12 | THE EDGE I MAY 2ooo

oped change-detection soft-
ware would then be used to
recognize changes in the
typical nighttime pattern of
lights in populated areas.

Keck and Sullivan had seen
plenty of uses for such a sys-
tem in IA before, but funding
was unavailable. Y2K, how-

ever, was making headlines
worldwide and policymakers
were anxious to provide ample
funds for any system that
would produce near-real-time
information on failures and
disruptions to defense and
intelligence officials.

At Sullivan's suggestion,
Keck contacted Chris Elvidge,
of the National Oceanic and
Atmospheric Administration
(NOAA), Boulder, Col. Elvidge

had produced a series of scien-
tific papers describing the use
of nighttime DMSP imagery to
analyze natural disaster dam-
age zones, enerSy consump-
tion, population trends, and
the correlation of light patterns
with gross domestic product.

The NIMA Disas-
ter Response Team
used this capability
when a hurricane
struck North Caro-
lina in 1996. Elvidge
employed a manual
change-detection
process to produce a

compelling image of
the state showing
areas that had lost
electric power. To
make the image, he
compared post-
hurricane DMSP

images to his Stable Lights
Data Base, a collection of
cloud-free, nighttime DMSP
images of the world he com-
piled in 1994 and tggs.

The database stored light-
frequency and location data,
allowing him to compare the
light patterns on any DMSP
image to "normal" Iight pat-
terns and to color-code areas

where light levels had changed
or where new lights had ap-

Tom Keck and lim



peared. Elvidge believed that
an efficient automated system
could be developed that would
spot Y2K disruptions and
offered his software, databases,
and access to communications
Iinks with the Air Force
Weather Agency. Until NIMA
could connect a high-speed
iink to Boulder, Eividge contin-
ued processing DMSP images
manually and mailing them to
Keck's home address.

Once the project appeared
feasible, Keck and Sullivan
persuaded NIMA managers to
procure funding for covered
equipment, software develop-
ment, and operations and
maintenance. NIMA would
then establish a communica-
tions link between NIMA
Langley and NOAA in Boulder
to test the system and train
enough imagery anaiysts to
monitor the world's nighttime
lights until the Y2K crisis was
OVET.

Keck's personal experience
during a Maryland ice storm
suggested one way to prove the
concept.

"As I was driving to work one
morning in January," he re-
counted, "electrical transform-
ers were literally exploding
along the roadsides-many
communities lost electrical
power for days." He asked
Elvidge to prepare a change-
detection DMSP image depict-
ing areas where the typical
pattern of surface lights in
Maryland had been disrupted.
"The resulting image proved
the concept would work for

YzK," he said. "Temporarily
darkened areas, color-coded in
red, matched where service
crews were trying to restore
power."

Proving the concept to senior
NIMA leaders wasn't easy.

Keck's proof-of-concept brief-
ing, scheduled for NIMA's
morning video teleconference,
was twice preempted by
Serbia-Kosovo confl ict brief-
ings. He got his briefing back
on track by asking Elvidge to
prepare images showing newly
darkened areas in Kosovo,
showing where the Serbs had
cut off power. Keck iater
obtained images of Serbia after
coalition strikes had shut off
power. During one briefing to
the daily teleconference, then-
NIMA Deputy Director Leo
Hazlewood praised Keck on his
creativity and urged him to
continue to develop DMSP
information. These Balkans
DMSP images convinced NIMA
leadership and Larry
Gershwin, the National Intelli-
gence Officer for Science and
Technology, Langley, Va,, to
provide funding for the project.

That was in July and time
was running short. A software
developer who had eagerly
sought the NIMA Nightlights
contract bowed out, citing the
encroaching Y2K deadline.
Sullivan, however, remem-
bered that Science Applica-
tions International Corp oration
(SAIC) had worked success-
fully on similar projects and
contacted SAIC's Tim Coffey.

"Tim said he thought he
could develop an effective
system and, using as much off-
the-shelf technology as pos-

sible, delivered the hardware
and initial software by mid-
October," Sullivan said. After
the high-speed communica-
tions link to NOAA in Boulder
was established in mid-Novem-
ber, Coffey finally had near-
real-time image data to test
Nightlights' capabilities, When-
ever Keck wasn't training
analysts to use the new system,
Coffey was testing the system,
refining the software, and
making Nightlights easier to
llse.

The Y2K weekend saw
analysts working around the
clock with Nightlights and the
classified collection systems.
They confidently provided
synoptic reporting on healthy
electric power networks and
normal activity worldwide to
the key Y2K watch and warn-
ing centers.

"We were able to scan the
entire world every day, using
color-coded images showing
3,000-kilometers-wide swaths
of the Earth collected before
sunrise and after sunset," Keck
said. "The images themselves
were visually compelling-
even stunning at times. We
could assess areas far beyond
the reach of CNN and other
media sources."

Keck said the connections
made with Elvidge and his
colleagues at NOAA were
critical to their success.
"NOAA even hosted two
analysts, whom we sent to
Boulder to analyze DMSP
images, in the event U.S.
communications networks

Continued on page 15
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by Susan Meisner
Human Development

ong before a mentor
was an idea it was a

person. Mentor was the
man who educated Odysseus'
son, Telemachus, while that
great Greek warrior was
fighting in the Trojan War.
Mentor was a trusted advisor,
a teacher, a guide, a person
who inspired confidence and
trust, He asked nothing in return for the gift of
knowledge.

Mentor's dedication to this iofty ideal ensured
his name would iive on through the ages. It
eventually became a mantle for others wishing
to teach, counsel, negotiate, coach, guide and
persuade. Mentor's name today reaches beyond
history and myth to NIMA as the Agency looks
for those who would serve as advisors, teachets,
guides and sources of inspiration for future
Ieaders. The Mentoring Program is always
searching for those desiring to be a part of this
program as either a mentor or a student or
prot6g6, In fact, the goal of NIMA's mentoring
program is to match mentors with prot6g6s.
Relationships can be both formal and informal.

According to mentor and prot6g6 Tom
Coghlan, NIMA's chief financial executive,
"formalizing the mentoring program breaks
down barriers to entry, both real and perceived.
Organizationai support makes it okay to ask for
a mentor's help."

"As a person coming up through the ranks,

you want to know what your leaders are think-
ing when they make decisions," said Coghlan.
"You learn by observation and discussion. Key
leaders often have knowledge and information

t4 | THE EDGE I MAY 2ooo

Mentoring requires observation and discussion. Here, Bruce Patterson (left) outlines
the program to Eric Alexander, a Bethesda regional analyst.

about things that we didn't know was impor-
tant. Mentoring provides that perspective."

Bruce Patterson, NiMA's European Command
regional analyst team chief, was once a prot6g6
and is now enrolled to be a mentor. As a men-
tor, his goal is to share his experience and
insight so others will avoid some of the mistakes
he made. "I want to accelerate a prot6g6's ability
to grow professionally."

"Early in my career," said Patterson, "I found
myself without much organizational knowledge.
You can really benefit from guidance,"
Patterson's two mentors were both players in
effecting change in the Agency. As such, he

said, they were able to provide that guidance.
"There have been so many people who have

helped me along the way," he said, "and I want
to reciprocate." One way to do that, he added, is
by mentoring others.

Among other things, said cartographer Dale
Robinson, mentoring is an "excellent network-
ing tool. It's a good method of having someone
listen to your concerns and give you direction."



Prot6g6s, howevet, are not the only ones who
gain from the mentoring experience; there are

benefits for mentors, too.
"Both mentor and prot6g6 experiences help

me focus on what is important," Coghlan said.
"Mentoring experiences help provide breadth in
my job experience; a better understanding of
issues and activities, which help me better
advise the director on key issues; and help me
to better frame my decisions."

Are there specific traits that make someone a

good mentor or prot696? " A good prot6g6 is
willing to accept criticism," Robinson said.
"There is a trust factor-the prot6g6 must know
that the mentor can help them out in confi-
dence." At the same time, the prot6g6 must want
to change and "take a slight risk."

"Prot6g6s must be realistic in their expecta-
tions and not expect too much in a short time,"
Robinson said.

"A mentor must be a good listener," said
Patterson, "very honest, with a 'no excuses'
approach to things." The mentor should also

attain a good balance between empathy and
sympathy, he added. Mentors must be "sensitit'e
to excuses while showing employees they harre

a significant ability to influence what happens
to them."

If all of this sounds good, it's not too late to
sign up for NIMA's mentoring program. NIMA's
career development facilitators will match
mentors and prot6g6s based on education, work
historv and goals. And though the mentoring
relationship can go on as long as both mentor
and prot6g6 maintain an interest, NIMA suggests

a minimum one-year commitment. During this
year, mentors and prot6g6s should meet for
about one hour twice a month. An initial meet-
ing to help establish developmental goals and
objectives r,r,ill help start the process.

"Career development facilitators are available
to provide assistance and advice throughout the
process," said Lil Taylor, a Bethesda mentoring
coordinator. "Both mentor and prot6g6 have the
option of ending the partnership at any time."

A NIMA mentoring program is good for
NIMA, said Coghlan. "It's an opportunity to
pass on to a new generation of NIMA em-
ployees viewpoints to help them do their
jobs and add to the Agency and its mission."

Participants should "come as they ate,"
said Patterson. "All they need is a desire to
grow professionally,"

For more information on NIMA's
mentoring program, contact your nearest
Career Development Center at:

Bethesda, Room 270, Ruth Building
(301,) 227-7715

Reston, Room T-'1.2O

(703) 264-zt3s

St. Louis, Building 22

(314) 263-4177

Washington Navy Yard, Room 4N 400-09
(202) 863-3046

failed during the rollover weekend. NOAA
made NIMA's Nightlights system possible."

Now that Y2K is over, the search is on for
more Nightlights applications. Keck received an
Exceptional Performance Award from NIMA
Director Lt. Gen. ]ames C. King, and has more
than seven new projects running now, all re-
quested by analysts and managers in other
government agencies. "We fotesee several
applications for economic analysis and identifi-
cation of new facilities. We'te trying to line up
more operations and maintenance support, and
we'll need to design an effective archives system
so we can answer queries promptly. But we
believe that Nightlights is here to stay."
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by Howard Cohen
Mar i ne N avi gati o n D e p artment

n a cold, rainy evening
in March, the U.S.
Coast Guard Cutter

(USCGC) Healy (WAGB 20)

slipped silently past Fort
McHenry on the Chesapeake
Bay and docked in Baltimore.

Spanning 420 feet in length,
it's the world's largest non-
nuclear polar icebreaker and
most complex ship in the Coast
Guard fleet. Built to break
through ice 4.5 feet thick,
Healy employs NIMA's Digital
Nautical Chart (DNC) to accom-
plish its various polar missions
and support its electronic chart
navigation worldwide,

Arctic missions include
service as a scientific platform
and ice escorts to supply
vessels supporting Arctic
installations and bases. Antarc-
tic missions support the U.S,
Antarctic Program in scientific
research projects, ice escorts of
supply vessels, transport of
cargo and passengers, and
support of Antarctic Treaty
inspection teams.

Aboard Healy were 100
invited guests that made the
14-hour voyage from Norfolk to
witness first hand this state-of-
the-art icebreaker underway.
Among them was NIMA's
Edwin Danford, liaison to the
U.S. Navy, and Walt Kozak,
DNC Requirements Manager
for the Navy Division, Plans
and Customer Operations
Directorate.
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USCGC Healy

"Our interest," Kozak said,
"was to observe NIMA DNC
data operationally on the
NIMA's Full Utility Navigation
Demonstration software, as

well as the Litton Marine's
Voyage Management System."

"We were pleased by the
chart and GPS (Global Posi-
tioning System) accuracy
exhibited during the transit
and docking," Danford added.
"The data performed as ex-
pected."

Healy personnel used NIMA
data on the Full Utility Naviga-
tion Demonstration for situ-
ational awareness and com-
pared the performance of the
DNC display to a number of
commercially available elec-
tronic raster and vector charts.
For the most part, NIMA's DNC
was used for situational aware-
ness and for monitoring the
cutter's position during her
transit up the bay using GPS.

" Healy is the first Coast
Guard vessel to use NIMA's
DNC for electronic chart navi-

gation," Kozak said. Up-to-date
paper charts will continue to
be used with DNC navigation
until NIMA's data is made
more current. Then paper
charts can be replaced perma-
nently.

"Traditional paper chart
navigation has been revolution-
rzed," Kozak said, "and I don't
see the paper chart in the near
term being used for anything
but a reference once we get
DNC certified."

NIMA produced DNC data on
CD-ROM for Healy's sea trials
in the Gulf of Mexico and
Caribbean Sea. Kozak said
Healy has a fully automated
bridge system controlling a1l

aspects of shipboard operations
from machinery to electronic
navigation. The cutter's main
ship control console is
equipped with a Marine Sys-
tems Integrated Bridge System
(IBS) containing an Integrated
Navigation System (INS),
steering control system, and
communication system.

The IBS incorporates inputs
from radar, speed log, gyro-
compass, wind speed, and
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direction. The INS interfaces to
the GPS satellites, providing
the cutter with a continuous
means for automatically moni-
toring the cutter's position at
sea, NIMA's DNC integrates
with the vessel's IBS and
provides Healy with a fully
automated system.

(CG Senior Chief David W. Schuler with NIMA
products.

Healy wiil be employed in
icebreaking operations during
all seasons in the Arctic and
Antarctic. All ship systems are
designed to function for ex-
tended winter operations in
those areas including "inten-
tional wintering over."

Approximately 200 paper
charts fiom NIMA's chart
portfolio were delivered to
Healy on 10-12 CDs.

"Feedback on DNC from
Healy will aid NIMA in en-
hancing its worldwide data-
base," Kozak said. "This means
it is a win-win situation, as

both NIMA and the Coast
Guard wiil benefit from
their partnership."

Danford and Kozak view
their time aboard Healy as

a learning experience.
"There's still lots to be
done," Kozak said, "but
NiMA is up to the chal-
lenge in moving Navy and
Coast Guard into the
geospatial environment. "

Forty members of NIMA's
Marine Navigation Department
and Data Generation Division
DNC team visited Healy in
Baltimore. But they didn't go
emptv-handed. Ex-ice breaker
Peter Wvatt delivered several
crucial charts, as well as new
editions of DNC 18 and Sailing
Directions (Enroute) Publica-
tion 146, Newfoundland,
Labrador and Hudson Bay for
Healy's transit through the
Canadian Arctic.

"When we cail NIMA, we get
the service we need to do our
jobs," said 18-year Coast Guard
veteran Senior Chief David W.
Schuler.

After departing Baltimore,
Healy called on Halifax, Nova
Scotia, and St. John's, New-
foundland, Canada. Healy will
conduct ice breaking perfor-
mance and scientific testing in

the eastern Arctic before tran-
siting the famed Northwest
Passage enroute to its
homeport of Seattle.

"We will use NIMA's DNC
data for the Arctic, said Healy's
Operations Officer, Lt. Cmdr.
David Vaughn. "Mush!"

Born to a slave girl near
Macon, Ga,, in 1839, Michael
A, Healy appiied to and was
accepted in 1865 by the Rev-
enue Cutter Service, the prede-
cessor of today's U.S. Coast
Guard. He rose through the
ranks and became known as a
brilliant seaman and was
considered the best sailor in
the North.

He commanded the famous
Barkentine steamer Bear in
Alaskan waters from 1886 to
1895. He was a good captain
but had an unpredictable
temper. Captain Healy became
legend and acquired the nick-
name "Hell Roarin'Mike
Healy."

A l/ew York Sun feature
article in lan. 28,1884, de-
scribed him as "...a good deal
more distinguished person in
the waters of the far Northwest
than any president of the
United States or any potentate
of Europe has yet to be-
come. , ., "

When Captain Healy retired
in 1903, he was the third
highest-ranking officer in the
U.S. Revenue Cutter Service.

NIMA began producing DNC
data for Healy in 1998. "The
Coast Guard needed coverage
for U.S,, Canadian Arctic
watets, and other areas," Kozak
said. "NIMA used commercial
contractors and in-house
production capability to build
DNC data tailored for Healv's
mission."

During the project, NIMA
teamed with the Canadian
government to generate DNC
coverage in the Northwest
Passage and the Arctic region.
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by Howard Cohen
Marine Navigation Department

hen NIMA went half a world away to
co-conduct a Navigation Warning
Workshop in October, it was termed a

success in promoting a better understanding of
the flow of marine safety information. "Hydro-
graphic Activities in the Arabian Gulf and the
Red Sea," held in Kuwait, also was seen by
regional participants as a gesture of goodwill on
the part of the U.S.

Opening ceremony of the NavigationWarningWorkshop, held
jn Oman on Feb.20. Seated at center is his Excellency
Engineer Majid bin Said, Undersecretarv of the Ministry of
Transport, Oman. To his left is Engineer lamal bin Tawfiq,
Director General oJ Portland Maritime Affairs.

During that workshop, participants at a side
meeting agreed that a regional training seminar
should be held to improve the quality of naviga-
tional warnings and to strengthen regional
cooperation in this field. The Hydrographic
Office of the Sultanate of Oman offered to host
the event. Roger Ford, a senior marine analyst in
the Marine Navigation Department, and Navy Lt.
Cmdr. Chris Pink, from the Maritime Safety
Information Office at the UK Hydrographic
Office, were designated to oversee the seminar.

I8 I THE EDGE I MAY 2OOO

By early ]anuary, the International Hydro-
graphic Bureau had issued an invitation to
Bahrain, Iran, Iraq, Kuwait, Qatar, Oman, Saudi
Arabia, the United Arab Emirates, Pakistan,
Yemen and Middle East Navigational Aids
Service (MENAS) to provide students for the
seminar, which would be held Feb.20-22 ir'l
Muscat.

"Working hours for the seminar were g a.m, to
2 p.m., since the Omani nation places great
stock on the family lunch, which takes place
from 2 to 4 p.m.," said Ford. A break for prayers
also was held at 12:26 each day for those desir-
ing to worship. "The specific purpose of the
workshop," Ford added, "was to educate
watchstanders in their responsibilities under
the Global Maritime Distress and Safety System
(GMDSS) and proper international standards for
formatting a navigation warning message. The
need arose as there was no formal organization
nor training program that covered this topic."

His Excellency, Majid bin Said,
Undersecretary, Ministry of Transportation,
Oman, participated in the ceremonies, thanking
the lecturers and trainees for their participation.
Twenty participants attended, representing,
Oman, Bahrain, the United Arab Emirates,
Kuwait, and Iran.

"It was a big event," said Ford, "The opening
and closing ceremonies were taped and broad-
cast on Oman Television News." Attendees
spent the first two days learning (GMDSS),

NAVTEX, and SafetyNET, then spent the third
day working on practical exercises.

"We gave them a soulce message and they had
to draft a properly formatted navigation safety
message," said Ford.

NIMA's Arabian Gulf customers were thankful
for the workshop and presented Ford with a

commemorative ceremonial dagger at the end of
the workshop. {.
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Leading Change, Leading
and Driving for Results

ith the advent of a
new Womroncn2l
initiative, a study

program has been created to
help NIMA employees in their
career progression.

Designed by the School of
Leadership and Professional
Studies (SLPS) to help employ-
ees deal with changing work
environments, the curricuLum
emphasizes knowledge and
skills essential to their specific
pay bands.

The SLPS curriculum focuses
on developing critical thinking
abilities, learning from mis-
takes, mobilizing others, and
getting tangible results. In-
cluded in the program design
are courses in Leading Perfor-
mance and Development,
Managing Teams for High
Performance, Strategic Plan-
ning, Corporate Kinetics, and
more.

Emploltes5 can attend courses
at the Washington Navy Yard,
Bethesda, Fort Belvoir, and in
St. Louis, at Arnold and South
2"d Street. Courses also may be
viewed at: http://osis.nima.mil/
NIMC/curriculum/slps/catalog/
index.html on the Internet.

The underliring philosophy of
the School of Leadership and
Professional Studies' is that
leadership is acquired through
practice across a variety of
situations. The goal is to have

leaders progress to a

level where they are
capable of inspir-
ing and intellectu-
ally stimulating
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problem solving

fi*".Hil'/
established
within NIMA in-
clude:

This year's catalog includes many
new courses and refl ectthe ongoing
commitmentby the school to
develop a curriculum that meets
prescribed govemment workforce
competencies.

All employees are encouragedto
take advantage of the training
programs available through the
Schooi of Leadership and Profes-
sional Studies. Class registration
canbe handled through empioyees'
respective offi ce fo aining coordina-
tors, Included in the professional
development haining are studies in
NIMA values, attitudes, knowi-
edge, and skills essential to a career
of service as a leader and employee
of character within NIMA. .f.
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Editor:

As a team chief in the Digital
Nautical Chari (DNC) area of
Geospatial Information Data
Ceneration B (GIDB), I would like
to set some information straight
concerning an article appearing in
the April issue (see "NIMA's DNC
17 Paves Way to New Charting
Era"). It has resulted in quite an

upset of attitude and morale in
GIDB.

I realize the author of the article
resides in the Marine Navigation
Department. Although he inter-
viewed several key players in the
process of DNC, the article unfor-
tunately takes such a slant as to
imply that DNC 1.7 was produced
with NPC's "cutting edge technol-
ogy" with little suppori from GID's

Data Capture and Finishing
Environment (DCAFE) production
system. In fact, DCAFE contrib-
uted heavily to DNC 17.

At ihe time of edition 7, DNC 17

contained 62 libraries. Five of
these were accepted directly from
the contractor by the Contract
Production Team matrixed to GIC,
18 were maintained by the Nauti-
cal Production CeIl (NPC) in GIM,
and 39 were maintained on the
DCAFE system in GIDB. All
Iibraries were sent to the CD

Production team in GIDBE2 for
validation and incorporation onto
a single CD-ROM. This product
then went on to be copied and
distributed to our customer, the
U.S. Navy. The remaining DNCs,

for a total of 29 covering the hydro
world, are all maintained and
produced by GIDB using the
DCAFE production system.

The Hydro NPC plays a substan-
tial part in getting DCN 17 into a

continuous maintenance environ-
ment. Nevertheless, there are three
teams in GIDB presently working
this same DNC area that deserve
the same recognition that the NPC
has received. We'd appreciate it
very much if you would publish
the responses I'm sure this article
will generate out of GIDB.

Pamela Troutman
DNC Team Chief, GIDBE4

basis-and it wasn't simply a
matter of the imagery itself-it
was the analysis that went
along with it."

As he continues on at NIMA,
Helgerson sees his commit-
ment being to the agency's
mission overall. "I think the
fact that we have a three-star
military officer in charge of
NIMA and a senior civilian
intelligence officer as number
two makes clear that we have
determined to fully support
both the Armed Forces and the
national policymakers and I
look forward to helping meet
this challenge."

Helgerson said he thinks the
decision to create an agency
responsive to both the Armed
Forces and national
policymakers was the correct
one. He is quick to say that
NIMA's number one priority is
to support U.S. forces in com-
bat. "NIMA is first and foremost
a combat support agency," he
said. "That's why it's a Depart-
ment of Defense element." He
added, though, that it must
retain the autonomy to fully
support the national
policymakers. "NIMA really
has two top priorities," he said.
The fact that competition for
NIMA's services is so fierce at
times is a testimony to the

quality and usefulness of its
products.

"If one keeps a sense of
humor about it," he said, "you
should look at it as flattering.
Both sides admit they're get-
ting top-notch service and
simply want to ensure that it
continues. " When Helgerson
managed analytic units at the
CIA as Deputy Director for
Intelligence and in other posts,
he recounted, he would always
ask his managers, "Are you
getting the help you need from
NSA? From NIMA?" And the
answer, without an exception,
he said, was yes. "NIMA
always provided the informa-
tion we needed on a timely
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Astronauts Regale NIMA With SRTM
Experience
by lohn Iler

hen the space shuttle Endeavour
touched down at Kennedy Space
Center, FIa., on Feb.22, it brought

with it the most sophisticated, detailed and
accurate height measurements of Earth ever
gathered.

The astronauts flying the mission were elated.
The training had paid off and the technology
was flawless. Safely back on the ground, they
visited NIMA Head-
quarters and NIMA
Reston on March 31 to
share their adventures
of the 1t-day mis-
sion-the most excit-
ing of which was the
liftoff.

"We light the main
engine six seconds
prior to launch," said
Mission Commander
Kevin R. Kregel.

parameters. If
something's wrong, we can shut down the main
engines."

Once the solid fuel rockets are lit, "there's no
shutting off," said Kregel. Smiling, he added,
"At that point we know we're on top of the stack
doing a hundred miles an hour, being propelled
by two solid fuel rockets built by the lowest
bidder. ...It was kind of shaky and you do
realize you're sitting on a lot of power."

Kregel said the blastoff was great fun for the
rest of the astronauts, but that for the two pilots
onboard, he and Mission Pilot Navy Capt. (sel)

Dom Gorie, "\Me were scared to death." Joking
aside, Kregel said that safety was NASA's num-
ber one priority. "It's a program where one
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strike and you're out, so we want to make sure
we fly with a safe vehicle."

From liftoff to orbit took eight and a half
minutes. Orbital velocity is 17,500 miles per
hour. After the solid rockets burn out, they are
jettisoned and then, said Kregel, "it's all about
speed."

Joining Kregel were fellow asbonauts Gorie, Payload
CommanderDr. Janice E. Voss, Mission SpecialistDr.

lanet Lynn Kavandi,
Mission Specialist Dr.
Mamoru Mohri, and
Mission Specialist
Gerhard P.l. Thiele.

Each shared their
own experiences and
unique views of the
mission. AII agreed on
the beauty of the Earth

1as they orbited and the
€ smoothness of the

operation.
Kavandi and Thiele

activated the payload
and prepared to extend

the 200-foot mast antenna-a 17-minute opera-
tion. "It starts out at only six feet long, so it's a

very clever mechanical design," said Kregel.
After the astronauts' presentation, NIMA

employees asked questions and gathered auto-
graphs.

The Shuttle Radar Topography Mission (SRTM)
was a j oint proj ectbetween NIMA and NASA, to-
gether with the German and Italian space agencies, to
obtain the most complete high-resolution digital
topographic database ofEarth, TheJetPropulsion
Laboratory, California hstitute of Technology, man-
aged the proj ect for NASA's Offi ce ofEarth Science.

During its 11-day mission, Endeavour coI-
Iected radar images of nearly 48 million square
miles of Earth. n
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Times Square marquee displays dramatic news
of SRTM's successful liftoff on February 11.
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At NIMA headquarters, astronautVoss responds
to a question. At right is astronaut Thiele

USAF Brig. Gen. Andrew W. Smoak, Director of
PLans and Customer Operations in Reston, Va., with
astronauts (1-r): Voss, Thiele, Gorie, Kregel, Kavandi,
and Mohri.
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After the presentation, the astronauts chatted with guests and signed
autographs.
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