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SATELLITE TOOL KIT'S

IN®VIEW

STK Monitors and
Controls AlliedSignal’s
DatalLynx Operations

lliedSignal’s satellite command, con-

trol and communications network—

DataLynx"—provides customers

with lower cost by sharing tradition-
ally-underutilized assets such as satellite ground
stations, control centers, and data processing sys-
tems among customers in civil, commercial, and
military space. Customers only pay for the time
that they utilize the network.

The DataLynx Operations Center (DOC) is
the central facility from which DataLynx per-
sonnel monitor and control all aspects of satel-
lite operations. DataLynx currently has two
main service offerings: Antenna Tracking,
Data and Command (TDAC) services through
the Ground Network System (GNS), and
Satellite Asset Management and Operations
(SAMO) using AlliedSignal’s flight operations
teams located at the DOC. The DOC contains
several subsystems that are vital for satellite
asset management—including the Real Time

Subsystem, the Mission Planning Subsystem,
the Flight Dynamics Subsystem, and the
Health and Safety Trending Subsystem.
Ultimately, AlliedSignal is responsible for cre-
ating a multisatellite-capable flight operations
control center.

Steve Tobin, DataLynx Operations Center and
Software Manager, is responsible for the cre-
ation of the DOC and the successful implemen-
tation of its software. In addition to the core
Satellite Tool Kit (STK)® product, DataLynx will
be using STK/Connect, STK/Advanced
Analysis Module (STK/AAM), STK/Precision
Orbit Determination System (STK/PODS),
STK/Lifetime, STK/Astrogator, STK/Chains,
and STK/High Precision Orbit Propagator
(STK/HPOP).

“The STK modules provide AlliedSignal
with a commercial off-the-shelf product-based
alternative to the custom development option.
The use of the STK modules mitigates tremen-
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STK TurNns 10

en years ago, three former General Elec-

tric aerospace engineers set out to create
commercial off-the-shelf software that would
revolutionize satellite systems analysis by
making it more efficient, more intuitive, and
less costly. A decade later, STK has become
the world’s leading satellite analysis software.

Eight years after President Paul Graziani
and Chief Architect Scott Reynolds founded
AGI in Graziani’s living room, AGI began
offering STK for free in a move unprecedent-
ed in the aerospace industry. By letting users
discover STK’s power for themselves, AGI
believed that STK could save companies mil-
lions of dollars in custom software develop-
ment. “We’ve spent the past 10 years build-
ing a robust product line with more sophisti-
cated features than anything else out there,”
explains Graziani.

Since its introduction, the STK name has
expanded to encompass a suite of over 23
products. With capabilities applicable to
areas ranging from communications, remote
sensing, and navigation to space exploration
and military operations, STK has been adopt-
ed as the standard software platform by over
20,000 users and 85% of the world’s aero-
space organizations. STK users span all
major organizations involved in space, from
government agencies to universities to com-
mercial industries. STK’s growing user base
includes customers like NASA, Lockheed
Martin, Boeing, Alcatel Espace, TRW, Los
Alamos National Laboratories, and the U.S.
Air Force Academy.

From 1993 to 1998, the company’s revenues
increased from $1.1 million to $14 million.
Numbers like these placed AGI on 1997’ Inc.
500, 1997’ Philadelphia 100, and 1997’
and 1998’s Technology Fast 50 (regional) and
Fast 500 (national) listings of fast-growing
companies. “We simply took the initiative to
accelerate this message,” says Graziani. Adds
VP of Development Doug Claffey, “We under-
stand that we have potential users who are
stymied by the procurement process. So we
have responded by giving the industry our
core $10,000 product for free.” The great suc-
cess of STK software and AGI’s sales approach
have brought this dynamic company to its cur-
rent 50% growth rate.



DataLynx Operations

Continued from page 1

dous risk with respect to cost and schedule
in our development program,” says Tobin.
“STK solves many of the integration prob-
lems that we would have to solve internally,
especially the interfaces between our Flight
Dynamics and Mission Planning Sub-
system. Additionally, Analytical Graphics,
Inc. (AGI) provides high-quality technical
support for both the modules and the prob-
lem domain of flight dynamics itself.”
Using this set of modules, AlliedSignal
was able to meet the needs of DataLynx’s
first customer—the Naval Research
Laboratory/ Space Technology Devel-
opment Corp’s NEMO satellite — as well as
give the flexibility to offer other customers
the widest range of flight dynamics services.
For example, STK/Connect is being used to
help automate aspects of flight dynamics
products creation; STK/AAM is being used
in conjunction with the mission planning
system to determine target accesses and
schedule spacecraft activities; STK/ PODS

is being used for standard orbit determina-
tion; and STK/Lifetime and STK/Astrogator
are being used to help predict and model
orbit decay and manuevers. STK/Chains and
STK/HPOP are being used by the Flight
Operations team to create and test scenarios.

More specifically, STK/Connect gives
AlliedSignal an automated procedure to run
STK/PODS early in the morning to have the
orbit-determination products available to
the flight-dynamics analysts when they
arrive. STK/AAM produces a list of target
names and access times for use by the mis-
sion planning subsystem in order to create a
valid spacecraft activity schedule. STK
graphics displays will be used to show
ground tracks in real-time. In addition,
AlliedSignal is utilizing STK/Lifetime and
STK/Astrogator with direct inputs from the
real-time system to model orbit drift in
order to automate the process by which an
orbit maneuver is requested and developed.

(continued on page 8)
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STK Sets the Groundwork
for Aerospace Education

Ithough the U.S. Civil Air Patrol (CAP)
A:-i best known for search-and-rescue
issions, CAP has teamed up with AGI
and STK to help train tomorrow’s leaders.
Through the development of the STK-CAP
Education Program, STK will give more than
20,000 cadets annually between the ages of 12
and 18 a chance to experience the excitement of
space technology from the classroom.

CAP was conceived in the late 1930s by leg-
endary New Jersey aviation advocate Gill Robb
Wilson, who foresaw aviations role in war and
its potential in general to supplement America’s
military. CAP first earned military and political
praise for its accomplishments during wartime,
and thereafter its peacetime role was very much
in question. Military and political leaders then
rose to praise CAP’s extraordinary commitment
and the breadth of its accomplishments.
President Truman signed a bill granting CAP a
national charter and in 1948 CAP was perma-
nently designated as the official auxiliary to the
United States Air Force.

By 1954, CAP was flying more than 50 per-
cent of all search-and-rescue hours in the coun-
try at significant savings to taxpayers. If CAP
had not flown these missions 12,000 active duty
military personnel would have been required.
By the 1960s, CAP was logging over 75 percent
of all search-and-rescue hours flown every year.

Lieutenant Colonel Drew Alexa is currently
the National Project Officer for the CAP-STK
Education Program. Under his direction, the first
step in incorporating STK into the CAP
Aerospace Education Program began with CAP

setting up a training and curriculum develop-
ment center at its facility at Peterson AFB in
Colorado Springs, CO.

Currently, the CAP-STK curriculum consists
of an introduction to and basic study of orbital
mechanics, including launch and satellite opera-
tions. Lesson plans deal with satellite tracking as
well. CAP plans to train several-thousand cadets
during the next few years, and the National
Executive Committee of CAP has mandated
strong support for the Program. “The CAP-STK
Education Program bridges the gap between air
and space for thousands of cadets who will
receive a hands-on learning experience with
state-of-the-art space technology,” explains
Alexa. “Working together, CAP volunteers and
AGI professionals are helping many of
America’s youth take advantage of an excep-
tional learning experience.”

As a result of the success of the CAP-STK
Education Program, another team of CAP
members has been assembled to develop the
Emergency Services uses of Satellite Tool Kit
software. Using STK, the STK/Visualization
Option (STK/VO) and the new STK/VO Earth
Imaging module, CAP will increase mission
efficiency and effectiveness. STK aids in mis-
sion planning by allowing mission teams to
preview and analyze coverage of sorties to be
flown in advance. “Time is a critical element in
search and rescue when it comes to saving
lives,” says Brigadier General James Bobick,
CAP National Commander. “I am confident
that the technology that STK offers will help
us to save additional lives.”

In keeping with the CAP Con-
gressional task of providing aerospace
education to the public, CAP will
share the CAP-STK Education Pro-
gram and curriculum with educators
across the country. In addition to this,
STK software is demonstrated at the
National Congress on Aviation and
Space Education as well as at CAP’
many other teacher workshops at col-
leges and universities across the coun-
try. In these forums, educators will have
the opportunity to receive training in
the CAP-STK aerospace program. For
more information, visit CAP’s web site

at www.cap.af.mil.




STK on the Road: Maximizing Your Assets

TK users learned how to
Smaximize their space assets
at the STK/Comm 2.0 and
STK/Coverage 2.0 seminars re-

cently held in over 10 locations
across the United States. More
than 200 people saw first-hand
how STK’ new versions of
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STK/Comm and STK/Coverage
analyze and display the quality of
digital communications and quali-
fy coverage performance.
STK/Comm Product Manager
Tom Johnson and STK/Coverage
Product Manager Washington
Wedderburn explained new capa-
bilities such as importing ITU’
GIMROC antenna data to support
link analysis; performing interfer-
ence analysis based on ITU algo-
rithms; defining custom coverage
areas; and performing coverage
analysis at variable altitudes.
Used together, STK/Coverage
2.0 and STK/Comm 2.0 can
increase satellite system coverage.
For example, suppose you need to
model a GPS-guided missile tra-
jectory and you are displaying
GDOP with STK/Coverage 2.0
along its flight path from launch to
impact. At certain times, however,
GPS jammers could disorient a

Lat: 34.133 Laon: 41.698 Time Step: 30.00 sec

Time: 1 Jul 1998 01:58:30.000 Paused

missile due to erroneous/corrupt-

ed signals from GPS. With
STK/Comm 2.0, you can place the
jammers in the scenario and
derive signal strength/integrity in
the interference environment. This
information may then be used to
construct a new course to mini-
mize interference while maintain-
ing favorable geometric condi-
tions for navigation.

“STK/Coverage 2.0 and
STK/Comm 2.0 build on the
extensive base we have already
developed for STK,” says AGI VP
of Development Doug Claffey.
“The synergy between STK/
Coverage and STK/Comm brings
an unprecedented level of link-
modeling fidelity to coverage
analyses, allowing STK users to
obtain accurate results in a mini-
mum amount of time.”

To find out more information
about STK/Comm 2.0 and
STK/Coverage 2.0, visit AGI’s
web site at www.stk.com.

IRIDIUM SYSTEM ENGINEER WINS STK 4.0 SceENARIO CHALLENGE

The STK 4.0 Scenario Challenge
awards $30,000 in STK software to
prize-winning scenarios that represent
real-world examples of how STK is being
used in mission-critical operations.

STK has played a major role in
Motorola’s design, development, and
maintenance of the Iridium constellation
of satellites. As the primary infrastruc-
ture of the world’s first global, digital,
wireless telecommunications network,
the Iridium constellation of low-Earth
orbiting satellites connect with a network
of gateway ground stations to provide
global coverage.

Motorola System Engineer John Hatelid
used STK for interference and coverage
studies and to develop test scenarios
related to the Iridium constellation. He is

@ MOTOROLA

currently using STK and the STK/Chains
module to forecast passes for on-orbit
tests at the various gateways. STK/
Chains determines the optimum number
of satellites needed to provide continu-
ous, worldwide coverage and to accom-
plish the type of analysis that helps to
make the Iridium constellation function
accurately and efficiently.

For the Iridium constellation, Motorola
has designed satellite crosslinks that cre-
ate a robust global network and imple-
mented a hand-off of satellite signals
without voice-link interruption.

John Hatelid: ““I have helped set up STK for many
people at Motorola and am glad to accept this prize on
behalf of Motorola”
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Students Use STK To Help
Create and Track a Satellite

roject Starshine has given stu-
P dents across the globe an op-

portunity to participate in a
real space mission by helping to cre-
ate a satellite and then track it using
STK. The Starshine satellite, which is
approximately the same size as
Sputnik, was built by the Naval
Research Laboratory (NRL) in Wash-
ington, DC for deployment by NASA
from a Hitchhiker canister in a Space
Shuttle orbiter into a highly-inclined
Low-earth orbit (LEO.)

Eleven hundred sets of aluminum mirror
blanks have been machined by Utah technology
students and shipped in Kits by project officials to
schools in Argentina, Austria, Australia,
Belgium, Canada, China, Denmark, England,
Finland, Japan, Mexico, New Zealand, Pakistan,
South Africa, Spain, Turkey, the United States,
and Zimbabwe for polishing by teams of ele-
mentary, middle, and high school students. The
mirrors were then coated with a protective trans-
parent layer of silicon dioxide at Hill Air Force
Base and mounted on the surface of the space-
craft at the NRL. They will reflect flashes of sun-

light to observers on the earth during the mis-
sion. Director of Project Starshine Gil Moore
explains, “By having students help make the
satellite and then track it through its orbit, we
hope to inspire many young people to pursue a
future in aerospace.”

After deployment from the shuttle, this twin-
kling satellite will be visible to the naked eye for
approximately 6 months during recurring morn-
ing and evening twilight periods to observers
around the world between the latitudes of 60
degrees north and 60 degrees south. The stu-
dents will measure the satellite’s right ascension

Curt Weldon and AGI
Support the HUBS Vision

hrough the integration of data and services among three key

and declination at precise times by reference to
known stars, and they will record the precise
timing of their observation.

“We are using STK to predict where the satel-
lite will be at any given time. The students will
be doing eyeball measurements of where the
satellite is with respect to the stars, and we’re
getting angular measurements from them and
using GPS to determine where they are and
what time the measurements are made. That
information is then fed into a program written
by the Air Force Research Labs and adapted to
PCs rather than mainframe computers,” Moore
explains. Two-Line Element (TLE) sets for the
satellite will then be calculated for the space-
craft and then the students can input those TLEs
into STK, which will then determine where to
look for the next set of measurements.

STK will also be utilized to calculate the
orbital elements for that particular orbit, and
then it can be observed night after night. As
the orbit decays due to atmospheric drag, stu-
dents will rely on STK to help them know
where to look the next night. When the orbit-
period information is gathered, the atmos-
pheric density that creates the drag, which in
turn changes the period, can be determined.
This data will be related to observed sun-spot
activity in order to calculate the effect sun-
spots have on atmospheric density. For further
details, visit the Project Starshine web site at
Www.azinet.com/starshine.

ADDITIONS TO THE
AGI| FamMILY

AGI welcomes our newest employees:

areas — health care, business, and education — the HUBS pro- Anthony Moquin  Haroon Rashid ~ Margaret Keeney
gram will develop and disseminate advanced IT applications to April Starsinic~~ Jaclyn Sanders ~ Mary Ciccarone
share data and software applications to reduce development time Bob Cabanya  James Wright ~ Michael Kunzig
~  and expense, promote collaboration among different sectors, and Bruce Valentine  Jeffrey Amdt Michael Rothstein
= stimulate economic growth. Carol Minton Jeffrey Lipson Charlotte Bui
2§ N> ) ) Christine Eklund ~ Jeffrey Ross Patricia Cape
o @«  Pennsylvania Congressman Curt Weldon, chairman of the Christy Cieslak ~ Jesse Cataldi paul Welsh
o..;, § 0;."" R&D Sub-Committee of the House National SeCUrity David Utz Joseph Gerber Sergei Ta_nygm
O %" Committee, envisions STK playing an integral part in HUBS oper- Deron Ohlarik ~ Kayte Denslow  Shashank Narayan
S3sg3 N 50 ations. As part of the technological consortium, AGI will use STK to Diane Wilson ~ Kelly Mitchell Shawn Turner
do missile-modeling simulation for the Ballistic Missile Defense Donald Chu Kevin Eshbach  Stacey Landis
Organization in order to support ongoing national safety efforts. Doug Lamb Kevin O'Brien  Stephen Curley
Edward Mackey  Lawrence Morroni Susan Best
HUBS —which stands for Hospitals, Universities, Businesses and Schools — is the organization Eugene Yelin  Letta Brown Sylvain DuPont
that hopes to transform the mid-Atlantic states of Delaware, Maryland, New Jersey, and Frank Snyder Linda Munroe ~ Thomas Reidy
Pennsylvania into an information technology power base by promoting business growth, creating Gloria Murphy  Luis Munoz Vincent Coppola

jobs, providing enhanced educational capabilities, and delivering improved medical services.
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AIlA Welcomes Analytical Graphics

Gl was recently granted membership in
the Aerospace Industries Association
(AIA). This organization is a premier trade
association representing the nation’s manu-

Oracle and AGI
Join Forces

Gl and Oracle are currently in the process

of constructing a strategic partner alliance
as Oracle embarks upon an expansion of its mar-
ket to include the dynamic aerospace industry.
AGI shared its booth space with Oracle at the
Space Symposium in April, and Oracle has iden-
tified STK as an integral component in the infra-
structure of its space solutions.

“Our business ideas were very well received at
the Symposium,” said Frank Linsalata, AGI’s VP
of Marketing. “We believe that enterprise-based
data management of STK input and output will
create tremendous value for our customers. AGI’s
state-of-the-art products and industry knowledge
coupled with Oracle’s data management skills is
simply a great combination.”

facturers of commercial, military, and busi-
ness aircraft, helicopters, aircraft engines,
missiles, spacecraft, and related components
and equipment.

ORACLE

Oracle is the world’s second-largest soft-
ware company and the leading supplier of
software for enterprise information manage-
ment. Oracle has two major businesses—one
aimed at providing the lowest-cost informa-
tion technology infrastructure and the other to
provide business and competitive advantage
through high value applications. Oracle’s
industry-leading product, Oracle 8I, is an
internet-based database management tool that
uses Java to develop scalable browser-based
applications that can run on servers, desktops,
and handheld computers. With annual rev-
enues exceeding $8 billion, the company
offers its products and services in more than
140 countries around the world.

INTEGRATED ENGINEERING DESIGN
ENVIRONMENT FOR THE 21ST CENTURY

The

MATH

&
AMNALYTICAL GRAPHICS, INC.

PRA

Photon Research Associates, Inc.

Gl, Photon Research Associates, Inc.
A(PRA), and The MathWorks, Inc. teamed
up in January to sponsor the Aerospace
Simulation Workshop in Tysons Corner, VA.
With AGI's STK, PRAs sensor simulation
modeling and the MathWorks’ MATLAB®
suite, the primary objective of the workshop
was to gather high-level requirements for the
development of an integrated engineering
design environment for the 21st century. The
invitation-only meeting was a great success
with nearly 50 of the industry’s most
resourceful and innovative minds participat-
ing in interactive discussions and software
demonstrations.

Each company presented attendees with

the latest modeling and simulation solutions
for remote-sensing systems, conducted one-
on-one software demonstrations, and led
specialized breakout sessions where atten-
dees brainstormed with colleagues. With the
positive feedback and insight gained at the
workshop, AGI, PRA, and The MathWorks
have created the foundation with a solid
partnership. Through ongoing efforts, this
alliance will deliver a powerful integrated
solution to address remote sensing systems
analysis needs.

Visit  www.photon.com/aerospace/ for
more information on the workshop and the
latest news on the AGI/PRA/MathWorks
strategic partnership.

“The AIA is a very unique organization that
has historically done a tremendous job repre-
senting the diverse aerospace industry,” says
AGI President Paul Graziani. “We are pleased
to join AlIA and pledge to do our part to sup-
port the aerospace industry as it ventures into
the challenges of the next century.”

AWARD-WINNING
DOCUMENTATION

The 1998 STC International Technical
Publications Competition is sponsored by
the Society for Technical Communication
(STC), the largest organization dedicated to
advancing the arts and sciences of technical
communication. STC strives to improve the
quality and effectiveness of technical com-
munication for audiences worldwide. AGI’s
technical writing staff won four awards of
merit for the STK User Manual, STK 4.0
Quick Start Guide, STK/VO User’s Manual,
and the STKUser newsletter. An award of
excellence was earned for the STK/
Programmer’s Library guide.

INTERNATIONAL
BUSINESS PARTNERS
CONVENE IN ASIA

angkok, Thailand, was the site of the recent

International Business Partner Conference
hosted by AGI that featured Business Partners
from China, Japan, South Korea, and Thailand.
The conference brought attendees from diverse
nations together to increase understanding of
new STK modules and technical infrastructure.
Companies in attendance were China Great
Wall Industry Corp. of the People’s Republic of
China, Joho Kobo of Japan, MIRU of South
Korea, and The Electronic Commerce Services
Company of Thailand.

According to AGI VP of Marketing Frank
Linsalata, “This opportunity to visit with our
partners in the Asia Pacific region was an
invaluable experience. It was very exciting to
see how STK is being used and widely accept-
ed for a variety of different missions overseas.”
AGI plans to hold a similar conference in
Europe and expand the list of international rep-
resentatives in attendance to include AGI’s cur-
rent business partners in India and Australia.
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PATENT
AWARDED TO
ANALYTICAL

(GRAPHICS

n January 26, the U.S.
Patent Office issued
Patent No. 5,864,489 to AGI
covering a method for model-
ing the exposure of space-
craft-mounted solar panels to
the sun. The issuance of this
patent culminates the inven-
tive efforts of three members
of the STK development team.
The invention allows
space mission planners and
operations personnel to
measure changes over time
in the exposure of solar
panels to the sun. Since
solar power is the principal
renewable source of the
electrical energy essential
to so many spacecraft
operations-including imag-
ing, telecommunications,
sensor operation, data pro-
cessing, and attitude
adjustment-the solar expo-
sure ratio at various points
throughout the mission is of
critical importance.

The invention disclosed in
the new patent utilizes
STK’s 3-D visualization
technology to provide an
accurate measurement of
solar exposure, taking into
account the shape, size,
and orientation of the pan-
els and other relevant fac-
tors. Several other patents
resulting from AGI’s ongo-
ing developmental efforts
are currently pending.
These include patents relat-
ed to telecommunications,
satellite constellations, pre-
dicting close approaches,
and modeling coordinate
systems.
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“Eqggs of Death”

Assist Satellite Operations

Gl announces two new additions to the STK
Afamily of products: STK/Advanced CAT and
STK LaserCAT. AGI’s Conjunction Analysis
Tools now include STK/Close Approach Tool
(STK/CAT), STK/Advanced CAT, and STK LaserCAT.
These add-on modules to STK determine whether a

satellite or system of satellites will come into close prox-
imity of other objects.

STKI/CAT lets you analyze and assess the potential
for individual object close approaches. STK/Advanced
CAT provides a convenient way to carry out close
approach analysis between one group of objects (pri-

maries) and another group of objects (secon-
daries). Moreover, STK/Advanced CAT uses
ellipsoidal volumes to model position uncertain-
ties. STK/Laser CAT lets you assess the poten-
tial of an unintended—and possibly destruc-
tive—illumination of a satellite during laser fir-
ing runs. All three solutions provide unprece-
dented efficiency in determining a satellite’s risk
of collision or damaging laser interference.

A close-up view showing the Oeggs of deathO
(ellipsoidal threat volumes of two primary and pve
secondary satellites) during a close approach

event captured using STK/Advanced CAT and

shown using STK/VO.

PRA’s High-fidelity STK Solutions

hoton Research Associates,
Plnc. (PRA) and AGI have
formed a strategic relation-
ship to develop an STK/Radar add-
on module and pursue engineering
service offerings to government
and commercial customers that
need physics-based sensor simula-
tion for both radar and EO/IR
remote sensing systems.
PRA is currently developing the
STK/Radar Advanced Environment
module. This STK/Radar add-on

module will generate a physics-
based radar cross-section map froma
material coded Earth. These “clutter maps” can then be
used as the input to radar simulations to represent the clut-
ter competing with target detection. Product release is
scheduled for late 1999.

PRA is also an STK Solution Provider Business
Partner, offering STK users custom software and
database development services. PRA has expertise
in the ability to analyze, observe and manipulate
information about atmospheric, optical, and radar
phenomena, as well as hyperspectral and multispec-
tral data. Their simulations are used to predict
atmospheric effects, background clutter representa-
tions of unfamiliar terrain, and the signatures of tar-
gets in cluttered environments. The company also

PRAGs radar scope displays of Camarillo, California.

produces geo-specific and geo-typical map products
for use in correlated high-fidelity, real-time sensor
simulations. “STK is an excellent product for deter-
mining sensor coverage or field-of-view, but when
you want to see what the sensor can see, you need
PRA’s modeling and simulation solution,” says Jim
Myer, President and CEO of PRA.

Customers use PRAs expert research services
physics-based modeling simulation and analysis and
software tools for activities such as: electro-optical sen-
sor design, aircraft and satellite simulation, mission
planning and analysis, algorithm development, and
data warehousing. More information on PRA can be

found at www.photon.com.



