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Powerful STK / MATLAB Interface
Unleashed!

nalytical Graphics, Inc. (AGI) is pleased to
announce the release of a two-way com-
munication pathway between the Satellite Tool
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Upgrade Your
STK

xpand STK’s core functionality
with AGl’s new and upgraded
3-D analysis and visualization
tools, available as add-ons to STK
version 411. This new STK release
also  supports upgrades  that

Parametric analysis of attitude anomalies using

MATLAB scripting capabilities.and STK/VO.

Kit® (STK) software suite and MATLAB® - the
industry-leading mathematical analysis toolbox
by The MathWorks, Inc. The STK/MATLAB
Interface integrates the highly accurate astrody-
namic, geometric, and visualization capabilities
of STK with the computational abilities of
MATLAB. STK enables MATLAB users in
the aerospace industry to incorporate a

powerful  astrodynamic
engine and advanced 3-D
output into their analyses.

Through native MATLAB-
formatted commands,
MATLARB users have access
to STK’s validated propaga-
tors, fields-of-view, and visi-
bility analysis capabilities.
In addition, MATLAB-gen-
erated position, velocity, and
attitude data can be viewed
in STK’s dynamic 3-D envi-
ronment. By taking advan-
tage of MATLAB’s scripting

Key STK/MATLAB
Interface Capabilities

e STK client-server mode

* Advanced graphing capabilities

* Mathematical manipulation of
STK output

* Parametric and optimization
analyses

¢ Orbit'element conversions

e Coordination system
transformations

o Attitude rotations & conversions

capabilities,

along with the
STK/Connect™ interface, STK
users are empowered to perform
an unlimited number of paramet-
ric and optimization studies.
“With the introduction of the
STK/MATLAB Interface, The

MathWorks and AGI have

Continued on page 2

AGI Rewrites Apollo 13 History

Recreation of Apollo 13
mission using STK/VO:

STK/Astrogator™

hirty years ago, Apollo 13 ground and flight

crews overcame major obstacles to return three
stranded astronauts safely to Earth following an on-
board explosion. Newly analyzed data from AGI
greatly differs with published accounts that the
spacecraft would have missed Earth by 40,000 nau-
tical miles and orbited indefinitely.

AGI and business partner Space Exploration
Engineering (SEE) recreated Apollo 13 mission tra-
jectories, including the maneuvers executed to return
the crew to Earth, using AGI’s orbit maneuver tool
. The team also analyzed the mis-
sion’s potential outcome if the spacecraft’s orbit could

Continued on page 4

enhance STK’s radar, formation fly-
ing, and interplanetary capabilities,
as well as introduces new products
for webcasting, space environment
analysis, and integrating STK with
MATLAB. Order your CD-ROM
today at www.stk.com!

AGI #1 Space

Software
Company Again

Gl has recently been ranked

the 62nd largest desktop soft-
ware company in the United States,
up from No. 72 in 1999. The 2000
Softeletter list of the top 100 inde-
pendent desktop software compa-
nies in the U.S. has included AGl in
this ranking for the second
consecutive year. The No.
62 ranking is based on
AGl's 1999 revenues.
AGl is again the
No.1 U.S.-based
software company:
in the space

industry.—A




__AGl in the News

STK Makes a “Big Bang” in NASA’s MAP Mission

ASA’s Goddard Space Flight
Center is preparing to launch its
Microwave Anisotropy Probe (MAP)
mission in early 2001. The MAP mis-
sion will observe tiny temperature
variations in the cosmic microwave
background in space, thought to be
radiant heat left over from the Big
Bang. This scientific study will lend
great insight into the origin, evolution
and content of the universe.

AGI and business part-
ner Space Exploration
Engineering (SEE) have
been performing pre-
launch analysis with the
Goddard MAP trajectory
team to calculate the dates
and times MAP can be
launched to meet mission
requirements within its fuel, power, and
thermal budgets.

The Goddard MAP trajectory team has exten-
sively used STK/Astrogator with the
STK/Advanced  Visualization  Option
(STK/Advanced VO™) to calculate and visualize
the many orbital maneuvers needed to transfer
MAP from Earth through its four-year mission
at the Sun-Earth L, Lagrange point, located 1.5
million miles beyond the Earth away from the
Sun. John Carrico, a senior astrodynamics spe-
cialist at AGI, explains, “The Sun-Earth L,
Lagrangian point is where a delicate balance
exists between the gravity from the Sun, Earth
and Moon, combined with acceleration that
comes from the spacecraft. Here, a spacecraft
can remain in orbit for years without expending
much energy.”

This transfer trajectory utilizes three to five
highly eccentric phasing orbits, which must be
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Orbital maneuvers of MAP from the Earth to the Sun-Earth L, point.

designed precisely
to set up a lunar
gravity assist that
propels the spacecraft to the L, point. Using
STK/Astrogator, the time spent calculating
and verifying each trajectory has been greatly
reduced by automating what was previously
a labor-intensive exercise. The software
includes a feature that the Goddard MAP
trajectory team is using as an automatic-
maneuver-planning targeter, diminishing
potential errors associated with repetitive
manual data entry. Another benefit of
STK/Astrogator is the ability to leverage
other STK capabilities, such as verification
of shadow and communication constraints.

The STK/Advanced VO module has been
exceptionally helpful to the Goddard MAP
trajectory team in understanding and analyz-
ing the complex three-dimensional nature of
the phasing-loop, gravity assist, and L,
Lissajous trajectories. The MAP team also
uses the STK software suite to develop and
determine corrective anomaly resolution
strategies in the event of certain hardware
failures. Following the launch, the
Goddard MAP trajectory team will use
STK/Astrogator and STK/Advanced VO
for all spacecraft-maneuver planning.

As AGI’s partner in supporting the
Goddard MAP team, Colorado-based
Space Exploration Engineering performed
various operations, including contingency
and trajectory design tasks, and helped the
trajectory team identify a better way to tar-

STK/Astrogator's orbit maneuver sequence panel
assists users with mission design.
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get their final Lissajous trajectory using
STK/Astrogator. “Our collaboration with

AGI to assist the MAP team was a
great learning experience for us,”
says Mike Loucks, senior partner
and chief astrodynamics specialist
with SEE. “Not only did we get an
opportunity to work with NASA and
understand how they develop a mis-
sion, but we were able to use our
experience with STK/Astrogator to
quickly comprehend the unique
problems faced by the MAP mission
and provide solutions to those prob-
lems.”

SEE provides aerospace industry
clients with custom space systems
solutions, specializing in spacecraft
operations, space mission design and
analysis, spacecraft systems engi-
neering, and space video services.

For more about Space Exploration
Engineering’s services, please visit www.see.com.
Details on NASA’s MAP mission, can be found
at http://map.gsfc.nasa.gov. A

MATLAB consinuea from page 1

extended their commitment to providing
aerospace engineers with advanced tools for
data analysis and visualization,” says John
Binder, acrospace segment manager at The
MathWorks, Inc.

As an introductory offer, AGI is providing a
permanent license for the new STK/MATLAB
Interface free to users of STK/Connect
under current maintenance agreements and
to customers who purchase STK/Connect
before August 31, 2000.

Qualified users may request their free
STK/MATLAB Interface license via
www.stk.com/matlab. If you currently do not
have STK/Connect but would like to evalu-
ate the power of the new STK/MATLAB,
please request demo licenses by contacting
AGI at info@stk.com. A

Detailed Sun RFI analysis using STK & MATLAB.
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Multispectral Thermal Imager Satellite a Success!

O n March 12, 2000,
the Multispectral
Thermal Imager (MTI)
satellite  successfully
launched aboard a
Taurus rocket from
Vandenberg AFB in
California. Sponsored
by the U.S. Department
of Energy, the MTI
satellite is a space-based
research project includ-
ing a sophisticated tele-
scope that collects day
and night ground images
in 15 spectral bands
ranging from the visible
to long-wave infrared.

Sandia National
Laboratories in Los
Alamos, NM, designed and integrated the flight-
ready satellite with the support of various military,
civilian, academic, and private-industry partners—
including AGIL.

The Sandia MTT project team used STK during sev-
eral segments of the project. In the design and require-
ments phase of the satellite, the system integrator used
STK/PRO® to calculate orbital parameters and
STK/COMM™ to analyze link budgets, a measure of
communication quality from ground operations to the
satellite. STK predicted the dry model lifetime insur-
ance of the satellite, which is a calculation of how
much drag the satellite will encounter in a specific
place in space. Using this measurement, scientists can
determine how much fuel is necessary to maintain the
satellite’s required life in orbit.

STK/Visualization Option (STK/VO®) was used to
build a 3-D model to simulate the opening of the MTI
satellite’s four solar rays. In the pre-launch state, the
solar rays are initially folded up against the body of the

Using STK/VO, the MTI project team determined
optimal solar panel deployment.

Inlay: MTI image of processing dust accumulated
over time (shown in false blue color).

satellite. During the simu-
lation, the STK/VO 3-D
model of MTI showed
that the panels would
come within an eighth of
an inch of each other as
they unfolded. Although
the solar rays could have
unfolded without interfer-
ence, in a less-than-per-
fect situation they may
have hit each other while
opening. The Sandia pro-
ject team did not want to
risk the chance for anom-
alies, so the satellite was
rewired to open two
opposing solar panels at a
time, therefore guarantee-
ing adequate clearance.

“During the mission planning stage, we pulled
the predicted telemetry of the satellite and entered
the data into STK to do analysis for post-process-
ing,” explains Max Decker, part of the Sandia MTI
project team. “This determines the satellite’s posi-
tion in space and informs control centers when
they can see the satellite and for how long.”

In support of an MTI public relations event, AGI
was enlisted to create a video simulating the launch
vehicle and deployment of the satellite. “We were
given predicted position and attitude trajectory
data, then used it in STK/VO to display the sce-
nario in 3-D. The STK-generated video depicted
animations of key stages of the predicted mission,
including articulations of satellite and rocket com-
ponents,” says Christopher Mulcahy, technical sup-
port manager at AGI.

The MTI satellite has been successfully collect-
ing imagery and is expected to be operational for
the next three years.

Courtesy of US.DOE

Ernst & Young: Entrepreneur Of the Year Finalists

Finalists Scott and Paul.

Pou| L. Graziani, President
and CEO of AGI, and Scott L.
Reynolds, Vice President of AGI
and Chief Software Architect,
were named regional finalists in
the Ernst & Young Entrepreneur
Of the Year contest. Both were
honored, along with 40 other
finalists, in June at a regional
awards banquet in Philadelphia.

They were judged by a panel of
local business, financial, acade-
mic, and media individuals who
then selected eight award recipi-
ents in numerous technology cat-
egories. All Entrepreneur Of the
Year award winners from 46
U.S. regions become eligible for
the national awards, which will

be held in November.

Continued on page 8

Hundreds Experience

The STK3

D Revolution

-
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Wash and Joe demonstrate STK across the U.S.

Gl recently completed a seven-

city “STK 3-D Revolution Tour”
with sfops in aerospace industry hubs
across the U.S. In all, hundreds of
aerospace professionals took part in
half-day seminars that highlighted
some of the newest features of
STK/VO 4.0, the recently released
STK/Advanced VO 1.0, and other
new products associated with STK
4.1.1. Participants represented a wide
spectrum of the aerospace industry,
from analysts to operators, policy
makers, and controllers.

Audiences were enthusiastic about
many of the new, advanced STK func-
tions demonstrated, including forma-
tion flying with STK/Astrogator,
“heads-up” dynamic data display and
relative motion orbit tracks using
STK/VO, and the power of the
STK/MATLAB Interface. Attendees
agreed STK/VO provides a significant
analytical bang for the buck to com-
plement its already superb visualiza-
tion capabilities.

“The STK 3-D Revolution Tour
demonstrated the quality and breadth
of AGI's capability in generating and
consolidating the multitude of analysis
algorithms, and representing the
results in a state-of-the-art visual envi-
ronment. While the images, anima-
tions, and representations are visually
impressive and very useful, the quality
and efficiency of the source code and
algorithms behind the andlysis tools
and graphics make STK/VO the most
powerful tool of its kind on the market
today,” said Hughes Space and
Communications’” Cesar Ocampo,
senior orbit analyst.

Many thanks to STK product managers
and Tour presenters Joe Murphy and
Washington Wedderburn, Cesar
Ocampo, and the hundreds of attendees
who made the Tour a huge success! For
a CD-ROM containing the Tour presen-
tation, the STK “Button Tool”, and all STK
scenarios demonstrated, please contact
your AGl sales representative.

IN-VIEW 3



AGI Receives NORAD
Award of Excellence

£

Bob Hall accepts NORAD award
from Jamie Robertson.

Maior Jamie Robertson, cre-
ative director and the heart
and soul of the annual NORAD
Tracks Santa Project (a.k.a.
Deputy Director for Public Affairs
for NORAD) visited AGI head-
quarters in May to thank AGI for
their involvement in last year’s suc-
cessful “Santa fracking” efforts.

AG| once again supported
NORAD’s tradition of tracking
Santa on the Web by creating
exciting and sophisticated ani-
mations of his journey using
STK’s 3-D capabilities. Robertson
presented AGI with the NORAD
Deputy Commander-in-Chief
Award of Excellence, and gave
NORAD Deputy Commander-in-
Chief coins to key individudls.
The AGI team included Wes
Bradley, Scott Cross, Ed Gee, Bob
Hall, and Linda Monroe.

While visiting, Major Robertson
took the opportunity to meet with
the team to discuss plans for the
Year 2000 Santa Tracking Web
site & animations.

In other related news, the
Public Relations Society of
America (PRSA) recently award-
ed the Santa site a Certificate of
Commendation in their annual
competition for “best tactical
solutions to public relations
challenges”.

Congrats to {

AGI| congratulates Lockheed
Martin Astronautics for the suc-
cessful launches of a U.S. Air
Force Defense Support Program
(DSP) satellite aboard a Titan VB
launch vehicle on May 8 and the
EUTELSAT satellite on their new
Atlas lll rocket on May 24. STK
was used by both project teams to
support launch operations.
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Compton Gamma Ray Observatory’s Fiery End

fter nine productive years in

orbit, NASA's Compton
Gamma Ray Observatory (CGRO)
made a controlled re-entry into
Earth’s atmosphere on June 4,
2000. Launched aboard the Space
Shuttle Atlantis in April 1991, the
spacecraft explored the invisible
and little-known world of gamma
ray astronomy. After the detection
of a failed gyroscope on the space-
craft, NASA designed a re-entry
plan to safely deorbit the CGRO
and minimize human risk by
guarding against further system
failures that could have rendered
the spacecraft uncontrollable.

During the entire deorbit process,
AGI provided NASA with a real-
time simulation of the satellite re-
entry using STK/VO and
STK/Astrogator. The 3-D animations
allowed NASA, as well as the gener-
al public, to easily understand what
was happening during the final burns
and re-entry of the CGRO.

Unlike most other satellites, the
CGRO was too large to burn up
entirely in the atmosphere during re-
entry. Therefore, the satellite had to
perform four burns to re-enter the

Earth’s  atmosphere,
with any debris falling
into an uninhabited part
of the Pacific Ocean.
“We were able to predict
the position and velocity
of the satellite using
STK/Astrogator from
burn information sup-
plied by Goddard giving
us an idea of when a
burn would occur and
how long the engines on
the satellite would fire,”
comments Hank Grabowski, aero-
space systems engineer at AGIL
“STK/Astrogator was used to cal-
culate the burns, up until the point
of re-entry, then we used JSC
[Johnson Space Center] predictions
to forecast the re-entry trajectory.”
As a result, STK could deliver a
near real-time simulation of the re-
entry. “Our initial results from
STK/Astrogator were checked
against Goddard’s proprietary
maneuver analysis package, so that
we confirmed we were modeling
the engines properly. In the event of
an anomalous burn, we could com-
pute the new trajectory on the fly.

Burning up upon re-entry—CGRO'S final maneuver.

Using the JSC predictions, we cre-
ated the breakup sequence and
modeled it with STK articulations.”
NASA appreciated the flexibility
of the 3-D display that STK offered
them. Using STK/VO, they were
able to adjust sizes and view
points, giving viewers in the con-
trol room various perspectives of
the spacecraft during the last few
hours of its mission. Based on real-
time telemetry, a video of the re-
entry sequence was created using
STK/Astrogator and STK/Connect,
then used extensively by CNN and
Space.com to announce the success-
ful return to Earth by the CGRO.

APOIIO 13 Continued from page 1

not have been altered following the April 13, 1970
explosion. STK revealed that the often-published
40,000 nautical mile figure is inaccurate. New
results show that the Apollo 13

spacecraft would have come

within a mere 2,260 nautical

miles of Earth and swung back

out into a new fatal orbit, only to

burn up during re-entry of Earth’s

atmosphere on May 20, 1970.

In an effort to resolve this substantial dis-
crepancy, AGI contacted two key NASA
personnel who worked on the Apollo 13 mis-
sion, lead flight director Gene Kranz and lead
retrofire officer Chuck Deiterich. “Things
weren’t as automated as they are now,” Deiterich
explains. “Every controller’s desk was crammed
with notebooks, drawings, and charts. A lot of
work was still done with pencil and paper.” It
appears STK would have been helpful to the

Apollo 13 team’s analyses back then.

“We know STK/Astrogator is a proven, highly
accurate orbital analysis tool, so we were puzzled
how our results could be so different from what
had been historically written about the mission,”
says Bob Hall, AGI’s director of simulation ser-

vices. “Fortunately, Mr. Kranz and Mr.

Deiterich were helpful in our efforts to

reconcile the difference.” Deiterich

found personal documents showing

estimates at the time of the mission that

reported the distance to be 2,400 nauti-

cal miles, which closely agrees with the new

AGI/SEE analysis. Neither Deiterich nor Kranz

could trace the origin of the generally accepted

number, so the source of this misinformation
remains unknown.

More information on the revolutionary STK
analysis of the Apollo 13 mission can be found at
www.stk.com/apollo13.
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Paragon Imaging Enhances STK Imagery Solutions

aragon Imaging of Woburn,
MA provides image process-
ing and presentation software for
government, defense, and related
markets. Their product, Electronic
Light Table (ELT)/3500, is a com-
mercial-off-the-shelf  software
solution for large image manipu-
lation, annotation, and viewing,
with over 2,500 users.
Leveraging ELT/3500, STK
users can bring numerous image
data formats, including the
National Imagery Transmission
Format (NITF), into STK/VO for
unprecedented visualization capa-
bilities. Within STK/Advanced
VO, the imagery also can be laid
over Digital Terrain Elevation
Data (DTED) for an extremely
realistic 3-D earthscape.
Combining this visualization
with STK’s extensive analytical
capabilities, users can address a

variety of needs. For the

military/intel user, the combination
of imagery and analysis can bring
new understanding to mission
rehearsals and real-time opera-
tions.

For telecommunications
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Courtesy of Paragon Imaging +'

Paragon s high resolution imagery
may be used with STK/VO.
(Kuwait shown above)

users, the imagery and DTED,
along with feature data (buildings,
landmarks, etc.), can augment
satellite-Earth link budget and
interference calculations.

The market for image process-
ing software focuses on its prima-
ry user, the U.S. intelligence com-
munity. Increasingly, other gov-
ernment agencies (law enforce-
ment agencies, environmental
assessment firms, transportation
and land-use planners, and real-
estate developers) are relying on
digital images and image pro-
cessing software for mission-crit-
ical decisions and capital invest-
ment decisions. The new compat-
ibility of ELT and STK supports
the specific demands of this
growing customer base.

For more information on
Paragon Imaging, please visit
WWW.paragon.com. A

STK Brings a Third Dimension to the
JWID 2000 Technology Demonstrations

he Inter-National

Research
Institute (INRI) of Reston, VA,
has produced a Time Sensitive
Targeting Workstation (TSTW) with
an STK/VO 3-D client window to
support targeting operators’ needs.
INRI specializes in command and control,
tracking, data fusion, and mapping for the U.S.
Department of Defense and its key suppliers. Their
TSTW workstation was used in the Joint Warrior
Interoperability Demonstration (JWID) 2000 in July.
TSTW demonstrated improvements in the end-to-
end architecture for Navy/Marine Strike Warfare

effec-
tive target

against Time Critical Targets (TCTs) based on
extending the Global Command and Control
System Common Operating Picture (GCCS COP)
to include “hands-free digital fire support” and inte-
grated 3-D sensor and terrain visualization.

One of the goals of this demonstration was to estab-
lish the benefits of 3-D visualization to aid in data
fusion and target location identification. With STK/VO
as the 3-D component for this workstation, the system
populates an STK/VO window with time-critical target
tracks. It also enables the operator to locate the most

STK/VO display
of TSTW uncertainty
regions for time-critical targets.

based on visual
interpretation  of
tracks and map data on

terrain in a 3-D environment.

The TSTW workstation was demonstrated in July
at various JWID 2000 locations, including the Naval
Surface Warfare Center Dahlgren (NSWCDD)
Theater Warfare Center (TWC) in Dahlgren, VA,
USSPACECOM CMOC in Colorado Springs, CO,
and SPAWAR SSC in San Diego, CA. A

Interceptor Flight
Tool Launches!

Exoatmospheric intercept of
incoming warhead using IF'T.

Gl  Business  Partner

SAIC/Applied Technology
Group  (SAIC/ATG)  has
released the Interceptor Flight
Tool (IFT™) as part of STK's
Missile Modeling Tools software
solutions. As the developer of
Missile Flight Tool (MFT™) and
Missile  Conversion  Tool
(MCT™),  SAIC/ATG  has
brought its expertise to bear on
the challenges of intercepting
satellites, ballistic missiles, and
air-breathing aircraft ground-
launched inferceptors through
the release of IFT. Visit the prod-
uct section of AGI's Web site for
more information on IFT. 4

FREE EPFD
“ValidationTool”
Coming Soon...

Gl and Business Partner

TEUCHOS of France
announce the upcoming
introduction of a free, jointly-
developed equivalent power
flux density (EPFD) Validation
Tool under sponsorship of the
European Space Agency
(ESA). The main function of
this software is to evaluate
the EPFD generated by the

Continued on page 8
)
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Graphical comparison of computed EPFD
values (4) shows margins of operation &
problem areas at a glance, all via a user-
friendly GUI (B).
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STK Traini

Wanna be an
“STK

Certified”
Rocket
Scientist?

TK Certification

has become
more accessible
and convenient for

STK
users! AGI now offers a new

self-study  approach to
becoming STK certified. STK
users may download regis-
tration information from
www. stk.com/certification
and register for the test. For
$495, registrants will be
sent a hard copy of the STK
Certification test and a CD-
ROM with imagery and
models necessary to build
test scenarios. The package
also includes 30-day evalu-
ation licenses for the STK
add-on modules that are
needed to complete the STK
Certification test. The com-
pleted test must be returned
to AGI within 30 days for
review on a pass/fail grad-
ing system. Upon successful
completion of the test, regis-
trants will receive notice of
official STK Certification
and special gifts including
an STK Certification plaque
and polo shirt.

The recommended prereq-
visites are: completion of the
“Introduction to STK” training
course, completion of an STK
custom training course, or a
minimum of six months fre-
quent use of STK software.

STK Certification is recom-
mended to anyone who
wishes to gain a level of
credibility or get an edge on
the competition by meeting a
standard of STK expertise set
by AGI. Stand out among
your peers or win that aero-
space proposal by register-
ing for STK Certification
today and becoming an
“STK Certified” rocket scien-
tist tomorrow! A
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AGI Teams with Professional Teaching Services

GI has introduced a unique

collaborative venture with
agencies that offer professional
teaching services to the aero-
space industry. Aerospace
industry leaders hire companies
such as Aerospace Consulting
Group, Inc. and Teaching
Science and Technology, Inc.
(TSTI), to teach professional
courses to their employees. Tim
Rivenbark, AGI’s NASA account
executive explains, “AGI joins
forces with such companies, as
the instructors teach aerospace
fundamentals, STK software
illustrates those concepts by per-
forming the same functions
quickly and easily.”

Aecrospace Consulting Group
was hired by a leading aerospace
company (and AGI customer) to
teach a professional course enti-
tled, “Constellation Design and

Spacecraft Design Impacts.”
STK software complemented the
instructor’s teaching strategies
by visually illustrating the
mechanics of the applications,
making it much easier for the
students to understand them.
The NASA Earth Science
Enterprise hired TSTI to teach a
week-long course on satellite
mission design to resident engi-
neers, scientists, and managers.
The class first learned an initial
set of concepts, then split into
teams that had to design a satel-
lite mission that could observe
volcanoes and collect sufficient
data to predict eruptions. “Using
the STK software suite, we
demonstrated how rapidly and
simply these trade studies could
be performed,” notes Rivenbark.
“The response, from students
and teachers alike, was over-

whelmingly enthusiastic. We
hope to continue this type of
relationship with more agencies
similar to Aerospace Consulting
Group and TSTL” a

STK Training at Every Level

ith the recent release of STK
4.1.1, AGI greatly extended
the functionality of the Satellite Tool
Kit product line to support
users’ growing needs. In

“These classes are a tremendous way
to get started with the STK software
suite. STK is so easy to use that stu-
dents are extremely STK

savvy by the end of

“Introduction to STK”
training course that is
offered at over a dozen
sites throughout the
US., has been
refined to also
effectively address
the needs of AGI
customers.  The
revamped course provides a hands-
on learning experience to under-
stand the parameters of the soft-
ware’s functionality. The
“Introduction to STK” training
course is an excellent way for begin-
ning STK users to learn the capabil-
ities of the software.

In addition to the free introductory
course, AGI offers advanced courses
that focus on specific STK modules.

the same vein, the free

GEREE
GOODIESY

FREE Intro 10
STK Training!

the day;” says Frank
Linsalata, AGI’s vice
president of market-
ing. “The demand for
these classes has
been overwhelm-
ing. At NASA’
Johnson Space
Center in
Houston, AGI
recently trained 40 people on the
basics of STK and another 40 on
STK/Astrogator, our maneuver
planning tool. To meet the demand
for these courses, AGI has started
holding them at customer facilities
in addition to all AGI offices.”
Register for “Introduction to
STK” training or review AGI’s
current STK training schedule
on-line today! A
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Get
STK Savvy!

AIC/Applied Technology
Group  offers STK
Proficiency training on a regu-
lar basis in Huntsville, AL.
This three-day course is
designed for people who have a
solid understanding of STK
basics and wish to attain a high-
er level of skill with STK/PRO,
STK/VO, STK/Advanced VO,
STK/Chains, & STK/Connect.
The coursework is also excellent
for those who wish to prepare for
the new STK Certification test.
This course, as well as other
specialized STK courses, are
held regularly at the SAIC’s
Center for Integrated Space
Modeling, Analysis, and train-
ing (CISMAT). For more
information on SAIC’s STK
Proficiency training or other
STK course offerings, please
visit http://cismat.saic.com. A



International / Business Par

Relative GPS to be Used for Space Station Deliveries

he International Space Station (ISS), cur-

rently under construction approximately
400 km above the Earth, is the largest interna-
tional scientific and technological endeavor
ever undertaken. This endeavor represents a
synergy between numerous international agen-
cies and commercial companies, including the
European Space Agency (ESA). By 2003, the
completed ISS will function as a permanent
laboratory to be used in a variety of scientific
and engineering pursuits in ways that are
impossible in ground-based laboratories.

ESA’s technical center, known as ESTEC
(European Space Research and Technology
Center), is currently developing several ele-
ments of the ISS, including the Automatic
Transfer Vehicle (ATV) that is scheduled to
launch from Kourou (French Guyana) in
2003 by an Ariane 5 rocket. This unmanned
spacecraft will be attached to the ISS for six
months. During this attachment phase, the
ATV will deliver cargo to the ISS such as
fuel, experiments, compressed air, and
water. The ATV will then load waste, sepa-
rate from the ISS, and burn up upon reenter-
ing Earth’s atmosphere.

An extremely difficult aspect of each ATV
mission is the rendezvous operation as the
ATV approaches the ISS. This will be done
using the Global Positioning System (GPS).
GPS receivers will be accurately placed on
both the ISS and ATV. The ATV will then
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use a Relative Global Positioning System
(R-GPS) to find its position and velocity rel-
ative to the ISS. STK/PRO, STK/VO, and
STK/Connect are being used by ESTEC to
help in the verification of this novel form of
autonomous spacecraft navigation.

The STK software suite is being used to sim-
ulate the sequence of maneuvers. It is essential
that scientists and engineers at ESA know the
best placement for the GPS receivers on both
the ATV and ISS so they can avoid shadowing

and multipath effects by both spacecraft, poten-
tially blocking or degrading the GPS signals.
STK allows engineers to test obscuration of the
GPS antennas by the ISS as the ATV docks.
Once the ATV determines its relative position
with respect to the ISS, the terminal phase
takes over by using laser ranging equipment
to guide the ATV in its approach maneuver.
For more information on ESA’s contribution
to the ISS, please visit www.esa.int or
www.estec.esa.nl/wawww/ES. A

he AGI Business Partner Program made significant strides in recent months with the
addition of a number of key strategic partners. These alliances bring new capabili-

ties to the world of STK and a mix of diverse industry leaders into the STK fold.
The following partners have joined AGI to support the aerospace industry’s expanding needs:

Syoenex

EFMERGENT .

Emergent IT (formerly SM&A
Corp.) — Initially a member of the
STK Developer Program, Emergent
was invited to join AGIs Product
Alliance earlier this year. Their prod-
uct, originally developed as the Space
Environment Analysis Tool (SEAT),
was recently incorporated into the
STK/Space Environment™ module
and is currently available. It offers
extensive capabilities for spacecraft
designers and operators to under-
stand the radiation, thermal, magnet-
ic, and impact environments that an
operational spacecraft must endure.

a

Ball Aerospace and Technologies
Corporation — The Albuquerque
division of Ball Aerospace joined
the STK Developer Program to
create a Spacecraft Survivability
Module (expected release early
2001). This software will be an
end-to-end, physics-based, per-
formance prediction model of
satellites exposed to RF and laser
threats. The code will also provide
RF and laser protection design
guidelines and allow for evalua-
tion of hardening techniques to
the RF and laser threats.

INT_ ERO

IntAero (formerly International
Aerospace) — AGI and IntAero
have a successful relationship in
marketing STK internationally.
Now, IntAero is coming aboard as
an STK Developer Program part-
ner merging their Battlespace
Analysis Tool Set (BATS), an
integrated package for command
and control, with STK analysis
and visualization capabilities.
BATS is currently available
through IntAero.

Incorporated

Sygenex Inc. — Sygenex recently
joined the STK Developer Program
and integrated its Dynamic
Network Analysis (DyNA) module
using STK/Programmer’ Library
(STK/PL®). The tool enables
satellite designers and analysts
to conduct high-level communi-
cation studies. Sygenex is a
“hands-on” service company
experienced in accomplishing
complex and mission critical
projects. DyNA is available by
contacting Sygenex.
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